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Chapter 1: Understanding Social 
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https://www.myplate.gov/sites/default/files/2024-07/MyPlate-Create-A-Grocery-Game-Plan-Grocery-List.pdf
https://www.myplate.gov/sites/default/files/2024-07/MyPlate-Create-A-Grocery-Game-Plan-Grocery-List.pdf
https://www.myplate.gov/sites/default/files/2024-07/MyPlate-Create-A-Grocery-Game-Plan-Weekly-Calendar.pdf
https://www.myplate.gov/sites/default/files/2024-07/MyPlate-Create-A-Grocery-Game-Plan-Weekly-Calendar.pdf
https://www.myplate.gov/myplate-plan
https://www.myplate.gov/app/shopsimple?utm_source=shop-simple&utm_medium=redirect&utm_campaign=desktop-redirect
https://www.myplate.gov/resources/tools/startsimple-myplate-app


�<;<?6;4�)?.16A6<;.9���B9AB?.9��.;1��A5;60�

�<<1@�

#$)�� �4L�?BQQBO�Q>FILO�VLRO�JB>I�MI>KKFKD�QFMP�QL�

VLRO�M>QFBKQP�LO�@IFBKQP
�PBB�@E>MQBO����CLO�

FKCLOJ>QFLK�LK�QO>AFQFLK>I
�@RIQRO>I
�>KA�BQEKF@�CLLA�

@LKPFABO>QFLKP��,B>OK�JLOB�>?LRQ�B>QFKD�M>QQBOKP�

COLJ�>OLRKA�QEB�TLOIA�>Q�%FBQP�"OLRKA�QEB�7LOIA��

.542„4„/53� -&",� 0,"..„.(�

„K�QEB�FKQBO>@QFSB�>@QFSFQFBP�QEOLRDELRQ�QEFP�@E>MQBO
�PBIB@Q�QEB���QL�
OB>A� >AAFQFLK>I� FKCLOJ>QFLK� >KA� QOV� QEB� PBIC�NRFWWBP� QL� QBPQ� VLRO�
HKLTIBADB��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M���

 

$)"04&2 �� 5.%&234".%„.( 3/$„", „. ' ,5&.$&3
 0,"..„ .(
-&",3
 ".% 3)/00„.( 3-"24&2

�

https://med.libretexts.org/Courses/American_Public_University/APUS%3A_An_Introduction_to_Nutrition_(Byerley)/APUS%3A_An_Introduction_to_Nutrition_2e_(Byerley)/07%3A_Food_Drivers_That_Impact_Your_Nutrition/7.09%3A_Diets_around_the_World
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1083#h5p-1
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1083#h5p-1
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https://www.pexels.com/photo/a-woman-making-a-meal-plan-8844383/
https://www.pexels.com/photo/a-woman-making-a-meal-plan-8844383/
https://www.pexels.com/@yaroslav-shuraev/
https://www.pexels.com/license/
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https://pixabay.com/photos/grocery-shopping-supermarket-1232944/
https://pixabay.com/photos/grocery-shopping-supermarket-1232944/
https://pixabay.com/users/stevepb-282134/
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https://asuatoday.arizona.edu/basic-needs/overview
https://campuspantry.arizona.edu/?_gl=1*1wg7u9c*_gcl_au*MTc5NTgxOTUyNy4xNzE2NDg4Mjk5*_ga*MTE0OTQwNTAwMC4xNjkzMTc3NTUw*_ga_7PV3540XS3*MTcxODU2NjMwOC4yOTcuMC4xNzE4NTY2MzA4LjAuMC4w
https://www.ams.usda.gov/services/local-regional/food-directories-listings
https://www.ams.usda.gov/local-food-directories/farmersmarkets
https://www.localharvest.org/csa/
https://www.communitygarden.org/
https://www.feedingamerica.org/find-your-local-foodbank
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https://www.ers.usda.gov/amber-waves/2010/march/access-to-affordable-nutritious-food-is-limited-in-food-deserts/
https://www.ers.usda.gov/amber-waves/2010/march/access-to-affordable-nutritious-food-is-limited-in-food-deserts/
https://snaped.fns.usda.gov/resources/nutrition-education-materials/eat-right-when-moneys-tight
https://otda.ny.gov/programs/nutrition/smart-shopping.asp
https://otda.ny.gov/programs/nutrition/smart-shopping.asp
https://www.fns.usda.gov/snap/supplemental-nutrition-assistance-program
https://www.fns.usda.gov/snap/supplemental-nutrition-assistance-program
https://doubleupamerica.org/
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https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1083#h5p-2
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1083#h5p-2
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1083#h5p-3
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1083#h5p-3
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https://www.flickr.com/photos/herzogbr/5729718589/in/photostream
https://www.flickr.com/photos/herzogbr/5729718589/in/photostream
https://www.flickr.com/photos/herzogbr/
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Chapter 2: In the Kitchen 
(Storing and Preparing Food; 
Preventing Food Waste) 
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Chapter 3: Enjoying Food at 
Home and BeyondÑOur 
Relationship with Food 
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https://www.pexels.com/photo/family-having-dinner-together-4262174
https://www.pexels.com/@august-de-richelieu
https://www.pexels.com/terms-of-service/


QB>@EBOP
� >KA� LQEBO� C>@QLOP
� PR@E� >P� DBKBQF@P
� QO>RJ>QF@�
BUMBOFBK@BP
� >KA� CLLA� >@@BPP��
� � 4EB� FAB>� QE>Q� >K� FKAFSFAR>I� FP� FK�
CRII� @LKQOLI� LC� QEBPB� C>@QLOP� FP� JFPDRFABA�� 4EFP� ABPFOB� QL� @LKQOLI�
CLLA�@>K�?B�QEB�PLRO@B�LC�?I>JB�>KA�PE>JB�OBD>OAFKD�QEB�@ELF@BP�
MBLMIB�J>HB�OBD>OAFKD�CLLA�>KA�DBKBO>I�@>OB�CLO�QEBFO�?LAV��

4EB�BKSFOLKJBKQ�>KA�@<06.9�;<?:@�QE>Q�>OB�@OB>QBA�>OLRKA�CLLA
FK€RBK@B�ELT�MBLMIB�OBI>QB�>KA�FKQBO>@Q�TFQE�CLLA��3L@F>I�KLOJP�
>OB�LCQBK�?>PBA�LK�TE>Q�MBLMIB�?BIFBSB�QL�?B�KLOJ>I
�QVMF@>I
� LO�
>MMOLMOF>QB�� 3L@F>I� KLOJP� @>K� CRK@QFLK� >P� RKPMLHBK� ORIBP� LO�
DRFABIFKBP� CLO� ELT� MBLMIB� ?BE>SB� >KA� >OB� BUMB@QBA� QL� ?BE>SB��
0BLMIB� DBKBO>IIV� CLIILT� PL@F>I� KLOJP� ?B@>RPB� QEBV� T>KQ� QL� •Q� FK�
TFQE�QEB�MBLMIB�>OLRKA�QEBJ���

3L@F>I�KLOJ�C>@QLOP�QE>Q�FK€RBK@B�CLLA�@ELF@BP�FK@IRAB��

x� �62A�0B9AB?2�

x� v(LLAw�SP�v?>Aw�CLLA�JBPP>DBP�

x� 3L@F>I�JBAF>�AFPMI>VFKD�QEB�vOFDEQ�T>V�QL�B>Qw�

x� 3L@FBQ>I�LO�C>JFIV�CLLA�?BIFBCP�>QQFQRABP�

x� 7BPQBOKFWBA�CLLAP�?BFKD�I>?BIBA�vEB>IQEVw�TEFIB�0B9AB?.9�
3<<1@�>OB�ABJL KFWBA��

%FBQ� @RIQROB� BK@LRO>DBP� AFBQFKD� ?BE>SFLOP� >PPL@F>QBA� TFQE� ILKD�
QBOJ� EB>IQE� @LKPBNRBK@BP
� PR@E� >P� JRP@IB� ILPP� COLJ� OBMB>QBA�
TBFDEQ� ILPP�>QQBJMQP
�TB>HBKBA�?LKBP
�EFDE�?ILLA�MOBPPROB
�>KA�
@EOLKF@�FK€>JJ>QFLK��%FBQFKD�>IPL�FK@OB>PBP�QEB�OFPH�LC�MLLO�?LAV�
FJ>DB�>KA�FP�>�PQOLKD�@LKQOF?RQLO�QL�B>QFKD�AFPLOABOP���

%FBQ�@RIQROB�FP�>II�>OLRKA�?B@>RPB�QEB�AOFSB�CLO�TBFDEQ�ILPP�>KA�
vEB>IQEw� LO� vTBIIKBPPw� FP� >AG>@BKQ� QL� JLO>IFQV� >KA� PL@F>I� PQ>QRP��
��

4EFP� >ƒB@QP� QEB� OBI>QFLKPEFM� TFQE� CLLA� ?B@>RPB� FQ� @>RPBP� >�
AFPORMQFLK� FK� ?BFKD� >?IB� QL� IFPQBK� QL� QEB� ?LAVuP� KBBAP
� >KA� FQ� @>K�
@>RPB�FKQBOK>I�GRADJBKQ�LC�CLLA�@ELF@BP�FC�QEBV�AL�KLQ�>IFDK�TFQE�
TE>Q�FP�SFBTBA�>P�EB>IQEV�LO�KRQOFQFLRP��

7EBK� CLLA� FP� KLQ� >@@BPPF?IB� >KA� TEBK� IFCB� FP� PQOBPPCRI� ARB� QL�
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BKSFOLKJBKQ>I� C>@QLOP� 	B�D�
� RKPQ>?IB� ELRPFKD
� RKP>CB� PM>@BP
�
•K>K@F>I� FKPB@ROFQV
�56@A<?60.9� A?.B:.�� @F@A2:60� ?.06@:

� FQuP�
@E>IIBKDFKD�QL�E>SB�>�MB>@BCRI�OBI>QFLKPEFM�TFQE�CLLA��"K�BU>JMIB�
LC�QEFP�TLRIA�?B�T>KQFKD�QL�B>Q�PLJBQEFKD�?B@>RPB�VLR�CBBI�ERKDOV
�
?RQ�QEB�CLLA�>S>FI>?IB�FP�@LKSBKFBK@B�CLLA�LO�LKIV�CLLAP�QE>Q�AFBQ�
@RIQROB� E>P� ABBJBA� vRKEB>IQEV
w� PL� VLR� PHFM� QEB� JB>I� FK� CB>O� LC�
TBFDEQ�D>FK�>KA�CROQEBO�PQFDJ>
�TEF@E�HBBMP�VLR�FK�>�KBD>QFSB�@V@IB�
TFQE�VLRO�OBI>QFLKPEFM�TFQE�CLLA��
��

4EFP�@>K�?B�CROQEBO�@LJMIF@>QBA�FC�>�MBOPLK�QEBK�B>QP�TEBK�QEBV�
>OB�ERKDOV�?RQ�LRQPFAB�QEB�ORIBP�QE>Q�AFBQ�@RIQROB�E>P�AF@Q>QBA��4EB�
MBOPLK� QEBK�J>V� CBBI� DRFIQ� >KA� PE>JB� CLO� QELPB� @ELF@BP�� QE>KHP�
QL�0<;N?:.A6<;�/6.@ 
�QEFP�QEBK�BOLABP�QORPQ�TFQEFK�QEB�?LAV��4EFP�
MEBKLJBKLK�HBBMP�MBLMIB�FK�QEB�@V@IB�LC�KLQ�QORPQFKD�QEBFO�?LAFBP�
TEBK�FQ�@LJBP�QL�CLLA��4EBV�?BIFBSB�>�CLLA�FP�?>A�CLO�QEBJ
�TEF@E�
@OB>QBP� >� MLTBO� PQORDDIB� TFQE� QEFP� CLLA
� >KA� TEBK� QEBV� AL� B>Q�
FQ
� QEBV�J>V� BKA� RM� CBBIFKD� QEBV� E>SB� QL� B>Q� >� ILQ� ?B@>RPB� FQ� FP�
>K�vLƒr IFJFQPw�CLLA��4ERP
�@LK•OJFKD�QE>Q�QEFP�CLLA�FP�KLQ�P>CB�LO�
vDLLA�w�

R;A2?=2?@<;.9� ?29.A6<;@56=@� >ƒB@Q� ELT� TB� SFBT� CLLA� >KA�
?LAFBP��&>@E�FKAFSFAR>I�E>P�IFSBA�BUMBOFBK@BP�QE>Q�PE>MB�ELT�QEBV�
OBI>QB� QL� CLLA�� 'LLA� MI>VP� >� SFQ>I� OLIB� FK� J>KV� @LJJRKFQFBP� >KA�
@RIQROBP��QEB�FJMLOQ>K@B�FP�JB>KFKDCRI�>KA�AFSBOPB��"RQELOP�)FI>OV
+FK>SBV�>KA�%>K>�3QROQBS>KQ�KLQBA�FK�+86?4<@<A:��B7L�-EHFG����)4G;�
GB� "84?<A:� 4A7� %<58E4G<BA� QE>Q� v&>QFKD� FP� KLQs>KA� PELRIA� KBSBO�
?BsGRPQ� >?LRQ� PROSFS>I�� 'LO� ERJ>K� ?BFKDP
� CLLA� FP� €>SLOBA� TFQE�
@LJMIBU�JB>KFKDP��„Q�QBIIP�QEB�PQLOV�LC�VLRO�>K@BPQLOP
�VLRO�@RIQROB
�
>KA� VLRO� EFPQLOV�� 4EB� ?LQQLJ� IFKB�� 7EBK� MBLMIB� JBPP� TFQE� VLRO�
CLLA
�QEBV�>OB�JBPPFKD�TFQE�VLRO�IFCB�FK�T>VP�O>OBIV�>KQF@FM>QBA�LO�
RKABOPQLLA�w��

"KLQEBO� >OB>� QE>Q�>ƒB@QP� >K� FKAFSFAR>IuP� OBI>QFLKPEFM� TFQE� CLLA�
>KA�QE>Q�LCQBK�LSBOI>MP�TFQE�OBI>QFLKPEFMP�>KA�QEB�BKSFOLKJBKQ�FP�
>�MBOPLKuP�>QQFQRABP�>KA�?BIFBCP�>?LRQ�CLLA��4EBPB�?BIFBCP�>OB�LCQBK�
IB>OKBA�>KA�J>V�@LJB�COLJ�LQEBOP�	B�D�
�AL@QLOP
�C>JFIV�JBJ?BOP
�
AFBQFQF>KP

�QEB�JBAF>
�LO�QEOLRDE�LKBuP�LTK�IFSBA�BUMBOFBK@BP�TFQE�
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CLLA� 	PBB� QEB�v-B>PROFKD� #BIFBCP�" ?LRQ� 'LLA� >KA� .RQOFQFLKw� QBUQ�
?LU
� �
��

"2.@B?6;4��29623@�� /<BA��<<1�.;1�#BA?6A6<;�

"�S>OFBQV�LC�CLLA�?BIFBCP�@>K�?B�JB>PROBA�?V�>PHFKD�

NRBPQFLKP�PR@E�>P��

x� %L�VLR�DBQ�KBOSLRP�B>QFKD�@BOQ>FK�CLLAP�

LRQ�LC�CB>O�QEBV�>OB�v?>Aw�CLO�VLR�	B�D�
�

DIRQBK
�PRD>O
 �

x� %L�VLR�I>?BI�CLLA�>P�DLLA
�?>A
�EB>IQEV
�

LO�RKEB>IQEV �

x� %L�VLR�I>?BI�VLRO�@RIQRO>I�CLLAP�	LO�

LQEBOPu
�>P�RKEB>IQEV �

x� %L�VLR�E>SB�ORIBP�>?LRQ�CLLA�QE>Q�CBBI�

PQOBPPCRI�	B�D�
�ALKuQ�B>Q�>CQBO���0- 
�VLR�

PELRIA�>SLFA�@>O?LEVAO>QBP
�VLR�PELRIA�

>SLFA�?B>KP
�PTBBQP�>OB�?>A
 �

x� %L�VLR�?BIFBSB�TFIIMLTBO�>KA�MBOPLK>I�

@ELF@B�>OB�FJMLOQ>KQ�QL�>@EFBSB�EB>IQE �

4EB�NRBPQFLKP�FK�QEB�MOB@BAFKD�QBUQ�?LU�OBI>QB�QL�PLJB�BU>JMIBP�
LC� CLLA� ?BIFBCP�� /CQBK
� QEBPB� HFKAP� LC� ?BIFBCP� @>K� IB>A� QL� >� JLOB�
KBD>QFSB� OBI>QFLKPEFM� TFQE� CLLA� FC� KLQ� BUMILOBA� LO� @E>IIBKDBA��
$E>IIBKDFKD� QEBPB�FAB>P�@>K�?B�EBIMCRI�� „Q�@>K�>IPL�?B�FKQBOBPQFKD�
QL� @LKPFABO� TEBQEBO� QEBPB� PQ>QBJBKQP� >OB� QORBsLO� QORB� CLO� QE>Q�
MBOPLK��"KPTBOP�QL�QEBPB�HFKAP�LC�NRBPQFLKP�MOLSFAB�JLOB�QL�QEB�
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MBOPLKuP� vPQLOVw� >KA� @>K� ?B� >� SBOV� EBIMCRI� PQ>OQFKD� MLFKQ� TEBK�
TLOHFKD�TFQE�MBLMIB�>KA�PRMMLOQFKD�QEBJ�FK�?BE>SFLO�@E>KDB��

5IQFJ>QBIV
�EB>IQE�FP�KLQ�>�JLO>I�L?IFD>QFLK
�>KA�QEBOB�FP�KL�SFOQRB�
FK� CLLA� @ELF@BP��4>KV>� %BKFPB� 'FBIAP
� >� CLLA� GRPQF@B� >@QFSFPQ
� LK@B�
KLQBA
� v0BLMIB� ALKuQ� J>HB� DLLA� CLLA� @ELF@BP
� QEBV� E>SB� QEBJ�w��

4EFP� RKABOMFKP� QEB� @LJMIBU� OLIB� QE>Q� PL@FBQV� >KA� QEB�@<06.9�
12A2?:6;.;A@� <3� 52.9A5 � MI>V� FK� PE>MFKD� >� MBOPLKuP� OBI>QFLKPEFM�
TFQE�CLLA
�>KA�QERP�@>K�ABBMIV�>ƒB@Q�LSBO>II�EB>IQE�LRQ@LJBP�� ��

„K�QEB�CLIILTFKD�FKQBO>@QFSB�>@QFSFQV
�PBIB@Q�QEB���QL�OB>A�>AAFQFLK>I�
FKCLOJ>QFLK��

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

)B>IQE� FP� >IPL� JRIQFC>@BQBA� >KA� FKAFSFAR>I�� /SBO>II� EB>IQE�
BK@LJM>PPBP� J>KV� LQEBO� ?BE>SFLOP� >KA� C>@QLOP
� PR@E� >P� PIBBM
�
QL?>@@L�RPB
�>@@BPP�QL�NR>IFQV�JBAF@>I�@>OB
�>@@BPP�QL�JBAF@>I�@>OB
�
>I@LELI�RPB
�DBKBQF@P
�PQOBPP
�C>JFIV�EFPQLOV
�PL@F>I�PRMMLOQ�	LO�I>@H�
QEBOBLC

� >@@BPP� QL� P>CB� PM>@BP
�>@@BPP� QL�QO>KPMLOQ>QFLK
� >KA� PL�
JR@E�JLOB��4EBPB�>OB�>II�ABQBOJFK>KQP�LC�EB>IQE�>KA�J>HB�RM�����
QL�����LC�TE>Q� >ƒB@QP�>�MBOPLKuP�EB>IQE�� ��

4EB�I>@H�LC�>@@BPP�QL�BNRFQ>?IB�>KA�RK?F>PBA�EB>IQE�@>OB�@>K�ELIA�
FKAFSFAR>IP� ?>@H� COLJ� >@EFBSFKD� TE>Q� FP� ABBJBA� DLLA� EB>IQE� CLO�
QEBJ��"SLFA>K@B�LC�EB>IQE�@>OB�FP�KLQ�>IT>VP�@LKPFABOBA�>KA�@>K�?B�
>�RPBCRI�MI>@B�QL�PQ>OQ�O>QEBO�QE>K�>PPRJFKD�>�MBOPLK�vGRPQw�KBBAP�QL�

�
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https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1513#h5p-52
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1513#h5p-52
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J<G;�9BB7�4E8�<@CBEG4AG���KC8E<8A6<A:�

=BL�J<G;�9BB7�64A�;4CC8A�J;8A�J8�GEL�

5BG;�94@<?L�9BB7�4A7�A8J�9BB7F	�FH6;�

4F�4G�4�94<E�BE�BA�I464G<BA����CBF<G<I8�

8AI<EBA@8AG�<A�:8A8E4?�G;4G�<F�9E88�

9EB@�CE8FFHE8�4A7�=H7:8@8AG�

<@CEBI8F�G;<F�=BL��X�� 4@<?L��4G<A:�

 BB7�-B:8G;8EY�5L�+�'��,GB6>�CEB=86G�

<F�HF87�HA78E�4�)8K8?F�%<68AF8��

B>Q�?BQQBO�QL�?B�EB>IQEFBO��v'LLA
�QELRDE�>�MEVPFLILDF@>I�KB@BPPFQV�
>KA�OBNRFOBA�CLO�DLLA�EB>IQE�>KA�CRK@QFLK>IFQV
�>IPL�@LKQOF?RQBP�QL�
QEB�PL@F>I
�@RIQRO>I
�MPV@ELILDF@>I�>KA�BJLQFLK>I�TBII�?BFKD�LC�LRO�
IFSBP�w��

' //%� &.6„2/.-&.4� ".%� 4)&� 0,&"352&� '"$4/2�

/RO� OBI>QFLKPEFM� TFQE� CLLA�
FK@IRABP� LRO� BUMBOFBK@B� TFQE�
QEB�@LJJRKFQV�TB�BKD>DB�TFQE�
TEFIB� B>QFKD� FQ�� ->KV� @RIQROBP�
>KA� @LJJRKFQFBP� •KA�
?BILKDFKD� >KA� @LKKB@QFLK�
QEOLRDE� CLLA�� 'LLA� FP
>PPL@F>QBA� TFQE�BJLQFLK� FK�
ERJ>KP
� >KA� QE>Q� FP� >K�
FJMLOQ>KQ� M>OQ� QL� @LKPFABO�
TEBK� AFP@RPPFKD� CLLA� >KA�
KRQOFQFLK�TFQE� FKAFSFAR>IP��
��

4EB� FAB>� LC� BUMBOFBK@FKD� CLLA�
QEOLRDE� @LJJRKFQV� FKQBOPB@QP�
TFQE� PL@F>I� PRMMLOQ� >KA� ELT�
QE>Q�>ƒB@QP�LSBO>II� EB>IQE�� "�
PROSBV� >Q� QEB� 5KFSBOPFQV� LC�
"OFWLK>� FK� ����� CLRKA� QE>Q�
������ LC� PQRABKQP� PROSBVBA� 	A�
� � �
���
� FKAF@>QBA� QE>Q�
@LJM>OFKD� QEBFO� CLLA� LO� ?LAV� LK� PL@F>I� JBAF>� E>A� >� KBD>QFSB�
FJM>@Q� LK� QEBFO� JBKQ>I� TBII�?BFKD�� � � 4EFP� FIIRPQO>QBP� QE>Q� TEFIB�
@LJJRKFQV�FP�FJMLOQ>KQ
�PL@F>I�JBAF>�@>K�E>SB�>�E>OJCRI�FJM>@Q�
LK� ?LAV� FJ>DB� >KA� CLLA� ?BIFBCP� DFSBK� QEB� I>@H� LC� OBDRI>QFLK� LC�
FKCLOJ>QFLK�>?LRQ�KRQOFQFLK�>KA�EB>IQE��

4EBOB�>OB�J>KV�T>VP�QL�B>Q�>�JB>I
�>KA�QEBOB�>OB�LCQBK�EFAABK�
ORIBP�>?LRQ�QEB�v@LOOB@Qw�T>V�QL�B>Q��&U>JMIBP�FK@IRAB�QE>Q�JB>IP�
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https://www.pexels.com/photo/a-family-eating-food-together-7982219
https://www.pexels.com/photo/a-family-eating-food-together-7982219
https://www.pexels.com/@rdne/
https://www.pexels.com/terms-of-service/


JRPQ� ?B� JFKACRI� LO� RKAFPQO>@QBA
� LO� JRPQ� ?B� B>QBK� TFQE� >� CLOH�
LO� >� PMLLK�� 4EBPB� >OB� BU>JMIBP� LC�,2@A2?;6G21� /29623@�
7BPQBOKFW>QFLK� �OB>@EBA�JR@E�LC�QEB�TLOIA�>P�M>OQ�LC�QEB�MOL@BPP�
LC� 0<9<;6.96@:� >KA� @LKQFKRBP� QL� ?B� >� PFDKF•@>KQ� @RIQRO>I�
MEBKLJBKLK
�ARB�QL�DIL?>IFW>QFLK�LC�FAB>P�>?LRQ�CLLA�>KA�JB>IP�
QE>Q� @>K�FK€RBK@B�ELT� FKAFSFAR>IP� BKD>DB� TFQE� CLLA���/926@: � FK�
JB>IQFJB�?BE>SFLOP�FP�TBII�HKLTK��4EFP�@>K�?B�BPMB@F>IIV�QORB�TEBK�
IB>OKFKD�LO�PRMMLOQFKD�QELPB�CBBAFKD�@EFIAOBK�LO�;2B?<16C2?42;A�
FKAFSFAR>IP�� „C� >IILTBA
� AFBQ� @RIQROB� >KA� 7BPQBOKFWBA� ?BIFBCP� @>K�
@E>IIBKDB�QEB�MLQBKQF>I�BKGLVJBKQ�LC�B>QFKD�>�JB>I���

4EBOB� FP� KL�� � @LOOB@Q� T>V� QL� B>Q�� FQ� FP� JLOB� >?LRQ� >PHFKD� ELT�
>KA�TFQE�TELJ�FKAFSFAR>IP�B>Q�FK�>�T>V�QE>Q�?OFKDP�QEBJ�QEB�JLPQ�
P>CBQV� >KA� B>PB�� „K� PLJB� @RIQROBP
� B>QFKD� TFQE� LKBuP� E>KAP� LO�
E>SFKD� JRPF@� LK� FP� QVMF@>I
� LO� >� @EFIA� J>V� KBBA� QEB� PRMMLOQ� LC� >�
ABSF@B� QL� KLROFPE� QEBJPBISBP�� &>QFKD� FP� >K� LMMLOQRKFQV� QL� BKGLV
�
KLROFPE
�>KA�BUMBOFBK@B�MIB>PROB
�>KA�QE>Q�J>V�ILLH�AFƒBOBKQ�CLO�
AFƒBOBKQ�@RIQROBP�>KA�FKAFSFAR>IP��4EB�FAB>�LC�J>FKQ>FKFKD�MIB>PROB
TFQE�OBPMB@Q�QL�B>QFKD�FP�C>P@FK>QFKD��>AOFBKKB�J >OBB�?OLTK�LK@B�
P>FA
�v7E>Q�FC�FQuP�>�JB>PROB�LC�LRO�COBBALJ�QL�OB@I>FJ�MIB>PROB w���

0IB>PROB� FP� >� TLOA� QE>Q� FP� LCQBK� SFBTBA� >P� PLJBQEFKD� QL� CBBI�
PE>JB� >?LRQ��$BKQBOFKD� MIB>PROB� >KA� P>QFPC>@QFLK� TEBK� TB�
@LKPFABO�B>QFKD�@>K�?B�OBT>OAFKD�>KA�RKIL@H�JLOB�>QQRKBA�CLOJP�
LC�B>QFKD�>KA�JLSBJBKQ��->KV�QEFKDP�@>K�?OFKD�PLJBLKB�?>@H�QL�
•KAFKD�MIB>PROB�FK�CLLA���

�<<86;4��.;� R;OB2;02 �$B?�%92.@B?2��.0A<?�

0OBM>OFKD� JB>IP� QE>Q� J>QQBO� QL� >� MBOPLK� @>K� J>HB� >� AFƒBOBK@B��
4EFP�@>K�JB>K�JB>IP�QE>Q�PRMMLOQ�@LKKB@QFLK�TFQE�LKBuP�>K@BPQLOP
�
@LKKB@QFLK� TFQE�LKBuP� @LJJRKFQV
� LO� GRPQ� @LKKB@QFLK� TFQE� QEB�
MBLMIB�LKB� BKD>DBP� TFQE�� 'LLA� MOBM>O>QFLK� FP� >� SBOV� MLPFQFSB�
PBKPLOV�BUMBOFBK@B�CLO�PLJB
�TEF@E�@>K�BJMLTBO�QEBJ�QL�QOV�KBT�
QEFKDP�>KA�MI>V�TFQE�CLLA��

"PHFKD� FKAFSFAR>IP� FC� QEBV� IFHB� QL� @LLH� LO� TE>Q� BUMBOFBK@B� QEBV�

�
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E>SB�TFQE�@LLHFKD�FP�>�ALLOT>V�QL�IB>OKFKD�FC�QEBV�•KA�FJMLOQ>K@B�
FK�QEFP�>@Q��4EBPB�NRBPQFLKP�@>K� IB>A�QL�@LKSBOP>QFLKP�>?LRQ�KBT�
OB@FMBP�QL�QOV�LO�LQEBO�?BE>SFLO�PQO>QBDFBP�QE>Q�TFII�FK@OB>PB�S>OFBQV�
FK� >� MBOPLKuP� JB>I� M>QQBOK�� #V� OB@LKKB@QFKD� TFQE� CLLA� COLJ�
@EFIAELLA� LO� >K� FKAFSFAR>IuP� @RIQROB
� QEBOB� @>K� ?B� MBOJFPPFLK� CLO�
MIB>PROB
� BPMB@F>IIV� FC� AFBQ� @RIQROB� LO� EB>IQE�JBPP>DBP� QEBVuSB�
OB@BFSBA�>?LRQ�QEBFO�@RIQRO>I�CLLAP�E>SB�?BBK�KBD>QFSB�LO�E>SB�>�ILQ�
LC�?F>P��$LLHFKD�@>K�>IPL�@OB>QB�PBIC�B•@>@V
�TEF@E�J>HBP�?BE>SFLO�
@E>KDB�JLOB�PRPQ>FK>?IB�>KA�BKGLV>?IB�� ��

�;C6?<;:2;A��.;� �Q20A �%92.@B?2�

&>QFKD�LRQPFAB�LO�>ILKB�LO�TFQE�LQEBOP
�IB>OKFKD�TE>Q�BKSFOLKJBKQ�
PRMMLOQP� E>SFKD� >� OBI>UBA� BUMBOFBK@B� TFQE� CLLA
� >KA� E>SFKD�
MIB>PROB�TFQE�CLLA�@>K�?B�EBIMCRI��,B>OKFKD�>?LRQ�QEB�BKSFOLKJBKQ�
>KA� >K� FKAFSFAR>IuP� OBI>QFLKPEFM� TFQE� MIB>PROB� @>K� ?B� AFP@RPPBA�
JLOB�?OL>AIV�?V�BUMILOFKD�S>IRBP�� 
�
 ��

/RO�S>IRBP�>OB�TE>Q�TB�>P�FKAFSFAR>IP�SFBT�>P�FJMLOQ>KQ�QBKBQP�
LC� LRO� IFSBP�� 5KABOPQ>KAFKD� TE>Q� FP� FJMLOQ>KQ� QL� RP� >IILTP� RP� QL�
@LKPFABO�FC�LRO�?BIFBCP�>KA�?BE>SFLOP�>IFDK�TFQE�QELPB�S>IRBP�� � �'LO�
BU>JMIB
� FC� >� MBOPLK� S>IRBP� @LKKB@QFLK� ?RQ� B>QP� FK� FPLI>QFLK
� QEB�
CLLA� ?BE>SFLO� FP� KLQ� FK� >IFDKJBKQ� TFQE� QEBFO� S>IRB� >KA� KBBA� QL�
PRMMLOQ�PBIC�@>OB��
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 <:HE8����� <:HE8����� ��<^8E8AG�6H?GHE8F�4A7�G;8<E�

6H?GHE4?�9BB7F�4E8�<@CBEG4AG�GB�

8A;4A68�;84?G;�4A7�<A6E84F8�

8KC8E<8A68F�B9�C?84FHE8�J;<?8�84G<A:�

X 4@<?LY�5L�&8EHL8EG�!BAH??H�<F�HF87�

HA78E�4�)8K8?F�%<68AF8��

",,� 4)&� 2&"3/.3� 7&� &"4�

'LLA� FP� RKFSBOP>I�� 'LLA� FP�
KBBABA�CLO�LRO�PROSFS>I
�PL�FQ�FP�
K>QRO>I�QE>Q�CLLA�MI>VP�>�J>GLO�
OLIB� FK� FKAFSFAR>IPu� IFSBP�� -R@E�
IFHB�>�MBOPLKuP�OBI>QFLKPEFM�TFQE�
QEBFO� ?LAV
� QEBFO� OBI>QFLKPEFM�
TFQE� CLLA� FKQBOPB@QP� TFQE� QEBFO�
?LAV�>KA�TFQE�ELT�QEBV�JFDEQ�
BUMOBPP� QEBJPBISBP
� PE>OB�
BUMBOFBK@BP
� >KA� @LMB� TFQE�
BJLQFLKP��

�:<A6<;.9� 2.A6;4 � FP� KLOJ>I�
>KA� >K� FJMLOQ>KQ� M>OQ� LC� QEB�
ERJ>K� BUMBOFBK@B�� � 
� � � 4EB�
LKIV�OB>PLK�BJLQFLK>I�B>QFKD�FP�
LCQBK�ABJLKFWBA�FP�ARB�QL�QEB�
CB>O�LC�>KA�/6.@2@�QLT>OA�E>SFKD�>�EFDEBO�TBFDEQ��#LAV�AFSBOPFQV�FP�
K>QRO>I� >KA� QEBOB�>OB�J>KV� OB>PLKP� MBLMIB� B>Q�>KA� PRMMLOQ� QEB�
?LAV� QEBV� FKE>?FQ�� „Q� FP� KLQ� RK@LJJLK� CLO� CLLA� OBPQOF@QFLK� QL� ?B�
OB@LJJBKABA� QL� AB@OB>PB� BJLQFLK>I� B>QFKD
�?RQ� QEFP� @>K� @>RPB�
RKFKQBKQFLK>I�E>OJ��

'LLA�OBPQOF@QFLKP�>KA�OB@LJJBKA>QFLKP�QL�IFJFQ�CLLAP�@>K�E>OJ�
>�MBOPLKuP�OBI>QFLKPEFM�TFQE�CLLA�>KA�@>K�>IPL�IB>A�QL�16@<?12?21�
2.A6;4 ��
 �� 
�� �%FPLOABOBA�B>QFKD�>KA�AF>DKLPBA�B>QFKD�AFPLOABOP�C>II�
>ILKD�>�PMB@QORJ��%FPLOABOBA�B>QFKD�FKSLISBP�QEB�P>JB�?BE>SFLOP�
>P� >� @IFKF@>IIV� AF>DKLPBA�2.A6;4� 16@<?12?
� ?RQ� QEB� COBNRBK@V� >KA�
PBSBOFQV�LC�QEB�AFPLOABOBA�E>?FQP�AFƒBO��

v.LOJ>Iw�B>QFKD
�>P�AB•KBA�?V�&IIVK�3>QQBO
� � �FP�€BUF?IB�>KA�COBB�
COLJ� PE>JB� >KA� DRFIQ��QERP
� TEBK� B>QFKD� ?B@LJBP� FK€BUF?IB� LO�
@>RPBP� CBBIFKDP� LC� PE>JB� >KA� DRFIQ
� QEFP� @>K� ?B� >� PFDK� LC� >K�
RKEB>IQEV� OBI>QFLKPEFM� TFQE� CLLA�� )BOB� >OB� PLJB� BU>JMIBP� LC�
AFPLOABOBA�B>QFKD�E>?FQP��

�
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https://www.pexels.com/photo/family-with-a-little-baby-boy-eating-dinner-at-home-7469292/
https://www.pexels.com/@meruyert-gonullu/
https://www.pexels.com/terms-of-service/


x� "SLFAFKD�BKQFOB�CLLA�DOLRMP
�@BOQ>FK�J>@OLKRQOFBKQP
�LO�
CLLAP�TFQE�PMB@F•@�QBUQROBP�LO�@LILOP�TFQELRQ�>�JBAF@>I�
OB>PLK�

x� #FKDB�B>QFKD�	F�B�
�B>QFKD�I>ODBO�QE>K�QVMF@>I�>JLRKQP�LC�
CLLA

�TEF@E�LCQBK�@>K�OBPRIQ�COLJ�OBPQOF@QFLK�>KA�BKA�
TFQE�?>@HI>PE�LC�PE>JB�>KA�LO�CORPQO>QFLK�

x� &KD>DFKD�FK�@LJMBKP>QLOV�?BE>SFLOP
�PR@E�>P�BUBO@FPFKD�
QL�vJ>HB�RM�CLOw�LO�vB>OKw�CLLA�

x� &KD>DFKD�FK�MRODFKD�?BE>SFLOP
�PR@E�>P�RPFKD�I>U>QFSBP
�
>SLFAFKD�FKPRIFK�ALPBP�	F�B�
�AF>?RIFJF>
�TEF@E�FP�PMB@F•@�QL�
MBLMIB�TFQE�AF>?BQBP

�LSBOBUBO@FPFKD
�LO�SLJFQFKD�QL�
@LKQOLI�TBFDEQ�

x� &UBO@FPFKD�@LJMRIPFSBIV�>KA�E>SFKD�FK@OB>PBA�PQOBPP
>?LRQ�IFJFQFKD�>@QFSFQV�

x� 'BBIFKD�DRFIQ
�AFPDRPQ
�LO�>KUFBQV�?BCLOB�LO�>CQBO�B>QFKD�

x� 'BBIFKD�MOBL@@RMFBA�?V�CLLA�

x� 'LIILTFKD�PQOF@Q�CLLA�ORIBP�LO�OFQR>IP�

x� „KQBKQFLK>IIV�PHFMMFKD�JB>IP�	FK@IRAFKD�PHFMMFKD�JB>IP�
?BCLOB�LO�>CQBO�@LKPRJFKD�>�I>ODB�JB>I
�LO�OBPQOF@QFKD�
CLLA�FKQ>HB�LO�CLLA�LO�>I@LELI�>�MBOPLK�@LKPFABOP�
RKEB>IQEV�

x� 7BFDEFKD�LO�Q>HFKD�?LAV�JB>PROBJBKQP�LCQBK�

&SBK� TEBK� AFPLOABOBA� B>QFKD� ALBPKuQ� IB>A� QL� >� @IFKF@>I� B>QFKD�
AFPLOABO
� FQ� FP� >PPL@F>QBA� TFQE� MLLOBO� JBKQ>I� >KA� MEVPF@>I�
EB>IQE��� 
�� � - >KV� MBLMIB� AL� KLQ� JBBQ� QEB� AF>DKLPQF@� @OFQBOF>� CLO�
>K�B>QFKD�AFPLOABO�?RQ�PQORDDIB�TFQE�M>FKCRIIV�AFPLOABOBA�QELRDEQP�
>?LRQ�?BE>SFLOP�OBI>QBA�QL�CLLA��
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"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

4EBOB�>OB�>IPL�J>KV�MBLMIB�TEL�AL�JBBQ�QEB�@IFKF@>I�@OFQBOF>�CLO�>K�
B>QFKD�AFPLOABO�?RQ�>OBKuQ�AF>DKLPBA
�?B@>RPB�LC�S>OFLRP�CLOJP�LC�
?F>P�>KA�QOB>QJBKQ�AFPM>OFQFBP��"K �BU>JMIB�FP�M>QFBKQP�TFQE�EFDEBO�
TBFDEQ�TEL�JBBQ�>II�QEB�?BE>SFLO>I�@OFQBOF>�CLO�>K�B>QFKD�AFPLOABO�
?RQ�>OBKuQ�AF>DKLPBA�?B@>RPB�QEBV�>OBKuQ�vPJ>II�BKLRDEw�LO�ALKuQ�
vILLH� IFHBw�QEBV�E>SB�>K�B>QFKD�AFPLOABO���
��
�� �%FPLOABOBA�B>QFKD�
?BE>SFLOP�>OBKuQ�>IT>VP�L?SFLRP
�>KA�J>KV�EB>IQE�@>OB�MOLSFABOP�
ALKuQ�E>SB�QEB�QLLIP�KBBABA�QL�FABKQFCV�QEBJ��4EB�v&>QFKD�%FPLOABO�
3@OBBKFKD� 1RBPQFLKPw� QBUQ� ?LU� MOLSFABP� PLJB� NRBPQFLKP� QE>Q�
EB>IQE�@>OB�MOLSFABOP�@>K�RPB�QL�P@OBBK�CLO�AFPLOABOBA�B>QFKD��

�.A6;4��6@<?12?�(0?22;6;4�&B2@A6<;@�

3<?��2.9A5��.?2�%?<32@@6<;.9@�

x� 7LRIA�VLR�P>V�QE>Q�CLLA�ALJFK>QBP�VLRO�

IFCB �

x� %L�VLR�BSBO�CBBI�LRQ�LC�@LKQOLI�>OLRKA�

�
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https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1513#h5p-53
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1513#h5p-53


CLLA
�IFHB�VLR�@>KKLQ�PQLM�B>QFKD�RKQFI�VLR�

>OB�RK@LJCLOQ>?IV�CRII �

x� %L�VLR�BSBO�B>Q�FK�PB@OBQ �/O�AL�VLR�CBBI�

DRFIQ�LO�PE>JB�>?LRQ�B>QFKD �

x� %LBP�VLRO�TBFDEQ�>ƒB@Q�QEB�T>V�VLR�CBBI�

>?LRQ�VLROPBIC �

x� „P�QEB�IFPQ�LC�CLLAP�VLR�IFHB�>KA�TFII�B>Q�

PELOQBO�QE>K�>�IFPQ�LC�CLLAP�VLR�TLKuQ�B>Q �

x� %L�VLR�BSBO�J>HB�VLROPBIC�QEOLT�RM
�RPB�

I>U>QFSBP�LO�AFROBQF@P
�LO�LSBOBUBO@FPB�QL�

@LKQOLI�VLRO�TBFDEQ �

x� %L�VLR�BUMBOFBK@B�>KV�?>OOFBOP�FK�

>@@BPPFKD�CLLA�	B�D�
�P@>O@FQV
�LQEBOP�

FKQBOSBKFKD�FK�VLRO�@ELF@BP
�I>@H�LC�

QO>KPMLOQ>QFLK
�

x� %L�VLR�BSBO�PHFM�VLRO�FKPRIFK�	AF>?BQBP�

PMB@F•@
�LO�LQEBO�JBAF@>QFLKP�QL�@LKQOLI�

VLRO�TBFDEQ �

�:<A6<;@�.;1��<<1��?2�%.?A�<3�A52��B:.;��E=2?62;02�

0BLMIB� J>V� RPB� CLLA� TEBK� QEBV�BUMBOFBK@B� BJLQFLKP
� FK@IRAFKD�
E>MMFKBPP
� P>AKBPP
�>KA�PQOBPP
�>JLKD � LQEBOP
� >KA� CLLA� FP� LCQBK�
>K�LMQFLK�CLO�PBIC�@>OB��$BIB?O>QFKD�TFQE�CLLAP�@>K�?B�GLVCRI�	B�D�
�
@BIB?O>QFKD� >� ELIFA>V� LO� PMB@F>I� >@EFBSBJBKQ
�� 'LLA� @>K� >IPL� ?B�
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>� PRMMLOQ� AO>TK� RMLK� TEBK� MBLMIB� >OB� ELJBPF@H� LO� FK� KBBA� LC�
@LJCLOQ�	B�D�
�J>HFKD�>�QO>AFQFLK>I�JB>I�COLJ�VLRO�OBDFLK
�@RIQROB
�
LO�ELJB�@LRKQOV�TEFIB�IFSFKD�>?OL>A
��

' LLA�J>V�PBOSB�>P�>�0<=6;4�@8699 CLO�PLJB�MBLMIB
�LO�FQ�@LRIA�?B�
QEBFO�LKIV�>@@BPPF?IB�@LMFKD�PHFII��2BD>OAIBPP
�CLLA�FP�SBOV�MBOPLK>I
�
>KA�FQ�FP�KLQ�OB@LJJBKABA�QL�FKPBOQ�GRADJBKQ�>?LRQ�ELT�LO�TEV�
>�MBOPLK�FP�B>QFKD��O>QEBO
�FQ�@>K�?B�>K�LMMLOQRKFQV�QL�BKD>DB�TFQE�
MBLMIB
�PBBH�RKABOPQ>KAFKD
�>KA�J>FKQ>FK�@ROFLPFQV�� ��

"@QFSFQV�

'LLA�-BJLOV�2B€B@QFLKP�

x� $LKPFABO�>�JBJLOV�VLR�E>SB�>?LRQ�CLLA��

x� 7E>Q�CLLA�LO�AFPE�T>P�J>AB
�TE>Q�T>P�QEB�L@@>PFLK �

x� 7EBOB�TBOB�VLR�>KA�ELT�LIA�TBOB�VLR �

x� 7EL�J>AB�QEB�AFPE �

x� 7E>Q�AFA�VLR�CBBI�>KA�ELT�AL�VLR�@LKKB@Q�TFQE�QEFP�

JBJLOV�KLT
�FC�>Q�>II �

�
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 <:HE8����� <:HE8����� �+8?4G<BAF;<CF�J<G;�9BB7�4E8�4F�7<I8EF8�4F�BHE�;H@4A�CBCH?4G<BA�

4A7�8KC8E<8A68F���KC8E<8A68F�J<G;�9BB7�4E8�<@CBEG4AG�9BE�@4<AG4<A<A:�4�

\8K<5?8�4CCEB46;�GB�ABHE<F;<A:�C;LF<64?�4A7�@8AG4?�;84?G;��X��LBHA:�:<E?�

84G<A:�;8E�5E84>94FGY�5L�'<6B?4��4EGF�<F�HF87�HA78E�4�)8K8?F�%<68AF8��

„K� QEFP� @E>MQBO
�TB� E>SB� MOBPBKQBA� BU>JMIBP� LC� TEV�LRO�
OBI>QFLKPEFM�TFQE�CLLA�FP�PL�@LJMIBU�>KA�ELT�QE>Q�OBI>QBP�QL�ELT
TB�B>@E�J>V�SFBT�LRO�?LAV��7B �>IPL�AFP@RPPBA�CLLA�>P�>�T>V�QL�
@LKKB@Q�TFQE�LQEBOP
�BUMOBPP�@RIQROB
�>KA�•KA�MIB>PROB��

4EBOB�>OB�J>KV�OB>PLKP�>�MBOPLKuP�OBI>QFLKPEFM�TFQE�CLLA�JFDEQ�
?B� >IQBOBA�� %FBQ� @RIQROB� FP� >� ?>OOFBO
� >P�>OB� PVPQBJF@� >KA�
BKSFOLKJBKQ>I� C>@QLOP� QE>Q� FKQBOCBOB� TFQE� MB>@BCRI� OBI>QFLKPEFMP�
TFQE�CLLA��� �'OLJ�>�JBAF@>I�MBOPMB@QFSB
�>�CBA�MBOPLK�FP�>�EB>IQEV�
MBOPLK
�PL�•KAFKD�T>VP�QL�PRMMLOQ�>ABNR>@V�FP�HBV�QL�E>SFKD�>KA�
J>FKQ>FKFKD� >KV� CLLA� OBI>QFLKPEFM�� „Q� FP� LKIV� >CQBO� >ABNR>@V� >KA�
PRPQ>FK>?FIFQV� >OB� >AAOBPPBA� QE>Q� TB� @>K� QEFKH� >?LRQ� KRQOFQFLK>I�
?>I>K@B��#>I>K@B�JB>KP�KLQEFKD�FC�FQ�FP�KLQ�PRPQ>FK>?IB��
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https://www.pexels.com/photo/a-young-girl-eating-her-breakfast-7943973/
https://www.pexels.com/photo/a-young-girl-eating-her-breakfast-7943973/
https://www.pexels.com/@nicola-barts/
https://www.pexels.com/terms-of-service/


,>PQIV
�CLLA�>KA�?LAFBP�>OB�QFBA
�PL�LCQBK�FQ�@>K�?B�FJMLOQ>KQ�QL�
OBJBJ?BO�QE>Q�TBFDEQ�ALBP�KLQ�BNR>QB�QL�EB>IQE�LO�ABQBOJFKB�>�
MBOPLKuP�S>IRB�LO�TLOQE��2BPMB@Q�>KA�AFDKFQV�>OB�>Q�QEB�@BKQBO�LC�
EB>IQE�MOLJLQFLK�>KA�OBI>QFKD�QL�CLLA��

 <:HE8��� <:HE8����� ���-;<F�:E4C;<6�<??HFGE4G8F�G;8�<@CBEG4A68�B9�@88G<A:�54F<6�AHGE<G<BA�

A887F�CE<BE�GB�@BI<A:�XHCY�G;8�CLE4@<7�GB�BG;8E�6BA68CGF	�FH6;�4F�477<A:

FC86<[6�@46EBT�BE�@<6EBAHGE<8AGF��X'HGE<G<BA� BHA74G<BAF�)LE4@<7Y�5L

.A<I8EF<GL�B9��E<MBA4��4@CHF�"84?G;�4A7��A7E8J�&4:;<8?F8�<F�HF87�J<G;�

C8E@<FF<BA��

+BV�4>HB>T>VP�

x� "ABNR>@V�>KA�€BUF?FIFQV�>OB�>Q�QEB�@BKQBO�LC�>�EB>IQEV�

OBI>QFLKPEFM�TFQE�CLLA��0BLMIB�KBBA�BKLRDE�CLLA�•OPQ�

?BCLOB�QEBV�@>K�QEFKH�>?LRQ�ELT�QEBFO�OBI>QFLKPEFM�TFQE�

CLLA�@>K�FJMOLSB�LO�EB>I��
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https://health.arizona.edu/nutrition


x� „C�CLLA�FP�PQOBPPCRI
�FQ�FP�KL�ILKDBO�EB>IQE�MOLJLQFKD��

)B>IQE�FP�JRIQFC>@BQBA�>KA�OBNRFOBP�J>KV�PVPQBJP�TLOHFKD�

QLDBQEBO�QL�?B�PR@@BPPCRI��

x� )B>IQE�ALBPKuQ�vILLHw�>�@BOQ>FK�T>V��LCQBK
�E>SFKD�>�

MB>@BCRI�OBI>QFLKPEFM�TFQE�CLLA�@>K�IB>A�QL�MLPFQFSB�EB>IQE�

LRQ@LJBP��

x� 'LLA�FP�JLOB�QE>K�GRPQ�KRQOFBKQP��'LLA�FP�ELT�TB�@LKKB@Q�

QL�LRO�EBOFQ>DB
�C>JFIV
�>KA�COFBKAP��7B�@>K�•KA�MIB>PROB�FK�

CLLA��QEBOB�FP�KLQEFKD�TOLKD�TFQE�T>KQFKD�QL�BKGLV�QEB�

BUMBOFBK@B�TFQE�CLLA��

35((&34&%� "%%„4„/.",� 2&"%„.(� ,„343�

x� �86B?BA<M<A:�08??A8FF����*-�_)(�
�8AG8E87�!H<78�GB��F64C8�
G;8��<8G�-E4C	�"84?�1BHE�,8?9
_@4:8	�4A7��6;<8I8��B7L�
%<58E4G<BA�?V�%>IF>�+FKPBV
�2%
�,%�	#BK#BII>�#LLHP
�„K@���
���� 
�

x� _GWF��?J4LF��88A�(HEF��+8JE<G<A:�G;8�,GBEL�B9��?46>�0B@8AWF�
�B7<8F�?V�*BPPF@>�7FIPLK
�-3
�2%�	)>Q@EBQQ�#LLH�(OLRM
�

x� 2BP@E�&��_AGH<G<I8��4G<A:����+8IB?HG<BA4EL��AG<
�<8G��CCEB46;��
�QE�BA��?V�&SBIVK�4OF?LIB�>KA�&IVPB�2BP@E�	3Q�->OQFKuP�
0OBPP������ 
�

x� " AG<
�<8G��+86?4<@�1BHE�-<@8	�&BA8L	�08??
�8<A:	�4A7�
"4CC<A8FF�-;EBH:;�_AGH<G<I8��4G<A:�?V�$EOFPQV�)>OOFPLK
�
-0)
�2% �	,FQQIB�#OLTK�3M>OH������
�

2&'&2&.$&3�

��� (>OAKBO�,��0;L�08��BB>��0B@8A�BA� BB7	�_78AG<GL	�4A7�
�BAA86G<BA��7LOHJ>K�0R?IFPEFKD��������

$)"04&2 �� &.*/9„.( ' / /% "4 )/-& ".% #&9/.%s/52
2&,"4„/.3)„0 7„4) ' / /%

���



��� 4OF?LIB�&
�2BP@E�&��_AGH<G<I8��4G<A:����+8IB?HG<BA4EL��AG<
�<8G�
�CCEB46;���QE�BA��3Q�->OQFKuP�0OBPP��������

��� +FKPBV�%���86B?BA<M<A:�08??A8FF����*-�_)(�
�8AG8E87�!H<78�
GB��F64C8�G;8��<8G�-E4C	�"84?�1BHE�,8?9
_@4:8	�4A7��6;<8I8�
�B7L�%<58E4G<BA��#BK#BII>�#LLHP
�„K@���������

��� 0>QQLK�($
�3BIWBO�2
�$LƒBV�$
�$>OIFK�*#
�7LICB�2��/KPBQ�LC�
>ALIBP@BKQ�B>QFKD�AFPLOABOP��MLMRI>QFLK�?>PBA�@LELOQ�
PQRAV�LSBO���VB>OP���&# ����������	����
������ ALF���������
?JG��������������

��� +FK>SBV�)
�3QROQBS>KQ�%��+86?4<@<A:��B7L�-EHFG����)4G;�GB�
"84?<A:���%<58E4G<BA��4>O@EBO0BOFDBB��������

��� .BJB@�+��$RIQRO>I�>T>OBKBPP�LC�B>QFKD�M>QQBOKP�FK�QEB�
EB>IQE�@>OB�PBQQFKD���?<A�%<I8E��<F��"B5B>8A���
�������	�
���� r ����� ALF���������@IA������

��� )>WW>OA�6-
�,LQE�+"
�)LLMBO�,
�#B@HBO�$#��'LLA
FKPB@ROFQV�>KA�B>QFKD�AFPLOABOP��>�OBSFBT�LC�BJBODFKD�
BSFABK@B���HEE�)FL6;<4GEL�+8C���������	��
����� ALF���������
P������������������

��� +FK>SBV�)
�$LLI�$��4EB�?OLHBK�IBKP��ELT�>KQF�C>Q�?F>P�FK�
MPV@ELQEBO>MV�FP�E>OJFKD�LRO�@IFBKQP�>KA�TE>Q�QL�AL�
>?LRQ�FQ��0B@8A�-;8E���������	� r �
���� r ����� ALF���������
����������������������

��� 'FBIAP�4%��&UMILOFKD�QEB�FKQBOPB@QFLKP�LC�ERJ>K�
QO>•@HFKD
�JBKQ>I�EB>IQE
�B>QFKD�AFPLOABOP
�CLLA�GRPQF@B�
>KA�TBFDEQ�PQFDJ>
�MOBPBKQBA�>Q��"JMIFCV�>KA�5KFQB�
)B>IQE�>KA�7BIIKBPP�3RJJFQ��*RKB��
�������

���� )B>IQEV�0BLMIB������� 3L@F>I�ABQBOJFK>KQP�LC�EB>IQE��53�
%BM>OQJBKQ�LC�)B>IQE�>KA�)RJ>K�3BOSF@BP��"@@BPPBA
/@QL?BO���
����� ��EQQMP���EB>IQE�DLS�EB>IQEVMBLMIB�
MOFLOFQV�>OB>P�PL@F>I�ABQBOJFK>KQP�
EB>IQE��Y�QBUQ�3L@F>I���ABQBOJFK>KQP���LC���EB>IQE�

��
 )/0& 7„,3/.

https://doi.org/10.1136/bmj.318.7186.765
https://doi.org/10.1136/bmj.318.7186.765
https://www.doi.org/10.1002/cld.1019
https://www.doi.org/10.1007/s11920-020-01200-0
https://www.doi.org/10.1007/s11920-020-01200-0
https://www.doi.org/10.1080/02703149.2018.1524070
https://www.doi.org/10.1080/02703149.2018.1524070
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health


��	3%/)
&AR@>QFLK���"@@BPP���>KA���1R>IFQV ��

���� 3L@F>I�ABQBOJFK>KQP�LC�EB>IQE��7LOIA�)B>IQE�/OD>KFW>QFLK��
"@@BPPBA�/@QL?BO���
����� ��EQQMP���TTT�TEL�FKQ�EB>IQE�
QLMF@P�PL@F>I�ABQBOJFK>KQP�LC�EB>IQE�Q>?�Q>?=���

���� 5KFSBOPFQV�LC�"OFWLK>�$>JMRP�)B>IQE�3BOSF@B������� )B>IQE�
>KA�TBIIKBPP�PROSBV�>DDOBD>QB�OBMLOQ�CLO�MR?IF@�RPB�r�
TBFDEQBA�RKABODO>AR>QB�OBMLOQ��"@@BPPBA�.LSBJ?BO��
�
������ EQQMP���EB>IQE�>OFWLK>�BAR�PFQBP�ABC>RIQ�•IBP�
��������
�������>DDOBD>QB���RKABODO>AP���•K>I���05#,„$�M
AC�

���� ?OLTK�>J ��)?84FHE8�� 6G<I<F@��-;8�)B?<G<6F�B9� 88?<A:�!BB7��
"+�0OBPP������ ��

���� ,L�#+
�,LRF�$
�'LIQ>�3$
�BQ�>I��3BIC�B•@>@V�>KA�@LLHFKD�
@LK•ABK@B�>OB�>PPL@F>QBA�TFQE�CORFQ�>KA�SBDBQ>?IB�FKQ>HB�
FK�>�@OLPP�PB@QFLK>I�PQRAV�TFQE�ORO>I�TLJBK���4G��8;4I ��
���������� r ���� ALF���������G�B>Q?BE�������������

���� %>OB�QL�IB>A�IFPQ�LC�S>IRBP��#OBKf�#OLTK��*RIV��
�������
"@@BPPBA�/@QL?BO���
����� ��EQQMP���?OBKB?OLTK�@LJ�
OBPLRO@BP�A>OB�QL�IB>A�IFPQ�LC�S>IRBP��

���� #VOKB�$��„uJ�>�AFBQFQF>K�>KA�FQuP�QFJB�QL�PQLM�M>QELILDFWFKD�
tBJLQFLK>I�B>QFKD�u�,�% ��"RDRPQ��
�������"@@BPPBA
%B@BJ?BO���
����� ��EQQMP���TTT�PBIC�@LJ�PQLOV�
BJLQFLK>I�B>QFKD�KLOJ>I�

���� 7E>Q�FP�KLOJ>I�B>QFKD �&IIVK�3>QQBO�„KPQFQRQB�������
"@@BPPBA�/@QL?BO���
����� �
EQQMP���TTT�BIIVKP>QQBOFKPQFQRQB�LOD�TM�@LKQBKQ�RMIL>AP�
��������7E>Q�FP�KLOJ>I�B>QFKD�3B@ROB�MAC��

���� 4ELOKB�2��&SBOVQEFKD�VLR�KBBA�QL�HKLT�>?LRQ�AFPLOABOBA�
B>QFKD
�>@@LOAFKD�QL�BUMBOQP��)B>IQEIFKB��3BMQBJ?BO���
�
������"@@BPPBA�.LSBJ?BO���
�������

$)"04&2 �� &.*/9„.( ' / /% "4 )/-& ".% #&9/.%s/52
2&,"4„/.3)„0 7„4) ' / /%

���

https://health.gov/healthypeople/priority-areas/social-determinants-health
https://www.who.int/health-topics/social-determinants-of-health
https://www.who.int/health-topics/social-determinants-of-health
https://health.arizona.edu/sites/default/files/2023-03/2022%20aggregate%20undergrads%20final%20PUBLIC.pdf
https://health.arizona.edu/sites/default/files/2023-03/2022%20aggregate%20undergrads%20final%20PUBLIC.pdf
https://health.arizona.edu/sites/default/files/2023-03/2022%20aggregate%20undergrads%20final%20PUBLIC.pdf
https://health.arizona.edu/sites/default/files/2023-03/2022%20aggregate%20undergrads%20final%20PUBLIC.pdf
https://www.doi.org/10.1016/j.eatbeh.2019.02.005
https://brenebrown.com/resources/dare-to-lead-list-of-values/
https://brenebrown.com/resources/dare-to-lead-list-of-values/
https://www.self.com/story/emotional-eating-normal
https://www.self.com/story/emotional-eating-normal
https://www.ellynsatterinstitute.org/wp-content/uploads/2017/11/What-is-normal-eating-Secure.pdf
https://www.ellynsatterinstitute.org/wp-content/uploads/2017/11/What-is-normal-eating-Secure.pdf


EQQMP���TTT�EB>IQEIFKB�@LJ�EB>IQE�AFPLOABOBA�B>QFKD�SP�
B>QFKD�AFPLOABO�OFPH�C>@QLOP�>KA�ABJLDO>MEF@P�

���� .ROHH>I>�-
�+BOeKBK�"-
�+LFSRJ>>�)LKH>KBK�)
�BQ�>I��
%FPLOABOBA�B>QFKD�?BE>SFLO
�EB>IQE�>KA�JLQFSBP�QL�
BUBO@FPB�FK�VLRKD�JBK��@OLPP�PB@QFLK>I�MLMRI>QFLK�?>PBA�
-/0/�PQRAV�� �&��)H5?<6�"84?G;��������������� ALF���������
P�����������������

���� %>OIFKD�+&
�'>EOBKH>JM�"*
�7FIPLK�3-
�%u"ROF>�",
�3>QL�
"'��0EVPF@>I�>KA�JBKQ>I�EB>IQE�LRQ@LJBP�>PPL@F>QBA�TFQE�
MOFLO�CLLA�FKPB@ROFQV�>JLKD�VLRKD�>ARIQP��#�"84?G;�)FL6;B?��
�������	�
����r����� ALF��������������������������

���� #>??LQQ�+-
� $>S>AFKL�"
�#OBKQLK�0BQBOP�*
�$LKPBAFKB�.3
�
2L?BOQP�-��/RQ@LJBP�LC�FKQRFQFSB�B>QFKD�FKQBOSBKQFLKP��>�
PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP���4G��<FBE7��
�������	�
���r���� ALF�������������������������������

���� )>OOFPLK
�$��"AG<
�<8G��+86?4<@�1BHE�-<@8	�&BA8L	�08??
�8<A:	�
4A7�"4CC<A8FF�-;EBH:;�_AGH<G<I8��4G<A:��,FQQIB�#OLTK�3M>OH��
������

��� )/0& 7„,3/.

https://www.healthline.com/health/disordered-eating-vs-eating-disorder
https://www.healthline.com/health/disordered-eating-vs-eating-disorder
https://www.doi.org/10.1186/s12889-016-3162-2
https://www.doi.org/10.1186/s12889-016-3162-2
https://www.doi.org/10.1177/1359105315609087
https://www.doi.org/10.1080/10640266.2022.2030124


Chapter 4: Macronutrients 

�L�$4G8?LA��4E>8E	�&,	�+�'�
,GH78AG�6BAGE<5HGBE���7:4E�&B?<A�

„.42/%5$4„/.�

$RIFK>OV� JBAF@FKB� >FJP� QL� MOLSFAB� QEB� HKLTIBADB� >KA� PHFIIP� QE>Q�
PRMMLOQ�>�KRQOFQFLRP�B>QFKD�MI>K�QE>Q�MOLSFABP�>ABNR>QB�BKBODV�>KA�
QEB�KRQOFBKQP�BPPBKQF>I�CLO�DLLA�EB>IQE�>KA�CRK@QFLK��

.RQOFBKQP� >OB� PR?PQ>K@BP� QE>Q� >OB� KBBABA� CLO� DOLTQE
�
J>FKQBK>K@B
�>KA�OBM>FO�LC�?LAV�QFPPRBP�� „K�QEB�?LAV
� ��KRQOFBKQP�
MOLSFAB� BKBODV��0.?/<5F1?.A2@ 
� MOLQBFK
� >KA� C>Q�� 4EBPB�2;2?4F�
F62916;4� ;BA?62;A@� >OB� >IPL� OBCBOOBA� QL� >P�:.0?<;BA?62;A@ �� 4EB�
MOB•U�@4>EB� FP� (OBBH� CLO� ?FD� LO� I>ODB
� >KA� ?B@>RPB� LC� QEBFO� PFWB
�
J>@OLKRQOFBKQP�>@@LRKQ�CLO�JLPQ�LC�QEB�KRQOFBKQP�TB�@LKPRJB�FK�
CLLA��
��

4EB� ?LAV� OBNRFOBP� J>KV� DO>JP� LC� J>@OLKRQOFBKQP� MBO� A>V
� FK�
@LKQO>PQ� QL� JF@OLKRQOFBKQP� PR@E� >P� SFQ>JFKP� >KA� JFKBO>IP
� TEF@E�
QEB� ?LAV� OBNRFOBP� LKIV� FK� PJ>II� >JLRKQP� 	JFIIFDO>JP� LO�
JF@OLDO>JP
� MBO� A>V�� � 7>QBO� >KA� •?BO� >OB� >IPL� @LKPFABOBA�
J>@OLKRQOFBKQP�� "IQELRDE� T>QBO� MOLSFABP� KL� BKBODV
� >KA� •?BO�
MOLSFABP�	FKAFOB@QIV
�LKIV�>�PJ>II�>JLRKQ�LC�BKBODV
�?LQE�>OB�@OFQF@>I�
CLO�LMQFJ>I�CRK@QFLK�>KA�EB>IQE��$LKPRJFKD�>�S>OFBQV�LC�CLLAP�>KA�
?BSBO>DBP�BKPROBP�>ABNR>QB�FKQ>HBP�LC�J>@OLKRQOFBKQP��)>SFKD�>K�
>T>OBKBPP�LC�QEB�AFƒBOBKQ�KRQOFBKQP�B>@E�CLLA�MOLSFABP�@>K�EBIM�

$)"04&2 �� -"$2/.542„&.43 ���

���



@RIFK>OV� JBAF@FKB� MO>@QFQFLKBOP� >KA� QEBFO� @IFBKQP� RKABOPQ>KA� QEB�
FJM>@Q�@BOQ>FK�CLLAP�@>K�E>SB�LK�EB>IQE��

 <:HE8� <:HE8��� ���� ��-;<F�<??HFGE4G<BA�F;BJF�G;8�6;8@<64?�FGEH6GHE8�B9�846;�

@46EBAHGE<8AG	�4?BA:�J<G;�GLC<64?�9BB7�FBHE68F�B9�846;��6;88F8	�8::F	�4A7�

@84G�9BE�CEBG8<AF��5E847�9BE�64E5B;L7E4G8F��B<?�9BE�?<C<7F��4A7�4�:?4FF�B9�J4G8E�

9BE�J4G8E��X-;8�&46EBAHGE<8AGF���4E5B;L7E4G8F	�%<C<7F	�)EBG8<A	�4A7�04G8EY�

9EB@�.A<I8EF<GL�B9�"4J4<V<�4G�&SAB4� BB7�,6<8A68�4A7�"H@4A�'HGE<G<BA�

)EB:E4@�<F�?<68AF87�����1���
 ��

4EB�BKBODV�OBIB>PBA�COLJ�@>O?LEVAO>QBP
�MOLQBFK
�>KA�C>Q�@>K�?B�
JB>PROBA�FK�0.9<?62@
�TEF@E�>OB�SBOV�PJ>II�RKFQP�LC�BKBODV��&KBODV�
FP� BUMOBPPBA� FK� �
����@>ILOFB� JBQOF@� RKFQP� HKLTK� >P� HFIL@>ILOFBP�
	H@>IP

� ?RQ� QEBPB� >OB� @LJJLKIV� OBCBOOBA� QL� >P� @>ILOFBP�� 7EBK� >�
CLLA�I>?BI�FABKQF•BP�>�PIF@B�LC�?OB>A�E>SFKD�����@>ILOFBP
�QEFP�JB>KP�
����H@>I� ��

4EB�>JLRKQ�LC�BKBODV�>�CLLA�MOLSFABP�ABMBKAP�LK�QEB�>JLRKQ�
LC� @>O?LEVAO>QBP
� MOLQBFK
� >KA� C>Q� FQ� @LKQ>FKP�� /KB� DO>J� LC�
@>O?LEVAO>QB�VFBIAP���H@>I����D�LC�MOLQBFK�>IPL�VFBIAP���H@>I��>KA���D�
LC�C>Q�VFBIAP���H@>I��

��� )/0& 7„,3/.

https://pressbooks.oer.hawaii.edu/humannutrition/chapter/introduction-2/
https://creativecommons.org/licenses/by/4.0/


$"2#/)9%2"4&3�

$>O?LEVAO>QBP�>OB�FAB>I�KRQOFBKQP�QL�JBBQ�QEB�?LAVuP�BKBODV�KBBAP��
$>O?LEVAO>QBP� MI>V� >� SFQ>I� OLIB� FK� CBBAFKD� QEB� ?O>FK� >KA� KBOSLRP�
PVPQBJ� >KA� HBBMFKD� QEB� AFDBPQFSB� PVPQBJ� •Q�� „Q� FP� FJMLOQ>KQ� QL�
RKABOPQ>KA�QE>Q�>ABNR>QB�@>O?LEVAO>QB�FKQ>HB�QEOLRDELRQ�QEB�A>V�
FP�BPPBKQF>I�QL�PRMMLOQ�QEB�?LAVuP�BKBODV�KBBAP��4EB�?LAV�OBNRFOBP�
>�JFKFJRJ�AFBQ>OV�FKQ>HB�LC�����D�LC�@>O?LEVAO>QBP�QL�MOLSFAB�QEB�
?O>FK�>K�>ABNR>QB�>JLRKQ�LC�49B0<@2���

'<92�<3��.?/<5F1?.A2@�6;�A52��<1F�

%ROFKD� AFDBPQFLK
� @>O?LEVAO>QBP� >OB� ?OLHBK� ALTK� QL� DIR@LPB��
$>O?LEVAO>QBP� FK� QEB� CLOJ� LC� DIR@LPB� MOLSFAB� BKBODV� QL� @BIIP
�
QFPPRBP
�>KA�LOD>KP�QL�@>OOV�LRQ�A>FIV�>@QFSFQFBP�� �(IR@LPB�FP�QEB�?O>FK�
>KA�KBOSLRP�PVPQBJuP�MOBCBOOBA�PLRO@B�LC�BKBODV�>KA�FP�BPPBKQF>I�
QL�CRBI�FQP�>@QFSFQFBP��2BA�?ILLA�@BIIP�RPB�DIR@LPB�BU@IRPFSBIV��

�9F0<42; 
�QEB�PQLO>DB�CLOJ�LC�DIR@LPB
�FP�RPBA�TEBK�QEB�?LAV�
KBBAP� DIR@LPB� ?RQ� FPKuQ� DBQQFKD� FQ� COLJ� CLLA�� 4EB� ?LAV� L?Q>FKP�
DIR@LPB�>KA�DIV@LDBK�COLJ�@LKPRJFKD�CLLAP�OF@E�FK�@>O?LEVAO>QBP��
$>O?LEVAO>QBP�@>K�?B�RPBA�FJJBAF>QBIV�CLO�BKBODV�SF>�DIR@LPB�LO�
@LKSBOQBA�FKQL�DIV@LDBK�CLO�OBPBOSB�BKBODV��
��

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

$)"04&2 �� -"$2/.542„&.43 ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1194#h5p-54
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1194#h5p-54


�62A.?F�(<B?02@�<3��.?/<5F1?.A2@�

4EB� @>O?LEVAO>QB� C>JFIV� FK@IRABP�@B4.?@
� @A.?052@
� >KA�N/2?@��
'LLAP� OF@E� FK� @>O?LEVAO>QBP� FK@IRAB� CORFQP
� SBDBQ>?IBP
� DO>FKP
�
IBDRJBP
�>KA�JFIH��.RQP�>KA�PBBAP�@LKQ>FK�SBOV�IFQQIB�@>O?LEVAO>QB
�
>KA� BDDP
� @EBBPB
� >KA� COBPE� JB>Q� @LKQ>FK� SFOQR>IIV� KL�
@>O?LEVAO>QBP��4>?IB�����DFSBP�PLJB�BU>JMIBP�LC�QEB�@>O?LEVAO>QB�
@LKQBKQ�LC�CLLAP��

)./92� � 	� 	��E.:=92@�<3��.?/<5F1?.A2��<;A2;A�6;��<<1@ ��

��� )/0& 7„,3/.



�<<1�
�.?/<5F1?.A2�
�.==?<E6:.A2�
4?.: @�=2?�@2?C6;4��

�?.6;@�

#>DBI
���TELIB
���

FK@EBP�
���

#OB>A
�TEB>Q�	��PIF@B
����

$BOB>I
�$EBBOFLP�	��

@RM
�
���

/>QJB>I
�FKPQ>KQ�	��

M>@HBQ
�
���

$O>@HBOP
�@IR?
�

JRIQFDO>FK�	��

@O>@HBOP
�

���

+242A./92@�

0LQ>QL
�ORPPBQ
�?>HBA�

	JBAFRJ
�
���

$>OOLQP
�O>T�	��@RM
����

$LOK�	��@RM
� ���

$)"04&2 �� -"$2/.542„&.43 ���



4LJ>QLBP�	LKB�E>IC�

@RM
�
���

�?B6A�

"MMIB
�O>T
�TFQE�PHFK�

	JBAFRJ
�
���

(O>MBP
�OBA�LO�DOBBK
�

PBBAIBPP�	��@RM
�
���

#>K>K>�	��JBAFRJ
� ���

2>FPFKP�	��LW
� ���

!24B:2@�

#B>KP
�?I>@H
�?LFIBA�

	LKB�E>IC�@RM
�
���

,BKQFIP
�DOBBK
�?LFIBA�

	LKB�E>IC�@RM
�
���

�.6?F�

-FIH
����C>Q�	��@RM
� ���

9LDROQ
�CORFQ�S>OFBQV�	��

LW
�
���

��� )/0& 7„,3/.



 <:HE8����� <:HE8����� �(A8�C46>8G�B9�<AFG4AG�

B4G@84?�78?<I8EF����:�B9�64E5B;L7E4G8F�

C8E�F8EI<A:��1BH�64A�5BBFG�B4G@84?WF�

AHGE<G<BA4?�I4?H8�5L�477<A:����94G�

@<?>	�AHGF	�4A7�9EH<G	�FH6;�4F�54A4A4F��

X(4G@84?Y�5L�+46;8?�<F�?<68AF87�����1�

��
 ��

9LDROQ
�(OBBH
�MI>FK�

	��LW
�
��

#BA@�

0B@>KP�	��LW
� ��

"IJLKAP�	��LW
� ���

�55E8I<4G<BAF��BM���BHA68�

�9.@@6N0.A6<;�<3��.?/<5F1?.A2@�

4EB� AFBQ>OV� @>O?LEVAO>QB�
C>JFIV�FK@IRABP��

x� -LKLP>@@E>OFABP��
PFKDIB�PRD>OP�

x� %FP>@@E>OFABP��M>FOP�LC�
JLKLP>@@E>OFABP�

x� 0LIVP>@@E>OFABP��
@E>FKP�LC�
JLKLP>@@E>OFABP�

$>O?LEVAO>QBP� >OB� ?OL>AIV�
@I>PPF•BA� FKQL� �� PR?DOLRMP
�
?>PBA� LK� QEBFO� @EBJF@>I�
@LJMLPFQFLK� >KA� PQOR@QROB��
PFJMIB�>KA�@LJMIBU��&U>JMIBP�
LC�@6:=92� 0.?/<5F1?.A2@� LO�
vPFJMIB� PRD>OPw� >OB� JLKLP>@@E>OFABP� >KA� AFP>@@E>OFABP��
0LIVP>@@E>OFABP
� TEF@E� FK@IRAB� PQ>O@EBP� >KA� •?BOP
� >OB� RPR>IIV�

$)"04&2 �� -"$2/.542„&.43 ���

https://www.flickr.com/photos/rachelhathaway/6835999820/
https://www.flickr.com/photos/rachelhathaway/
https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://creativecommons.org/licenses/by/2.0/?ref=openverse


@LKPFABOBA�0<:=92E�0.?/<5F1?.A2@ ��
� �„K�@RIFK>OV�JBAF@FKB
�QEBOB�
>OB�AFƒBOBKQ�P@BK>OFLP�FK�TEF@E�PFJMIB�>KA�@LJMIBU�@>O?LEVAO>QBP�
>OB�?BKB•@F>I�CLO�QEB�?LAV��3FJMIB�@>O?LEVAO>QBP�MOLSFAB�QEB�?LAV�
TFQE� NRF@H� BKBODV� >KA
� QEBOBCLOB
� J>V� ?B� ?BKB•@F>I� CLO� >QEIBQBP�
BKD>DFKD�FK�EFDE�FKQBKPFQV�>@QFSFQFBP�CLO�TEF@E�NRF@H�CRBI�FP�KBBABA��
3FJMIB�@>O?LEVAO>QBP�@>K�>IPL�?B�RPBA�QL�@LOOB@Q�ILT�?ILLA�PRD>O�
FK� FKAFSFAR>IP� TEL� E>SB� EVMLDIV@BJF>�� "AAFQFLK>IIV
� PFJMIB�
@>O?LEVAO>QBP�@>K�?B�RPBA�FK�PFQR>QFLKP�TEBOB�NRF@H�KLROFPEJBKQ�
FP�KBBABA
�PR@E�>P�TEBK�JBAF@>I�@LKAFQFLKP�>ƒB@Q�QEB�>?FIFQV�LC�>�
MBOPLK�QL�B>Q�>ABNR>QB�>JLRKQP�LC�CLLAP��$LJMIBU�@>O?LEVAO>QBP
�
LK� QEB� LQEBO� E>KA
� MOLSFAB� >� PQB>AV� PLRO@B� LC� BKBODV� >KA� >K�
FK@OB>PBA� >JLRKQ� LC� •?BO�� 4EFP� J>HBP� QEBPB� QVMBP� LC�
@>O?LEVAO>QBP� ?BKB•@F>I� CLO� AFDBPQFSB� EB>IQE
� ?B@>RPB� J>KV�
@LJMIBU�@>O?LEVAO>QBP�>OB�EFDE�FK� •?BO��$LJMIBU�@>O?LEVAO>QBP�
@>K�>IPL�?B�?BKB•@F>I�CLO�?ILLA�PRD>O�@LKQOLI
�?B@>RPB�•?BO�EBIMP�
QL� ILTBO� FK@OB>PBP� FK� ?ILLA� PRD>O� IBSBIP�� 4EFP� @>K� ?B� M>OQF@RI>OIV�
EBIMCRI� CLO� MBLMIB� TFQE� AF>?BQBP� LO�6;@B96;� OBPFPQ>K@B��
$>O?LEVAO>QBP� EFDE� FK� •?BO� @>K� >IPL� EBIM� ILTBO� @ELIBPQBOLI� >KA
�
QEBOBCLOB
�OBAR@B�QEB�OFPH�LC�EB>OQ�AFPB>PB���

��
 )/0& 7„,3/.



 <:HE8� <:HE8������� ���4E5B;L7E4G8F�4E8�5EB>8A�7BJA�<AGB���FH5:EBHCF��F<@C?8�4A7�

6B@C?8K�64E5B;L7E4G8F��-;8F8�FH5:EBHCF�4E8�9HEG;8E�64G8:BE<M87�<AGB�@BAB
	�

7<
	�4A7�CB?LF466;4E<78F��X�4E5B;L7E4G8��?4FF<[64G<BA�,6;8@8Y�5L�.A<I8EF<GL�

B9�"4J4<W<�4G�&SAB4� BB7�,6<8A68�4A7�"H@4A�'HGE<G<BA�)EB:E4@�<F�?<68AF87�

����1���
 ��

�642@A6<;�.;1��/@<?=A6<;�<3��.?/<5F1?.A2@�

%FDBPQFLK� FP� KB@BPP>OV� QL� ?OB>H� @>O?LEVAO>QBP� FKQL� PJ>IIBO�
JLIB@RIBP� QE>Q� QEB� ?LAV� @>K� JLOB� B>PFIV� >?PLO?� >KA� RPB�� ,>ODB�
@>O?LEVAO>QB� JLIB@RIBP� PR@E� >P� PQ>O@E� OBNRFOB� BUQBKPFSB�
?OB>HALTK
� TEBOB>P� PJ>IIBO� @>O?LEVAO>QB� JLIB@RIBP� PR@E� >P�
JLKLP>@@E>OFABP� >KA� AFP>@@E>OFABP� >OB� B>PFBO� CLO� QEB� ?LAV� QL�
?OB>H� ALTK�� +KLTFKD� ELT� @>O?LEVAO>QBP� >OB� AFDBPQBA� @>K� EBIM�
RP�RKABOPQ>KA�ELT�AFƒBOBKQ�QVMBP�LC�@>O?LEVAO>QBP�>ƒB@Q�BKBODV
�
?ILLA�PRD>O
�AFDBPQFSB�EB>IQE
�P>QFBQV
�>KA�LSBO>II�EB>IQE��'FDROB�����
MOLSFABP�>�ABP@OFMQFLK�LC�J>GLO�LOD>KP�>KA�PQBMP�QE>Q�>OB�FKSLISBA�

$)"04&2 �� -"$2/.542„&.43 ���

https://pressbooks.oer.hawaii.edu/humannutrition2/chapter/4-introduction/
https://creativecommons.org/licenses/by/4.0/


FK�AFDBPQFKD�@>O?LEVAO>QBP��4EBPB�FK@IRAB�QEB�FKFQF>I�?OB>HALTK�LC�
PQ>O@E� FK� QEB� JLRQE
� CROQEBO� AFDBPQFLK� FK� QEB� PQLJ>@E� >KA� PJ>II�
FKQBPQFKB
�>?PLOMQFLK�FK�QEB�PJ>II�FKQBPQFKB
�>KA�M>OQF>I�AFDBPQFLK�FK�
QEB�I>ODB�FKQBPQFKB��

$>O?LEVAO>QB� AFDBPQFLK� ?BDFKP� FK� QEB� JLRQE� TEBK� QEB� P>IFS>OV�
BKWVJB�.:F9.@2 �PQ>OQP�QL�@EBJF@>IIV�?OB>HALTK�PQ>O@E�QL�PELOQBO�
MLIVP>@@E>OFABP�� 7EBK� @>O?LEVAO>QBP� OB>@E� QEB� PQLJ>@E
� QEB�
>@QFSFQV� LC� P>IFS>OV� >JVI>PB� AFJFKFPEBP� >P� QEB� PQLJ>@EuP� >@FA� >KA�
MOLQBFK�AFDBPQFKD� BKWVJBP� FK>@QFS>QB� >JVI>PB�� 4EB� PQLJ>@EuP�
AFDBPQFSB�GRF@BP�@LKQ>FK�KL�BKWVJBP�QL�?OB>H�ALTK�@>O?LEVAO>QBP��
'F?BOP� >OB� KLQ� AFDBPQBA
� ?RQ� ?B@>RPB� QEBV� IFKDBO� FK� QEB� PQLJ>@E
�
QEBV�ABI>V�D>PQOF@�BJMQVFKD
�QEBOB?V�FK@OB>PFKD�CBBIFKDP�LC�CRIIKBPP�
>KA�@.A62AF��.L�CROQEBO�AFDBPQFLK�LC�@>O?LEVAO>QB�L@@ROP�RKQFI�QEB�
PJ>II�FKQBPQFKB���

-LPQ�@>O?LEVAO>QB�AFDBPQFLK�Q>HBP�MI>@B�FK�QEB�PJ>II�FKQBPQFKB��
7EBK� @>O?LEVAO>QBP� OB>@E� QEB� PJ>II� FKQBPQFKB
� QEB� M>K@OB>P�
MOLAR@BP� M>K@OB>QF@� >JVI>PB
� TEF@E� BKQBOP� QEB� FKQBPQFKB� SF>� QEB�
M>K@OB>QF@�AR@Q�>KA�@LKQFKRBP�QL�?OB>H�ALTK�MLIVP>@@E>OFABP��4EB�
BKWVJBP� J>IQ>PB
� PR@O>PB
� >KA� I>@Q>PB� @LKQFKRB� QL� ?OB>H� ALTK�
AFP>@@E>OFABP�FKQL�JLKLP>@@E>OFABP�	JLPQIV�DIR@LPB
�� �7FQEFK���QL�
�� ELROP
� @LKPRJBA� PRD>OP� >KA� PQ>O@EBP� >OB� AFDBPQBA�� /KIV� QEB�
FKAFDBPQF?IB�@>O?LEVAO>QBP�	B�D�
�•?BO
�OBJ>FK�FK�QEB�AFDBPQFSB�QO>@Q��

%FBQ>OV� •?BO�@>KKLQ�?B�?OLHBK�ALTK�?V�AFDBPQFSB�BKWVJBP�� "P�
AFBQ>OV�•?BO� IFKDBOP�FK�QEB� I>ODB�FKQBPQFKB
�FQ�>QQO>@QP�T>QBO
�TEF@E�
PLCQBKP� QEB� PQLLI� CLO� M>PP>DB� LRQ� LC� QEB� ?LAV�� #>@QBOF>� FK� QEB�
D>PQOLFKQBPQFK>I� QO>@Q� CBOJBKQ� PLJB� LC� QEB� •?BO�� 4EFP� MOL@BPP�
DBKBO>QBP�T>QBO
�D>P
�>KA�PELOQ�@E>FK�C>QQV�>@FAP���

��� )/0& 7„,3/.



 <:HE8� <:HE8������� ���-;<F�7<4:E4@�F;BJF�;BJ�64E5B;L7E4G8�7<:8FG<BA�CEB:E8FF8F�

G;EBH:;�G;8�@BHG;	�FGB@46;	�F@4??�<AG8FG<A8	�4A7�?4E:8�<AG8FG<A8	�J<G;�

E8@4<A<A:�[58E�8K6E8G87�4F�J4FG8��X(I8EI<8J�B9��4E5B;L7E4G8��<:8FG<BAY�5L�

�??<FBA��4?45E8F8�<F�?<68AF87 ����1���
 ��

,„0„%3�

,FMFAP� >OB� FJMLOQ>KQ� JLIB@RIBP� QE>Q� PBOSB� AFƒBOBKQ� OLIBP� FK� QEB�
ERJ>K�?LAV��'>Q�FP�>�QVMB�LC�IFMFA
�?RQ�QEB���QBOJP�>OB�LCQBK�RPBA�
FKQBO@E>KDB>?IV�� 4EB� IFMFA� C>JFIV� FK@IRABP�A?649F02?612@
�
=5<@=5<96=61@
� >KA� @A2?<9@
� >KA� QEBPB� IFMFAP� >OB� MOFJ>OFIV�
@LKPRJBA�QEOLRDE�3.A@�>KA�<69@��„Q�FP�FJMLOQ>KQ�QL�RKABOPQ>KA�QEB�
FJM>@Q�C>QP�>KA�IFMFAP�E>SB�LK�QEB�?LAV�>KA�FK�@LLHFKD
�>P�TBII�>P�
LK�QEB�€>SLO�>KA�QBUQROB�LC�CLLAP��

$)"04&2 �� -"$2/.542„&.43 ���

https://pressbooks.oer.hawaii.edu/humannutrition/chapter/digestion-and-absorption-of-carbohydrates/
https://creativecommons.org/licenses/by/4.0/


 <:HE8� <:HE8������� ���-E<:?L68E<78F�@4>8�HC�@BE8�G;4A�����B9�?<C<7F�<A�G;8�7<8G��

);BFC;B?<C<7F�@4>8�HC�BA?L�45BHG����B9�7<8G4EL�?<C<7F��,G8EB?F�4E8�G;8�?84FG�

6B@@BA�GLC8�B9�?<C<7��X-LC8F�B9�%<C<7FY�5L��??<FBA��4?45E8F8�<F�?<68AF87 ����1�

��
 ��

'<92�<3�!6=61@�6;�A52��<1F�

,FMFAP�MOLSFAB�JLPQ�LC�QEB�BKBODV�KBBABA�QL�MBOCLOJ�QEB�?LAVuP�
TLOH��4EBV�>OB�>IPL�QEB�@EFBC�PQLO>DB�CLOJ�LC�QEB�BKBODV�TB�ABOFSB�
COLJ�CLLA�TEBK�TB�@LKPRJB�JLOB�QE>K�KBBABA��4EB�PQLO>DB�LC�C>Q�
FP�>K�FJMLOQ>KQ�PROSFS>I�JB@E>KFPJ��PQLOBA�C>Q�EBIMP�HBBM�MBLMIB�
>IFSB� AROFKD� QFJBP� LC� C>JFKB�� $LJM>OBA� TFQE� @>O?LEVAO>QBP
� C>Q�
FP�JLOB�B>PFIV�PQLOBA�?B@>RPB�FQ�@>K�M>@H�QFDEQIV�QLDBQEBO�TFQELRQ�
T>QBO� >KA� @>K� PQLOB� JR@E� JLOB� BKBODV� FK� >� PJ>II� PM>@B�� '>Q�
MOLSFABP�JLOB�QE>K�QTF@B�QEB�BKBODV�LC�@>O?LEVAO>QB�LO�MOLQBFK
�
J>HFKD�FQ�QEB�JLPQ�B•@FBKQ�PQLO>DB�CLOJ�LC�BKBODV���

 

��� )/0& 7„,3/.

https://pressbooks.oer.hawaii.edu/humannutrition/chapter/introduction-6/
https://creativecommons.org/licenses/by/4.0/deed.en
https://creativecommons.org/licenses/by/4.0/deed.en


 <:HE8����� <:HE8����� ��IB647BF�6BAG4<A�@BFG?L�

;84?G;L�94GF	�<A6?H7<A:�

@BABHAF4GHE4G87�4A7�

CB?LHAF4GHE4G87�94GF��X�IB647B�BA

� B4E7Y�5L�$=B>>8AHGFGLE�'8G�<F�?<68AF87�

����1
,����
 ��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

'>Q� PBOSBP� J>KV� LQEBO�
MROMLPBP�FK�QEB�?LAV�QLL��0>AP�
LC� C>Q� PROOLRKAFKD� QEB� SFQ>I�
LOD>KP� >OB� MOLQB@QFSB� >KA�
PBOSB� >P� PEL@H� >?PLO?BOP�� '>Q�
MI>VP� >� @OFQF@>I� OLIB� FK� FKQBOK>I�
@IFJ>QB� @LKQOLI� ?V� FKPRI>QFKD�
QEB�?LAV�>KA�PILTFKD�EB>Q�ILPP�
FK� @LIA� QBJMBO>QROBP�� ,FMFAP�
>IPL� PBOSB� >P� O>T� J>QBOF>I� CLO�
J>HFKD� PBSBO>I� MOLAR@QP�
KBBABA�?V�QEB�?LAV
�FK@IRAFKD�
SFQ>JFK�%
�TEF@E�FP�BPPBKQF>I�CLO�
?LKB�EB>IQE��/692
�TEF@E�>PPFPQP�
FK� AFDBPQFLK�� >KA� IFMFA�
ELOJLKBP
� TEF@E� OBDRI>QB�
QFPPRB�CRK@QFLKP���

,FMFAP�>OB�KBBABA�CLO�>?PLOMQFLK�LC�PLJB�BPPBKQF>I�KRQOFBKQP
�>KA�
PLJB�>JLRKQ�LC�C>Q�FK�QEB�AFBQ�FP�KB@BPP>OV�CLO�QEBFO�>?PLOMQFLK��
4EBPB� KRQOFBKQP� >OB� C>Q�PLIR?IB� SFQ>JFKP�� "
� %
� &
� >KA� +�� >KA�
2@@2;A6.9�3.AAF�.061@���

'>Q� @>OOFBP� J>KV� PBKPLOV� NR>IFQFBP� QE>Q� BKE>K@B� QEB� >OLJ>
�
QBUQROB
�>KA�€>SLO�LC�CLLA�� '>Q�IBKAP�@OFPMKBPP�QL�COFBA�CLLAP�>KA�

$)"04&2 �� -"$2/.542„&.43 ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1194#h5p-55
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1194#h5p-55
https://www.flickr.com/photos/146966953@N02/29215779510
https://www.flickr.com/photos/146966953@N02/29215779510
http://www.kjokkenutstyr.net/
https://creativecommons.org/licenses/by-sa/2.0/


QBKABOKBPP� QL� CLLAP� PR@E� >P� JB>QP� >KA� ?>HBA� DLLAP�� '>Q� >IPL�
@LKQOF?RQBP�QL�P>QFBQV
�TEF@E�FP�QEB�P>QFPC>@QFLK�LC�CBBIFKD�CRII�>CQBO�
>� JB>I�� 'LLAP� QE>Q� @LKQ>FK� C>Q� QOFDDBO� MEVPFLILDF@>I� BSBKQP� QE>Q�
PRMMOBPP�QEB�ABPFOB�QL�B>Q���

�9.@@6N0.A6<;�<3�!6=61@�

4OFDIV@BOFABP� J>HB� RM� JLPQ� LC� QEB� IFMFA� MOBPBKQ� FK� QEB� ?LAV� >KA�
FK� CLLA�� 4OFDIV@BOFABP� >OB� @LJMLPBA� LC� �� 	GE<
� C>QQV� >@FAP� QE>Q� >OB�
>QQ>@EBA�QL�>�JLIB@RIB�LC�DIV@BOLI�	EBK@B
�QOFDIV@BOFAB
��'>QQV�>@FAP�
@>K�AFƒBO�COLJ�LKB�>KLQEBO�FK� ��AFƒBOBKQ�T>VP��QEB�@E>FK� IBKDQE�
>KA�QEB�ABDOBB�LC�@EBJF@>I�?LKA�P>QRO>QFLK��4OFDIV@BOFABP�RPR>IIV�
FK@IRAB� >� JFUQROB� LC� S>OFLRP� C>QQV� >@FAP
� >KA� QEB� JFUQROB�
ABQBOJFKBP� TEBQEBO� >� C>Q� TFII� ?B� E>OABO� LO� PLCQBO� >Q� OLLJ�
QBJMBO>QROB�� � 5KABOPQ>KAFKD� ELT� QEB� PQOR@QROB� LC� IFMFAP� >ƒB@QP�
B>@E�QVMB�LC�C>Q�@>K�EBIMP�RP�@ELLPB�C>QP�QE>Q�>OB�?BKB•@F>I�QL�LRO�
EB>IQE��

��� )/0& 7„,3/.



 <:HE8� <:HE8��� ������ � 4GGL�46<7F�4A7�:?L68EB?�4E8�G;8�5H<?7<A:�5?B6>F�B9�GE<:?L68E<78F��

!?L68EB?�<F�4�G;<6>	�F@BBG;	�FLEHCL�6B@CBHA7�G;4G�<F�B9G8A�HF87�<A�G;8�9BB7�

<A7HFGEL��X-;8�,GEH6GHE8�B9�4�-E<:?L68E<78Y�5L��??<FBA��4?45E8F8�<F�?<68AF87 ����1�

��
 ��

3>QRO>QFLK� OBCBOP� QL� TEBQEBO� >� C>QQV� >@FA� @E>FK� @LKQ>FKP� >II� QEB�
EVAOLDBK�>QLJP�FQP�PQOR@QROB�>IILTP��„C�BSBOV�>S>FI>?IB�@>O?LK�?LKA�
FP�ELIAFKD�>�EVAOLDBK�>QLJ
�QEB�@E>FK�FP�>�@.AB?.A21�3.AAF� .061��
„C� QEB� @>O?LK� ?LKA� E>P� �� LO� JLOB� MLFKQP� LC� RKP>QRO>QFLK
� LO� >�
MI>@B� TEBOB� EVAOLDBKP� >OB� JFPPFKD
� QEB� C>QQV� >@FA� @E>FK� FP� >K�
B;@.AB?.A21�3.AAF�.061	�

7FQE� �� MLFKQ� LC� RKP>QRO>QFLK
� QEB� C>QQV� >@FA� FP� @>IIBA� >�
:<;<B;@.AB?.A21� 3.AAF� .061 �� 7FQE� �� LO� JLOB� MLFKQP� LC�
RKP>QRO>QFLK
�QEB�C>QQV�>@FA�FP�@>IIBA�>�=<9FB;@.AB?.A21�3.AAF�.061��
/CQBK
� >� PFKDIB� QOFDIV@BOFAB� @LKQ>FKP� ?LQE� P>QRO>QBA� >KA�
RKP>QRO>QBA� C>QQV� >@FAP� LC� S>OVFKD� IBKDQE
� J>HFKD� FQ� >� JFUBA�
QOFDIV@BOFAB���

4EB� ABDOBB� LC� P>QRO>QFLK� LC� QEB� C>QQV� >@FAP� >ƒB@QP� QEB�
QBJMBO>QROB� >Q� TEF@E� FQ� JBIQP�� (BKBO>IIV
� QEB� JLOB� RKP>QRO>QBA�

$)"04&2 �� -"$2/.542„&.43 ���

https://pressbooks.oer.hawaii.edu/humannutrition/chapter/how-lipids-work/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


C>QQV�>@FAP�MOBPBKQ�FK�>�C>Q
�QEB�JLOB�IFNRFA�QEB�C>Q�TFII�?B�>Q�OLLJ�
QBJMBO>QROB��4EB�JLOB�P>QRO>QBA�C>QQV�>@FAP�>OB�MOBPBKQ
�QEB�JLOB�
PLIFA�QEB�C>Q�TFII�?B�>Q�OLLJ�QBJMBO>QROB���

4EB� MOBPBK@B� LC� >� ALR?IB� ?LKA� FK� >� C>QQV� >@FA� @>K� OBPRIQ� FK�
AFƒBOBKQ�PQOR@QROBP��7EBK�QEB�EVAOLDBK�>QLJP�>OB�?LKABA�QL�QEB�
P>JB�PFAB�LC�QEB�@>O?LK�@E>FK
�QEFP�FP�@>IIBA�>�6<F�C>QQV�>@FA��#B@>RPB�
QEB� EVAOLDBK� >QLJP� >OB� LK� QEB� P>JB� PFAB
� QEB� C>QQV� >@FA� E>P� >�
?BKQ� PQOR@QROB�� .>QRO>IIV� L@@ROOFKD� C>QQV� >@FAP� RPR>IIV� E>SB� >� @FP�
@LK•DRO>QFLK��„K�>�GE4AF�@LK•DROBA�C>QQV�>@FA
�QEB�EVAOLDBK�>QLJP�
>OB� >QQ>@EBA� LK� LMMLPFQB� PFABP� LC� QEB� @>O?LK� @E>FK�� 4O>KP� C>QP�
>OB� KLQ� RPR>IIV� CLRKA� K>QRO>IIV� FK� CLLAP� ?RQ� >OB� QEB� MOLAR@Q� LC�
>�MOL@BPP�@>IIBA�EVAOLDBK>QFLK��)VAOLDBK>QFLK�>AAP�EVAOLDBK�QL�
QEB� ALR?IB� ?LKAP
� QERP� J>HFKD� QEB� C>QQV� >@FA� P>QRO>QBA�� 4EFP� FP�
ELT�SBDBQ>?IB�LFIP�>OB�@LKSBOQBA�FKQL�PBJFPLIFA�C>QP�CLO�QEB�RPB�LC�
J>KRC>@QROFKD�MOL@BPP�� �7EBK�OB>AFKD�FKDOBAFBKQP�LK�>�KRQOFQFLK�
I>?BI
�FQ�@>K�?B�EBIMCRI�QL�RKABOPQ>KA�QE>Q�QEB�QBOJ�;L7EB:8A4G87
JB>KP� >� CLLA� @LKQ>FKP� QO>KP� C>QP�� 'LLAP� QE>Q� @LKQ>FK� QO>KP� C>QP�
TFII� FK@IRAB�;L7EB:8A4G87�LO�C4EG<4??L� ;L7EB:8A4G87�FQBJP� FK� QEB�
FKDOBAFBKQ�IFPQ�LK�>�CLLA�I>?BI��

 

��� )/0& 7„,3/.



 <:HE8� <:HE8������� ����B@C4E<FBA�B9�4�F4GHE4G87�94GGL�46<7�GB�5BG;�G;8�6<F�4A7�GE4AF�

9BE@F�B9�4A�HAF4GHE4G87�94GGL�46<7��X,GEH6GHE8F�B9�,4GHE4G87	�.AF4GHE4G87	��<F�

4A7�-E4AF� 4GGL��6<7FY 5L��??<FBA��4?45E8F8�<F�?<68AF87�HA78E ����1���
 ��

4EB� I>PQ� �� QVMBP� LC� IFMFAP
� MELPMELIFMFAP� >KA� PQBOLIP
� >OB� MOBPBKQ�
FK� ILTBO�NR>KQFQFBP�FK�CLLA�>KA�FK�QEB�?LAV��4EBPB�QVMBP�LC� IFMFAP�
MI>V� FJMLOQ>KQ� PQOR@QRO>I� >KA� OBDRI>QLOV� OLIBP� FK� QEB� ?LAV��
0ELPMELIFMFAP� ?FKA� QLDBQEBO� FK� >� PQOLKD� ALR?IB� I>VBO� QE>Q� CLOJP�
QEB� JBJ?O>KBP� LC� @BIIP� >KA� QEBV� DBKBO>QB� PFDK>IP� FKPFAB� @BIIP� FK�
OBPMLKPB� QL� ELOJLKBP
� PR@E� >P� FKPRIFK
� QL� EBIM� @LKQOLI� ?LAFIV�
@LKAFQFLKP��3QBOLIP
�PR@E�>P�@ELIBPQBOLI
�>OB�>IPL�FJMLOQ>KQ�FK�QEB�

$)"04&2 �� -"$2/.542„&.43 ���

http://pressbooks.oer.hawaii.edu/humannutrition/chapter/how-lipids-work/
http://pressbooks.oer.hawaii.edu/humannutrition/chapter/how-lipids-work/
http://creativecommons.org/licenses/by/4.0


PQOR@QROB�LC�QEB�@BII�JBJ?O>KB��$ELIBPQBOLI�>IPL�PBOSBP�>P�QEB�O>T�
J>QBOF>I� CLO� J>HFKD� BJRIPF•BOP� FK� ?FIB
� TEF@E� FP� FJMLOQ>KQ� QL� C>Q�
AFDBPQFLK��

�@@2;A6.9��.AAF��061@�

4EB�?LAV�FP�@>M>?IB�LC�PVKQEBPFWFKD�JLPQ�LC�QEB�C>QQV�>@FAP�FQ�KBBAP�
COLJ�CLLA
�>KA�QEBPB�C>QQV�>@FAP�>OB�HKLTK�>P�KLKBPPBKQF>I�C>QQV�
>@FAP�� )LTBSBO
� QEBOB� >OB� PLJB� C>QQV� >@FAP� QE>Q� QEB� ?LAV� @>KKLQ�
PVKQEBPFWB
�>KA�QEBPB�>OB�@>IIBA�BPPBKQF>I�C>QQV�>@FAP��&PPBKQF>I�C>QQV�
>@FAP�JRPQ�?B�L?Q>FKBA�COLJ�CLLA��
��

4EBOB� >OB� �� @>QBDLOFBP� LC� BPPBKQF>I� C>QQV� >@FAP��<:24.�� � >KA�
<:24.�� ��4EB���>KA�QEB���OBCBO�QL�QEB�MLPFQFLK�LC�QEB�•OPQ�@>O?LK�
ALR?IB� ?LKA�� /JBD>��� C>QQV� >@FAP� >OB� MOB@ROPLOP� QL� FJMLOQ>KQ�
@LJMLRKAP� @>IIBA�260<@.;<61@�� &F@LP>KLFAP� >@Q� PLJBTE>Q� IFHB�
ELOJLKBP� ?V� EBIMFKD� QL� OBDRI>QB� ?LAV� CRK@QFLKP�� /JBD>��� C>QQV�
>@FAP� >OB� MOB@ROPLOP� QL�260<@.=2;A.2;<60� .061� ��%��� .;1�
1<0<@.52E.2;<60� .061� ����� 
�TEF@E�CLOJ�QEBFO�LTK�BF@LP>KLFAP�
QE>Q� LCQBK� LMMLPB� QELPB� COLJ� LJBD>���� 'LO� BU>JMIB
� LJBD>���
BF@LP>KLFA� OBI>UBP� ?ILLA� SBPPBIP� >KA� ILTBOP� ?ILLA� MOBPPROB
�
TEBOB>P� >K� LJBD>��� BF@LP>KLFA� @LKPQOF@QP� QEB� SBPPBIP� >KA�
FK@OB>PBP� ?ILLA� MOBPPROB�� "� ?>I>K@B� ?BQTBBK� QEB� �
� QEBOBCLOB
�
MOLJLQBP�KLOJ>I�?ILLA�MOBPPROB��
��

��
 )/0& 7„,3/.



 <:HE8� <:HE8������� �����FF8AG<4?�94GGL�46<7F�@HFG�58�B5G4<A87�9EB@�9BB7���K68??8AG�FBHE68F�

B9�B@8:4
��4A7�B@8:4
��8FF8AG<4?�94GGL�46<7F�4E8�[F;	�\4KF887�B<?	�;8@C	�

J4?AHGF	�4A7�?849L�I8:8G45?8F��X�FF8AG<4?� 4GGL��6<7FY�5L��??<FBA��4?45E8F8�<F�

?<68AF87 ����1���
 ��

+KLTFKD� CLLAP� QE>Q� >OB� >� DLLA� PLRO@B� LC� LJBD>��� >KA� LJBD>���
C>QQV� >@FAP� @>K� BK>?IB� RP� QL� FK@LOMLO>QB� QEBPB� CLLAP� FKQL� A>FIV�
FKQ>HB�� /JBD>��� >KA� LJBD>��� C>QQV� >@FAP� >OB� ?LQE� >� QVMB� LC�
RKP>QRO>QBA�C>Q�>KA�>OB�CLRKA�FK�CLLAP�PR@E�>P� •PE
�€>UPBBA�LFI
�
EBJM
�T>IKRQP
�>KA�IB>CV�SBDBQ>?IBP��4>?IB�����PELTP�CLLA�PLRO@BP�
LC� LJBD>��� >KA� LJBD>��� C>QQV� >@FAP�� „K� QEB� 5KFQBA� 3Q>QBP� >KA�
$>K>A>
�AB•@FBK@FBP�LC�LJBD>���>KA�LJBD>���>OB�>IJLPQ�RKHKLTK�
FK�LQEBOTFPB�EB>IQEV�>ARIQP��
��

)./92� �	
 	� �<<1� (<B?02@� <3� $:24.��� .;1� $:24.��� �.AAF�
�061@��

$)"04&2 �� -"$2/.542„&.43 ���

https://pressbooks.oer.hawaii.edu/humannutrition/chapter/nonessential-and-essential-fatty-acids/
https://creativecommons.org/licenses/by/4.0/


�.AAF�
.061� �<<1�@<B?02�

/JBD>��� .RQP�>KA�PBBAP�	B�D�
�@>PEBTP
�

T>IKRQP
�PRK€LTBO�PBBAP
�

0LRIQOV�C>Q�

6BDBQ>?IB�LFIP�	B�D�
�@LOK
�P>‚LTBO
�

PBP>JB
�PLV?B>K
�PRK€LTBO
�

/JBD>���

.RQP�>KA�PBBAP�	B�D�
�@EF>�PBBAP
�

€>UPBBAP
�T>IKRQP
�PLV?B>KP
�

6BDBQ>?IB�LFIP�	B�D�
�@>KLI>
�

€>UPBBA
�PLV?B>K
�T>IKRQ
�TEB>Q�

DBOJ
�

'FPE�>KA�PB>CLLA�

�62A.?F�(<B?02@�<3�!6=61@�

"II�CLLAP�@LKQ>FK�>�@LJ?FK>QFLK�LC�P>QRO>QBA�>KA�RKP>QRO>QBA�C>QP��
3LJB�CLLAP�@LKQ>FK�EFDEBO�O>QFLP�LC�P>QRO>QBA�LO�RKP>QRO>QBA�C>QP
�
>P� PELTK� FK� 'FDROB� ������ "KFJ>I�?>PBA� C>QP� DBKBO>IIV� @LKQ>FK� QEB�
JLPQ� P>QRO>QBA� C>Q�� )LTBSBO
� PLJB� LFIP
� PR@E� >P� @L@LKRQ� LFI� >KA�
M>IJ�LFI
�>OB�MOFJ>OFIV�J>AB�LC�P>QRO>QBA�C>Q��/QEBO�SBDBQ>?IB�LFIP�
>KA�•PE�LFIP�>OB�OF@E�FK�MLIVRKP>QRO>QBA�C>QQV�>@FAP��3LJB�SBDBQ>?IB�
LFIP�>OB�>IPL�OF@E�FK�JLKLRKP>QRO>QBA�C>QQV�>@FAP��'FDROB������PELTP�
ELT�AFBQ>OV�C>QP�@LKQ>FK�>�JFUQROB�LC�P>QRO>QBA
�JLKLRKP>QRO>QBA
�
>KA�MLIVRKP>QRO>QBA�C>QQV�>@FAP��

(.AB?.A21� 3.A@� >OB� CLRKA� FK� >KFJ>I� MOLAR@QP� 	B�D�
� ?RQQBO
�
@EBBPB
� JB>QP
� >KA� PLJB� MI>KQ� LFIP� 	B�D�
� @L@LKRQ� LFI
� M>IJ� LFI
��

��� )/0& 7„,3/.



„K@OB>PBA� FKQ>HB� LC� P>QRO>QBA� C>QP� FP� >PPL@F>QBA� TFQE� FK@OB>PBA�
?ILLA�IBSBIP�LC�@ELIBPQBOLI�>KA�?ILLA�@ILQQFKD
�TEF@E�@>K�FK@OB>PB�
QEB�OFPH�CLO�EB>OQ�AFPB>PB��4EB�53�%FBQ>OV�(RFABIFKBP�PRDDBPQ�>FJFKD�
CLO� IBPP� QE>K� ���� LC� A>FIV� BKBODV� FKQ>HB� COLJ� P>QRO>QBA� C>QP��
7EBOB>P�QO>KP�C>QP�J>V�?B�FJMIF@>QBA�FK�@EOLKF@�AFPB>PB�PR@E�>P�
EB>OQ�AFPB>PB
�RKP>QRO>QBA�C>QP�PBBJ�QL�LƒBO�EB>IQE�?BKB•QP�� 'LO�
QEFP�OB>PLK
�AFBQ>OV�OB@LJJBKA>QFLKP�PRDDBPQ�OBMI>@FKD�PLRO@BP�LC�
P>QRO>QBA� C>QP� >KA� QO>KP� C>QP� TFQE� CLLAP� OF@E� FK� RKP>QRO>QBA� C>QP��
5KP>QRO>QBA�C>QP�>OB�CLRKA�FK�PB>CLLA
�KRQP
�PBBAP
�>KA�SBDBQ>?IB�
LFIP��

 

$)"04&2 �� -"$2/.542„&.43 ���



 <:HE8� <:HE8����
���
 �����<8G4EL�94GF�6BAG4<A�4�@<KGHE8�B9�F4GHE4G87	�@BABHAF4GHE4G87	�

4A7�CB?LHAF4GHE4G87�94GGL�46<7F�� BB7F�4E8�B9G8A�64G8:BE<M87�5L�G;8�

CE87B@<A4AG�GLC8�B9�94GGL�46<7F�G;8L�6BAG4<A	�8I8A�G;BH:;�9BB7F�6BAG4<A�4??���

GLC8F��X 4GGL��6<7��B@CBF<G<BAY�5L��<8G4EL�!H<78?<A8F�9BE��@8E<64AF�<F�<A�

G;8 CH5?<6�7B@4<A�����B6BAHG	�C4?@�>8EA8?	�4A7�C4?@�B<?�4E8�64??87�B<?F�

5864HF8�G;8L�6B@8�9EB@�C?4AGF��"BJ8I8E	�G;8L�4E8�FB?<7�BE�F8@<
FB?<7�4G�EBB@�

G8@C8E4GHE8�7H8�GB�G;8<E�;<:;�6BAG8AG�B9�F;BEG
6;4<A�F4GHE4G87�94GGL�46<7F��

-;8L�4E8�6BAF<78E87�FB?<7�94GF�9BE�AHGE<G<BA4?�CHECBF8F��

���,;BEG8A<A:�@4L�58�@478�9EB@�C4EG<4??L�;L7EB:8A4G87�I8:8G45?8�B<?	�J;<6;�

6BAG4<AF�GE4AF�94GGL�46<7F��

��� )/0& 7„,3/.

https://openoregon.pressbooks.pub/nutritionscience2e/chapter/5c-fatty-acid-types-food-sources/
https://wiki.creativecommons.org/Public_domain


�642@A6<;�.;1��/@<?=A6<;�<3�!6=61@�

,FMFA�AFDBPQFLK�?BDFKP�FK�QEB�JLRQE
�TFQE�PLJB�E>OA�C>QP�JBIQFKD�
>P�QEBV�OB>@E�?LAV�QBJMBO>QROB��7EBK�C>Q�@LKQ>FKFKD�CLLA�OB>@EBP�
QEB�PQLJ>@E
�QEB�PQOLKD�JRP@IB�@LKQO>@QFLKP�LC�QEB�PQLJ>@E�MOLMBI�
QEB� M>OQF>IIV� AFDBPQBA� CLLA� ?>@H� >KA� CLOQE�� 4EB� @EROKFKD� LC� QEB�
PQLJ>@E�DOFKAP�QEB�PLIFA�MFB@BP�FKQL�•KBO�M>OQF@IBP�>KA�AFPMBOPBP�
C>Q� FKQL� PJ>IIBO� AOLMIBQP�� 4EBPB� >@QFLKP� EBIM� BUMLPB� QEB� C>Q� CLO�
>QQ>@H�?V�QEB�D>PQOF@�BKWVJB�96=.@2��

-LPQ�C>Q�AFDBPQFLK�Q>HBP�MI>@B�FK�QEB�PJ>II�FKQBPQFKB�� � 7EBK�C>Q�
BKQBOP� QEB� PJ>II� FKQBPQFKB
� FQ� QOFDDBOP� QEB� OBIB>PB� LC� ?FIB� ?V� QEB�
D>II?I>AABO�� #FIB� >@QP� >P� >K�2:B9@6N2?� QE>Q� C>@FIFQ>QBP� QEB� JFUFKD�
LC� C>Q� JLIB@RIBP� FK� QEB� PROOLRKAFKD� T>QBOV� €RFAP�� #FIB� FP� KLQ� >�
AFDBPQFSB�BKWVJB
�?RQ�FQ�FP�BPPBKQF>I�FK�MOBM>OFKD�C>Q�CLO�AFDBPQFLK�?V�
QEB�IFM>PB�BKWVJBP�COLJ�QEB�M>K@OB>P�>KA�PJ>II�FKQBPQFKB���

4EB�J>GLO�C>Q�AFDBPQFKD�BKWVJBP�>OB�M>K@OB>QF@�IFM>PB�>KA�PLJB�
FKQBPQFK>I� IFM>PBP�� 4EBPB�BKWVJBP�OBJLSB�B>@E�QOFDIV@BOFABuP� C>QQV�
>@FAP�� 4EBPB� C>QQV� >@FAP� >KA� QEB� OBJ>FKFKD� CO>DJBKQP� LC� QEB�
QOFDIV@BOFAB� >OB� >?PLO?BA� ?V� QEB� FKQBPQFK>I� @BIIP� AFOB@QIV� FKQL� QEB�
?ILLAPQOB>J
�TEBOB�QEBV�>OB�M>@H>DBA�>KA�QO>KPMLOQBA�QL�QFPPRBP�
FK�QEB�?LAV�TEBOB�QEBV�>OB�KBBABA�� �5KABOPQ>KAFKD�ELT�IFMFAP�>OB�
AFDBPQBA�>KA�RPBA�FK�QEB�?LAV�EBIMP�RP
�FK�QROK
�QL�RKABOPQ>KA�QEB�
OLIB�IFMFAP�MI>V�FK�KRQOFBKQ�>?PLOMQFLK
�BKBODV�RQFIFW>QFLK
�>KA�EB>IQE�
@LKAFQFLKP��

$)"04&2 �� -"$2/.542„&.43 ���



02/4&„.�

 <:HE8������ <:HE8������ ��4E5B;L7E4G8F�CEBI<78�8A8E:L�9BE�G;8�5B7L��%8:H@8F	�FH6;�4F�

�9EB@�?89G��6;<6>C84F	�?8AG<?F	�4A7�584AF	�4E8�4�E<6;�FBHE68�B9�64E5B;L7E4G8F��

X�;<6>C84F	�%8AG<?F	�4A7�&4E5?8��84AFY�5L�&<:?8�,8<>LG8�<F�?<68AF87�����1
,��

��
 ��

0OLQBFK� MBOCLOJP� J>KV� SFQ>I� CRK@QFLKP� FK� QEB� ?LAV�� 0OLQBFKP� >OB�
J>AB� RM� LC�.:6;<� .061@ 
� >KA� B>@E� MOLQBFK� @LKQ>FKP� >� AFƒBOBKQ�
@LJ?FK>QFLK�LC�>JFKL�>@FAP��„Q�FP�FJMLOQ>KQ�QL�RKABOPQ>KA�QEB�HBV�
OLIB�MOLQBFK�MI>VP�FK�BPPBKQF>I�CRK@QFLKP�LC�QEB�?LAV
�?>I>K@FKD�QEB�
>?PLOMQFLK� LC� @>O?LEVAO>QBP� >KA� MOLJLQFKD� P>QFBQV�� 'LO� EB>IQEV�
>ARIQP
� ���� D� LC� MOLQBFK� MBO� HFILDO>J� LC� ?LAV� TBFDEQ� FP�
OB@LJJBKABA���

�:6;<��061@�

&>@E�>JFKL�>@FA�E>P�>�AFPQFK@QFSB�PFAB�@E>FK�>QQ>@EBA�QL�QEB�@BKQBO�
@>O?LK�LC�QEB�JLIB@RIB��4EFP�PFAB�@E>FK�DFSBP�B>@E�>JFKL�>@FA�FQP�
FABKQFQV�>KA�@EBJF@>I�K>QROB��4EBOB�>OB����>JFKL�>@FAP
�B>@E�TFQE�
>�AFƒBOBKQ�PFAB�@E>FK
�>KA�QEBPB�J>HB�RM�JLPQ�LC�QEB�MOLQBFKP�LC�
IFSFKD�QFPPRBP�� "�QVMF@>I�MOLQBFK�FP�J>AB�RM�LC� ����LO�JLOB�>JFKL�
>@FAP
�>KA�QEB�PMB@F•@�PBNRBK@B�LC�>JFKL�>@FAP�>OB�RKFNRB�QL�B>@E�

��� )/0& 7„,3/.

https://www.flickr.com/photos/69668444@N03
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse


MOLQBFK��%BMBKAFKD�LK�QEB�KRJ?BO�>KA�PBNRBK@B�LC�>JFKL�>@FAP
�
QEB� OBPRIQFKD� MOLQBFK� TFII� CLIA� FKQL� >� PMB@F•@� PE>MB�� 4EFP� PE>MB�
ABQBOJFKBP�QEB�MOLQBFKuP�CRK@QFLK�	B�D�
�JRP@IB�LO�BKWVJB
��
��

 <:HE8������� <:HE8������� �46;�4@<AB�46<7�6BAF<FGF�B9�4�68AGE4?�64E5BA�4GB@�6BAA86G87�GB�4�

F<78�6;4<A	�4�;L7EB:8A	�4�A<GEB:8A
6BAG4<A<A:�4@<AB�:EBHC	�4A7�4�64E5BKL?<6�

46<7�:EBHCU;8A68�G;8�A4@8�X4@<AB�46<7�Y�X�@<AB��6<7�,GEH6GHE8Y�5L��??<FBA�

�4?45E8F8�<F�?<68AF87�����1���
 ��

"JFKL�>@FAP�>OB�@I>PPF•BA�>P�BPPBKQF>I�LO�KLKBPPBKQF>I�� 4EB�?LAV�
@>K�MOLAR@B�JLOB�QE>K�E>IC�LC�QEB����>JFKL�>@FAP�CLO�FQPBIC�	DFSBK�
FQ�E>P�>II�QEB�M>OQP�KBBABA

�>KA�QEBPB�>OB�HKLTK�>P�;<;2@@2;A6.9�
.:6;<� .061@ �� 4EBOB� >OB� �� >JFKL� >@FAP� QE>Q� QEB� ?LAV� @>KKLQ�
J>KRC>@QROB
�LO�QE>Q�FQ�J>KRC>@QROBP�QLL�PILTIV�QL�JBBQ�FQP�KBBAP��
4EBPB�>OB�HKLTK�>P�2@@2;A6.9�.:6;<�.061@�>KA�JRPQ�?B�L?Q>FKBA�
COLJ�CLLA��
�
� �3LJBQFJBP�AROFKD�FKC>K@V
�DOLTQE
�>KA�FK�AFPB>PBA�
PQ>QBP
� QEB� ?LAV� @>KKLQ� PVKQEBPFWB� BKLRDE� LC� PLJB� LC� QEB�
KLKBPPBKQF>I� >JFKL� >@FAP� >KA� JLOB� LC� QEBJ� >OB� OBNRFOBA� FK� QEB�
AFBQ��4EBPB�QVMBP�LC�>JFKL�>@FAP�>OB�@>IIBA�0<;16A6<;.99F�2@@2;A6.9�

$)"04&2 �� -"$2/.542„&.43 ���

https://pressbooks.oer.hawaii.edu/humannutrition/chapter/defining-protein/
https://creativecommons.org/licenses/by/4.0/


.:6;<� .061@ �� &PPBKQF>I� >KA� KLKBPPBKQF>I� >JFKL� >@FAP� >OB�
PRJJ>OFWBA�FK�4>?IB�������

)./92��	� 	��@@2;A6.9�.;1�#<;2@@2;A6.9��:6;<� �061@��

�@@2;A6.9� #<;2@@2;A6.9�

)FPQFAFKB�

„PLIBR@FKB�

,BR@FKB�

,VPFKB�

-BQEFLKFKB�

0EBKVI>I>KFKB�

4EOBLKFKB�

4OVMQLME>K�

6>IFKB�

"I>KFKB�

"ODFKFKB��

"PM>O>DFKB�

"PM>OQF@�>@FA�

$VPQBFKB��

(IRQ>JF@�>@FA�

(IRQ>JFKB�

(IV@FKB��

0OLIFKB��

3BOFKB�

4VOLPFKB��

��4EFP�>JFKL�>@FA�FP�6BA7<G<BA4??L�8FF8AG<4?��„Q�

JRPQ�?B�L?Q>FKBA�FK�QEB�AFBQ�FK�@BOQ>FK�

PFQR>QFLKP�TEBK�JLOB�>OB�KBBABA�QE>K�QEB�

?LAV�@>K�PVKQEBPFWB��

'<92�<3�%?<A26;�6;�A52��<1F�

"JFKL�>@FAP�JRPQ�?B�@LKQFKRLRPIV�>S>FI>?IB�QL�?RFIA�QEB�MOLQBFKP�LC�
KBT�QFPPRB��0OLQBFKP�OBDRI>QB�DBKB�BUMOBPPFLK��PBOSB�>P�BKWVJBP
�

��� )/0& 7„,3/.



ELOJLKBP
� >KA� >KQF?LAFBP�� QO>KPMLOQ� PR?PQ>K@BP� QEOLRDELRQ� QEB�
?LAV��J>FKQ>FK�€RFA�>KA�BIB@QOLIVQB�?>I>K@B�>KA�>@FA�?>PB�?>I>K@B��
MOLSFAB�PQOR@QROB�FK�QBKALKP
�IFD>JBKQP
�>KA�P@>OP��>KA�MI>V�>�SFQ>I�
OLIB�FK�TLRKA�EB>IFKD�>KA�QFPPRB�OBDBKBO>QFLK��
��

/KB�LC�QEB�JLPQ�FJMLOQ>KQ�CRK@QFLKP�LC�MOLQBFK�FP�>P�>K�2;GF:2 ��
&KWVJBP� >OB� MOLQBFKP� QE>Q� @>Q>IVWB� >� PMB@F•@� @EBJF@>I� OB>@QFLK��
4ELRP>KAP� LC� BKWVJBP� >OB� CLRKA� FKPFAB� >� PFKDIB� @BII
� >KA� B>@E�
C>@FIFQ>QBP�>�PMB@F•@�@EBJF@>I�OB>@QFLK��
��

 <:HE8������ <:HE8������ ��??�5B7<?L�9HA6G<BAF	�<A6?H7<A:�G;8�5E84>7BJA�B9�AHGE<8AGF�<A�G;8�

FGB@46;�4A7�F@4??�<AG8FG<A8	�G;8�GE4AF9BE@4G<BA�B9�AHGE<8AGF�<AGB�@B?86H?8F�4�

68??�64A�HF8	�4A7�5H<?7<A:�4??�@46EB@B?86H?8F��<A6?H7<A:�CEBG8<A�<GF8?9��<AIB?I8�

8AML@8F��X�AML@8F�+B?8�<A��4E5B;L7E4G8��<:8FG<BAY�5L��??<FBA��4?45E8F8�<F�

?<68AF87�����1���
 ��

4EB� ?LAVuP�5<?:<;2@ � >OB� JBPPBKDBO� JLIB@RIBP
� >KA� J>KV� LC�
QEBJ� @LJMOFPB� >JFKL� >@FAP�� ->KV� DI>KAP� FK� QEB� ERJ>K� ?LAV�
MOLAR@B� ELOJLKBP�� "JLKD� QEBPB� >OB� QEB� BKAL@OFKB� DI>KAP
� >KA�
TEBK� QEB� BKAL@OFKB� DI>KAP� >OB� PQFJRI>QBA
� QEBV� OBIB>PB� >�
ELOJLKB�� 4EB� ELOJLKB� FP� QEBK� QO>KPMLOQBA� FK� QEB� ?ILLA� QL� FQP�
Q>ODBQ�@BII
�TEBOB�FQ�@LJJRKF@>QBP�>�JBPP>DB�QL�FKFQF>QB�>�PMB@F•@�
OB>@QFLK� LO� @BIIRI>O� MOL@BPP�� 'LO� BU>JMIB
� FK� OBPMLKPB� QL� B>QFKD�
>� JB>I
� ?ILLA� DIR@LPB� IBSBIP� ?BDFK� QL� FK@OB>PB�� „K� OBPMLKPB� QL�

$)"04&2 �� -"$2/.542„&.43 ���

https://pressbooks.bccampus.ca/nutr1100/chapter/proteins-functions-in-the-body/
https://creativecommons.org/licenses/by/4.0/


FK@OB>PBA�?ILLA�DIR@LPB�IBSBIP
�QEB�M>K@OB>P�OBIB>PBP�QEB�ELOJLKB�
FKPRIFK��4EB�MOBPBK@B�LC�FKPRIFK�PFDK>IP�QEB�@BIIP�QL�Q>HB�RM�DIR@LPB�
>KA�RPB�FQ�CLO�BKBODV�LO�PQLOB�FQ�CLO�RPB�I>QBO���

0OLQBFK�FP�>IPL�BPPBKQF>I�FK�J>FKQ>FKFKD�QEB�MOLMBO�M)�?>I>K@B�LC�
QEB�?ILLA��4EB�?LAV�E>P�PBSBO>I�JB@E>KFPJP�QE>Q�ELIA�QEB�?ILLA�
M)� TFQEFK� KLOJ>I� O>KDB�� /KB� LC� QEBPB� JB@E>KFPJP� FKSLISBP�
@FO@RI>QFKD�.9/B:6; 
�>�PIFDEQIV�>@FAF@�MOLQBFK�QE>Q�>@QP�>P�>�?RƒBO�
>D>FKPQ�>?ORMQ�@E>KDBP�FK�QEB�@LK@BKQO>QFLK�LC�MLPFQFSBIV�@E>ODBA�
JLIB@RIBP�	B�D�
�MOLQBFKP
�@>I@FRJ
�MLQ>PPFRJ
�J>DKBPFRJ
���

"I?RJFK�>KA�>KLQEBO�FJMLOQ>KQ�MOLQBFK
�52:<49</6; 
�>IPL�MI>V�
SFQ>I� OLIBP� FK� JLIB@RI>O� QO>KPMLOQ�� "I?RJFK� @EBJF@>IIV� ?FKAP� QL�
ELOJLKBP
� C>QQV� >@FAP
� PLJB� SFQ>JFKP
� BPPBKQF>I� JFKBO>IP
� >KA�
AORDP
�>KA�QO>KPMLOQP�QEBJ�QEOLRDELRQ�QEB�@FO@RI>QLOV�PVPQBJ��2BA�
?ILLA�@BIIP
�LC�TEF@E�EBJLDIL?FK�FP�>�M>OQ
�?FKA�LUVDBK�FK�QEB�IRKDP�
>KA�QO>KPMLOQ�LUVDBK�QL�>II�QFPPRBP�FK�QEB�?LAV���

 <:HE8������ <:HE8������ �+87�5?BB7�68??F	�J;<6;�6BAG4<A�G;8�CEBG8<A�;8@B:?B5<A	�64EEL�

BKL:8A�9EB@�G;8�?HA:F�GB�G<FFH8F�G;EBH:;BHG�G;8�5B7L�5L�5<A7<A:�BKL:8A�GB�G;8�

;8@B:?B5<A�@B?86H?8�J<G;<A�G;8�E87�5?BB7�68??��X+87��?BB7��8??FY�5L�,6<-86;�

-E8A7�<F�<A�G;8�CH5?<6�7B@4<A��

��
 )/0& 7„,3/.

https://www.flickr.com/photos/scitechtrend/25471648487/
https://www.flickr.com/photos/152704524@N03
https://www.flickr.com/photos/152704524@N03
https://creativecommons.org/publicdomain/mark/1.0/?ref=openverse


�62A.?F�(<B?02@�<3�%?<A26;�

4EB� MOLQBFK� CLLA� DOLRM� @LKPFPQP� LC� CLLAP� J>AB� COLJ� JB>Q
�
PB>CLLA
� MLRIQOV
� BDDP
� PLV
� AOV� ?B>KP
� MB>P
� >KA� PBBAP�� 0OLQBFK�
PLRO@BP�AFƒBO�FK�QEBFO�>AAFQFLK>I�@LJMLKBKQP��0OLQBFK�OF@E�>KFJ>I�
?>PBA�CLLAP�@LJJLKIV�E>SB�EFDE�>JLRKQP�LC�#�SFQ>JFKP
�SFQ>JFK�&
�
FOLK
�J>DKBPFRJ
�>KA�WFK@��3LJB�>KFJ>I�?>PBA�MOLQBFK�OF@E�CLLAP�
E>SB�>K�FK@OB>PBA�>JLRKQ�LC�P>QRO>QBA�C>Q�>KA�@ELIBPQBOLI��

0I>KQ�?>PBA� MOLQBFK�OF@E� CLLAP� MOLSFAB� •?BO
� @LKQ>FK� IBPP�
P>QRO>QBA� C>Q
� >KA� >OB� JLOB� BKSFOLKJBKQ>IIV� PRPQ>FK>?IB� FK�
@LJM>OFPLK� TFQE� >KFJ>I�?>PBA� MOLQBFKP�� 0I>KQ�?>PBA� MOLQBFK�OF@E�
CLLAP�FK@IRAB�?B>KP
�MB>P
�IBKQFIP
�KRQP
�PBBAP
�PLV
�>KA�CLOQF•BA�PLV�
?BSBO>DBP�� � 4>?IB� ���� IFPQP� QEB� MOLQBFK� @LKQBKQ� FK� PLJB� @LJJLK�
CLLAP��

)./92��	� 	�%?<A26;�6;��<::<;��<<1@ ��

$)"04&2 �� -"$2/.542„&.43 ���



�;6:.9� @<B?02� �?.:@�<3� =?<A26;�=2?
@A.;1.?1� @2?C6;4�

&DD�TEFQB� ��D�MBO���I>ODB�TEFQB�

7ELIB�BDD� ��D�MBO���I>ODB�BDD�

$EBAA>O�@EBBPB���D�LW�	���D
�

-FIH
����C>Q� ��D�MBO���@RM�	��€�LW
�

9LDROQ� ���D�MBO���LW�

(OBBH�VLDROQ� ���D�MBO���LW�

$LQQ>DB�@EBBPB����D�MBO�^�@RM�

)>J?RODBO� ���D�MBO���LW�

$EF@HBK� ���D�MBO���LW�

4RK>� ���D�MBO���LW�@>K�

%9.;A�@<B?02� �?.:@�<3� =?<A26;�=2?
@A.;1.?1� @2?C6;4�

"IJLKAP
�AOFBA� ��D�MBO���LW�

"IJLKA�JFIH� ��D�MBO�@RM�	��€�LW
�

3LV�JFIH� ��D�MBO�@RM�	��€�LW
�

0B>KRQ�?RQQBO���D�MBO���Q?PM�

��� )/0& 7„,3/.



)RJJRP� ��D�MBO�^�@RM�

2BCOFBA�?B>KP���D�MBO�^�@RM�

,BKQFI�PLRM� ���D�MBO������LW�

4LCR
�BUQO>�•OJ����D�MBO�����LW�

&KOF@EBA�TEB>Q�

?OB>A�
��D�MBO�PIF@B�	���D
�

7ELIB�DO>FK�

?OB>A�
��D�MBO�PIF@B�	���D
�

(O>MB�.RQP�

@BOB>I�
��D�MBO�^�@RM�

�55E8I<4G<BAF��:���:E4@��BM���BHA68��G5FC���

G45?8FCBBA��\ �BM���\H<7�BHA68��

$)"04&2 �� -"$2/.542„&.43 ���



 <:HE8������ <:HE8������ �_A�:8A8E4?	�C?4AG�CEBG8<AF�

4E8�B9�?BJ8E�DH4?<GL�G;4A�4A<@4?�

CEBG8<AF�5864HF8�G;8L�HFH4??L�7BAWG�

CEBI<78�4??�G;8�8FF8AG<4?�4@<AB�46<7F�<A�

��FBHE68��X�B@C?8G8�4A7�_A6B@C?8G8�

)EBG8<A�,BHE68FY�5L�,@4FGEBA4E7B�<F�

?<68AF87�����1
,����
 ��

%?<A26;�&B.96AF�

4EBOB� >OB� �� C>@QLOP� QE>Q�
FK€RBK@B� MOLQBFK� NR>IFQV�� QEB�
MOLQBFKuP� AFDBPQF?FIFQV� >KA� FQP�
>JFKL�>@FA�@LJMLPFQFLK�� )FDE�
NR>IFQV� MOLQBFKP� MOLSFAB�
BKLRDE� LC� >II� QEB� BPPBKQF>I�
>JFKL�>@FAP�KBBABA�QL�PRMMLOQ�
QEB�?LAVuP�TLOH�� „K�QEB�5KFQBA�
3Q>QBP� >KA� LQEBO� @LRKQOFBP�
TEBOB� KRQOFQFLRP� CLLAP� >OB�
>?RKA>KQ
� JLPQ� MBLMIB� B>Q�
MOLQBFK� FK� I>ODB� BKLRDE�
NR>KQFQFBP� QE>Q� QEBV� OB@BFSB� >II�
QEB� >JFKL� >@FAP� QEBV� KBBA�� „K�
@LRKQOFBP�TEBOB�CLLA�FP�P@>O@B�
>KA� MBLMIB� B>Q� LKIV� J>ODFK>I�
>JLRKQP�LC�MOLQBFK�OF@E�CLLAP
�
QEB� NR>IFQV� LC� QEB� MOLQBFK�
?B@LJBP�@OFQF@>I���

0OLQBFK�@>K�?B�CLRKA�FK�?LQE�MI>KQ��>KA�>KFJ>I�?>PBA�CLLAP��„K�
DBKBO>I
� MI>KQ� MOLQBFKP� >OB� LC� ILTBO� NR>IFQV� QE>K� >KFJ>I� MOLQBFKP�
?B@>RPB�QEBV�RPR>IIV�ALKuQ�MOLSFAB�>II�QEB�BPPBKQF>I�>JFKL�>@FAP�FK���
PLRO@B��'LO�QEFP�OB>PLK
�MOLQBFK�TFQE�AFƒBOBKQ�?RQ�@LJMIBJBKQ>OV�
>JFKL� >@FAP� @>K� ?B� @LJ?FKBA� QL� MOLSFAB� >II� QEB� BPPBKQF>I� >JFKL�
>@FAP� KBBABA� QL� PRMMLOQ� EB>IQE�� „Q� FP� KLQ� KB@BPP>OV� QL� ?>I>K@B�
>JFKL� >@FAP� >Q� B>@E� JB>I� FC� MOLQBFK� FKQ>HB� FP� S>OFBA� >KA� BKBODV�
FKQ>HB� FP� PR•@FBKQ�� � 4>?IB� ���� IFPQP� PLRO@BP� LC� @LJMIBJBKQ>OV�
MOLQBFKP��

)./92��	� 	��<:=92:2;A.?F�%?<A26;�(<B?02@ ��

��� )/0& 7„,3/.

https://commons.wikimedia.org/wiki/File:Protein-rich_Foods.jpg
https://commons.wikimedia.org/wiki/File:Protein-rich_Foods.jpg
https://commons.wikimedia.org/wiki/File:Protein-rich_Foods.jpg
https://creativecommons.org/licenses/by-sa/4.0/deed.en


�<<1�
!.086;4
. :6;<
. 061@�

�<:=92:2;A.?F
3<<1�

�<:=92:2;A.?F
: 2;B�

,BDRJBP�
-BQEFLKFKB
�

QOVMQLME>K�

(O>FKP
�KRQP
�>KA�

PBBAP�

)RJJRP�>KA�

TELIB�TEB>Q�MFQ>�

(O>FKP�

,VPFKB
�

FPLIBR@FKB
�

QEOBLKFKB�

,BDRJBP�
$LOK?OB>A�>KA�

HFAKBV�?B>K�@EFIF�

.RQP�

>KA�

PBBAP�

,VPFKB
�

FPLIBR@FKB�
,BDRJBP�

3QFO�COFBA�QLCR�

TFQE�@>PEBTP�

�642@A6<;�.;1��/@<?=A6<;�<3�%?<A26;�

0OLQBFKP� FK� CLLAP� AL� KLQ� AFOB@QIV� ?B@LJB� MOLQBFKP� FK� QEB� ?LAV��
„KPQB>A
�AFBQ>OV�MOLQBFK�MOLSFABP�>JFKL�>@FAP�COLJ�TEF@E�QEB�?LAV�
J>KRC>@QROBP�FQP�LTK�MOLQBFKP��

0OLQBFK�AFDBPQFLK�?BDFKP�FK�QEB�PQLJ>@E
�TEBOB�EVAOL@EILOF@�>@FA�
RK@LFIP�MOLQBFK�PQO>KAP�PL�AFDBPQFSB�BKWVJBP�@>K�>QQ>@H�QEB�MBMQFAB�
?LKAP��%2=@6;
�>�D>PQOF@�BKWVJB�QE>Q�5F1?<9FG2@�MOLQBFK
�@IB>SBP�
MOLQBFKP� FKQL� PJ>II� MLIVMBMQFABP� >KA� >JFKL� >@FAP�� 7EBK�
MLIVMBMQFABP�QEBK�BKQBO�QEB�PJ>II�FKQBPQFKB
�PBSBO>I�M>K@OB>QF@�>KA�
FKQBPQFK>I�=?<A2.@2@� EVAOLIVWB� QEBJ� CROQEBO� FKQL� PELOQ� MBMQFAB�
@E>FKP� >KA� >JFKL� >@FAP�� 4EBK
�=2=A61.@2� BKWVJBP� PMIFQ� JLPQ� LC�
QEB�AFMBMQFABP�>KA�QOFMBMQFABP�FKQL�PFKDIB�>JFKL�>@FAP��4EBPB�PFKDIB�
>JFKL�>@FAP�>OB�QEBK�>?PLO?BA�?V�QEB�FKQBPQFK>I�@BIIP
�TEBOB�QEBV�
@>K�?B�RPBA�CLO�BKBODV�LO�QL�PVKQEBPFWB�KBBABA�@LJMLRKAP���

$)"04&2 �� -"$2/.542„&.43 ���



 <:HE8������ <:HE8������ �-;<F�7<4:E4@�F;BJF�G;8�FC86<[6�C4G;�G;4G�CEBG8<AF�G4>8�7BJA�G;8�

:4FGEB<AG8FG<A4?�GE46G�4A7�<AGB�G;8�6<E6H?4GBEL�FLFG8@��X�<:8FG<BA�4A7�

�5FBECG<BA�B9�)EBG8<AY�5L��??<FBA��4?45E8F8�<F�?<68AF87�����1���
 ��

+BV�4>HB>T>VP�

x� $>O?LEVAO>QBP
�MOLQBFK
�>KA�C>Q�>OB�BKBODV�VFBIAFKD�

KRQOFBKQP�QE>Q�MOLSFAB�QEB�?LAV�J>QBOF>IP�KBBABA�CLO�

DOLTQE
�J>FKQBK>K@B
�>KA�OBM>FO�LC�?LAV�QFPPRBP��

x� 4EB�>JLRKQ�LC�BKBODV�	LO�@>ILOFBP
�>�CLLA�MOLSFABP�

ABMBKAP�LK�QEB�>JLRKQ�LC�@>O?LEVAO>QBP
�MOLQBFK
�>KA�C>Q�

FQ�@LKQ>FKP��

x� $>O?LEVAO>QBuP�J>GLO�CRK@QFLK�FP�QL�MOLSFAB�BKBODV�CLO�

QEB�?LAV��

��� )/0& 7„,3/.

https://pressbooks.oer.hawaii.edu/humannutrition/chapter/protein-digestion-and-absorption/
https://pressbooks.oer.hawaii.edu/humannutrition/chapter/protein-digestion-and-absorption/
https://creativecommons.org/licenses/by/4.0/


x� 3FJMIB�@>O?LEVAO>QBP�MOLSFAB�QEB�?LAV�TFQE�>�NRF@H�

BKBODV�PLRO@B
�TEBOB>P�@LJMIBU�@>O?LEVAO>QBP�MOLSFAB�

>AAFQFLK>I�•?BO�>KA�?ILLA�PRD>O�@LKQOLI
�>KA�Q>HB�ILKDBO�QL�

JBQ>?LIFWB��

x� 'LLAP�OF@E�FK�@>O?LEVAO>QBP�FK@IRAB�CORFQP
�SBDBQ>?IBP
�

DO>FKP
�IBDRJBP
�>KA�JFIH��.RQP�>KA�PBBAP�@LKQ>FK�SBOV�

IFQQIB�@>O?LEVAO>QBP
�>KA�BDDP
�@EBBPB
�>KA�COBPE�JB>Q�

@LKQ>FK�SFOQR>IIV�KL�@>O?LEVAO>QBP��

x� ,FMFAP�MOLSFAB�JLPQ�LC�QEB�BKBODV�KBBABA�QL�MBOCLOJ�QEB�

?LAVuP�TLOH�>KA�>OB�QEB�MOFJ>OV�PQLO>DB�CLOJ�CLO�QEB�

BKBODV�COLJ�CLLA��

x� 3>QRO>QBA�>KA�QO>KP�C>QQV�>@FAP�DBKBO>IIV�FK@OB>PB�QEB�OFPH�

CLO�EB>OQ�AFPB>PB
�TEBOB>P�RKP>QRO>QBA�C>QQV�>@FAP�>OB�

EB>IQE�MOLJLQFKD��

x� &PPBKQF>I�C>QQV�>@FAP�JRPQ�?B�L?Q>FKBA�COLJ�CLLA�>KA�C>II�

FKQL���@>QBDLOFBP��LJBD>���>KA�LJBD>����/JBD>���>KA�

LJBD>���C>QQV�>@FAP�>OB�?BKB•@F>I�CLO�EB>IQE
�BPMB@F>IIV�

EB>OQ�EB>IQE��

x� 0OLQBFKP�>OB�J>AB�RM�LC�>JFKL�>@FAP
�>KA�B>@E�MOLQBFK�

@LKQ>FKP�>�AFƒBOBKQ�@LJ?FK>QFLK�LC�>JFKL�>@FAP��

x� 0OLQBFK�@>K�?B�CLRKA�FK�?LQE�MI>KQ��>KA�>KFJ>I�?>PBA�

CLLAP��#>I>K@FKD�>JFKL�>@FAP�>Q�B>@E�JB>I�FP�RKKB@BPP>OV�FC�

MOLQBFK�FKQ>HB�FP�S>OFBA�>KA�BKBODV�FKQ>HB�FP�PR•@FBKQ��

2&'&2&.$&3�

��� 3FWBO�'3
�7EFQKBV�&.��'HGE<G<BA��BA68CGF�4A7��BAGEBI8EF<8F��
$BKD>DB�,B>OKFKD��������

��� 4FQ@EBK>I�"
�)>O>�3
�$>>@?>V�."
�BQ�>I��"H@4A�'HGE<G<BA��

$)"04&2 �� -"$2/.542„&.43 ���



�
�
��7<G<BA�� 5KFSBOPFQV�LC�)>T>FuF�>Q�-mKL>�'LLA�3@FBK@B�
>KA�)RJ>K�.RQOFQFLK�0OLDO>J��/&2�$LJJLKP��������
"@@BPPBA�"MOFI��
�������
EQQMP���MOBPP?LLHP�LBO�E>T>FF�BAR�ERJ>KKRQOFQFLK���

��� 2LICBP�32
�0FKK>�+
�7EFQKBV�&��.A78EFG4A7<A:�'BE@4?�4A7�
�?<A<64?�'HGE<G<BA��$BKD>DB�,B>OKFKD��������

��� (>I�.*
�'LOA�",
�%>EI�7*��'>@QP�>?LRQ�@>O?LEVAO>QB��
0R?IF@>QFLK�KL��'3).������'3�����*RIV���
�������"@@BPPBA�
"MOFI���
������� EQQMP���BAFP�FC>P�R€�BAR�MR?IF@>QFLK�'3����

��� 7E>Q�>OB�MOLQBFKP�>KA�TE>Q�FP�QEBFO�CRK@QFLK�FK�QEB�?LAV �
&ROLMB>K�'LLA�„KCLOJ>QFLK�$LRK@FI��%B@BJ?BO���
�������
"@@BPPBA�->V���
������� EQQMP���TTT�BR•@�LOD�BK�TE>QP�
FK�CLLA�>OQF@IB�TE>Q�>OB�MOLQBFKP�>KA�TE>Q�FP�QEBFO�
CRK@QFLK�FK�QEB�?LAV��

��� $>II>E>K�"
�,BLK>OA�)
�0LTBII�4�� 'HGE<G<BA��,6<8A68�4A7�
�I8EL74L��CC?<64G<BA��/MBK�/OBDLK�&AR@>QFLK>I�2BPLRO@BP��
/&2�$LJJLKP��������"@@BPPBA�"RDRPQ���
�������
EQQMP���LMBKLOBDLK�MOBPP?LLHP�MR?�KRQOFQFLKP@FBK@B�B��

��� )/0& 7„,3/.

https://pressbooks.oer.hawaii.edu/humannutrition2/
https://edis.ifas.ufl.edu/publication/FS243
https://www.eufic.org/en/whats-in-food/article/what-are-proteins-and-what-is-their-function-in-the-body
https://www.eufic.org/en/whats-in-food/article/what-are-proteins-and-what-is-their-function-in-the-body
https://www.eufic.org/en/whats-in-food/article/what-are-proteins-and-what-is-their-function-in-the-body
https://openoregon.pressbooks.pub/nutritionscience2e/


Chapter 5: Micronutrients 

�L� &4EL�&4E<4A	���'	�+�'	�  �'�	� �,)�'���4;4E��4>;F;<	�&,�
,GH78AG�6BAGE<5HGBE���@8�)EB<8GG< 

„.42/%5$4„/.�

"60?<;BA?62;A@�FK@IRAB�C6A.:6;@
�:6;2?.9@ 
�>KA�A?.02�292:2;A@�
QE>Q� >OB� OBNRFOBA� FK� PJ>II� >JLRKQP� CLO� KLOJ>I� DOLTQE� >KA�
ABSBILMJBKQ� >KA� QL� PRMMLOQ� PBSBO>I� ?LAFIV� CRK@QFLKP��
-F@OLKRQOFBKQP� MBOCLOJ� >� O>KDB� LC� CRK@QFLKP
� PR@E� >P� PRMMLOQFKD�
QEB� PVKQEBPFP� LC� BKWVJBP
� ELOJLKBP
� >KA� LQEBO� ?FLILDF@>I�
@LJMLRKAP�KBBABA�CLO�DOLTQE�>KA�LMQFJ>I�CRK@QFLK
�FK@IRAFKD�QEB�
JBQ>?LIFPJ�LC�QEB�J>@OLKRQOFBKQP�AFP@RPPBA�FK�@E>MQBO����

-F@OLKRQOFBKQ�12N062;062@� @>RPB� SFPF?IB� >KA� A>KDBOLRP� EB>IQE�
@LKAFQFLKP�� 4EBV� >IPL� @>K� @LKQOF?RQB� QL� IBPP� @IFKF@>IIV� KLQ>?IB�
OBAR@QFLKP� FK� BKBODV� IBSBI
� JBKQ>I� >@RFQV
� >KA� LSBO>II� CRK@QFLK>I�
@>M>@FQV
�>P�TBII�>P�>K�FK@OB>PBA�OFPH�CLO�LQEBO�AFPB>PBP�>KA�EB>IQE�
@LKAFQFLKP�� %B•@FBK@FBP� >OB� DBKBO>IIV� MOBSBKQ>?IB� QEOLRDE� QEB�
@LKPRJMQFLK� LC� >� S>OFBQV� LC� CLLAP
� >IQELRDE� @BOQ>FK� MLMRI>QFLKP�
	B�D�
� MOBDK>KQ� LO� I>@Q>QFKD� FKAFSFAR>IP
� BIABOIV� >ARIQP
� VLRKD�
@EFIAOBK
� FKAFSFAR>IP� TFQE� CLLA� FKPB@ROFQV
� JFDEQ� E>SB� AF•@RIQV�
@LOOB@QFKD�AB•@FBK@FBP�TFQE�CLLA�>ILKB��

$RIFK>OV� JBAF@FKB� PBBHP� QL� MOBSBKQ� LO� >AAOBPP� JF@OLKRQOFBKQ�
AB•@FBK@FBP�QEOLRDE�KRQOFQFLK�BAR@>QFLK
�FK@IRAFKD�FK@OB>PFKD�LKBuP�
HKLTIBADB�LC�QEB�KRQOFBKQP�FK�S>OFLRP�CLLAP
�CLLA�CLOQF•@>QFLK
�>KA�

$)"04&2 �� -„$2/.542„&.43 ���

���



PRMMIBJBKQ>QFLK
� >KA� QEB� ABSBILMJBKQ� LC� @RIFK>OV� PHFIIP� QE>Q�
PRMMLOQ�QEB�MOBM>O>QFLK�LC�AFSBOPB�CLLAP��

-„$2/.542„&.43�

-F@OLKRQOFBKQPsFK@IRAFKD� SFQ>JFKP
� JFKBO>IP
� >KA� QO>@B�
BIBJBKQPs>OB� FKLOD>KF@� @LJMLRKAP� BPPBKQF>I� CLO� EB>IQE� >KA�
TBIIKBPP��4EB�?LAV�FP�RK>?IB�QL�PVKQEBPFP�LO�PQLOB�J>KV�LC�QEBPB�
JF@OLKRQOFBKQP
� PL� QL� JBBQ� QEB� ?LAVuP� A>FIV� KBBAP
� QEBPB�
@LJMLRKAP� JRPQ� ?B� L?Q>FKBA� COLJ� LKBuP� AFBQ� 	QEOLRDE�
@LKPRJMQFLK� LC� CLLA� >KA�LO� AFBQ>OV� PRMMIBJBKQP
� >KA�LO�
PMB@F>IFWBA�KRQOFQFLK�PRMMLOQ�	BKQBO>I�LO�M>OBKQBO>I�KRQOFQFLK
��

7BII�MI>KKBA�AFBQP�@>K�BKPROB�QE>Q�EB>IQEV�FKAFSFAR>IP�@LKPRJB�
>ABNR>QB�>JLRKQP�LC�JF@OLKRQOFBKQP��6>OFLRP�B>QFKD�MI>KP
�PR@E�>P�
QEB�-BAFQBOO>KB>K�LO�QEB�%FBQ>OV�"MMOL>@EBP�QL�3QLM�)VMBOQBKPFLK�
	%"3)
�AFBQP
�>OB�>PPL@F>QBA�TFQE�MOBSBKQFKD�LO�J>K>DFKD�S>OFLRP�
EB>IQE�@LKAFQFLKP
�FK@IRAFKD�@>OAFLS>P@RI>O�AFPB>PB
�EVMBOQBKPFLK
�
QVMB� �� AF>?BQBP
� >KA� @BOQ>FK� @>K@BOP�� 'ORFQP
� SBDBQ>?IBP
� TELIB�
DO>FKP
� KRQP
� >KA� PBBAP� CLOJ� QEB� CLRKA>QFLK� LC� QEBPB� B>QFKD�
M>QQBOKP��

4EBPB�S>OFLRP�CLLAP�MOLSFAB�JF@OLKRQOFBKQP�QE>Q�MI>V�>�HBV�OLIB�
FK� EB>IQE� >KA� TBIIKBPP�� 4EB� MOFK@FMIBP� LC� @RIFK>OV� JBAF@FKB� >OB�
DOLRKABA�FK�QEB�J>KQO>�vTEBOB�EB>IQE�JBBQP�CLLAP�w�-F@OLKRQOFBKQ�
>S>FI>?FIFQV� >KA
� RIQFJ>QBIV
� QEBFO� RPB� ?V� QEB� ?LAV� >OB� FK€RBK@BA�
?V� J>KV� C>@QLOP
� FK@IRAFKD� TEBOB� CLLA� FP� DOLTK� >KA� ELT� FQ� FP�
QO>KPMLOQBA
� MOL@BPPBA
� >KA� MOBM>OBA�� #RQ� FQ� >IPL� FP� >ƒB@QBA� ?V�
LKBuP�JBAF@>I�EFPQLOV�>KA�@ROOBKQ�EB>IQE�PQ>QRP��

0OBSFLRP�@E>MQBOP�E>SB�OBSFBTBA�CLLA�MOBM>O>QFLK�>KA�@LLHFKD�
JBQELAP�QE>Q�MOLJLQB�QEB�MOBM>O>QFLK�LC�EFDE�NR>IFQV�TELIB�CLLAP�
>KA� JB>IP�� 'ROQEBOJLOB
� TBII�MI>KKBA� AFBQP� @>K� BKPROB� QE>Q�
EB>IQEV�FKAFSFAR>IP�@LKPRJB�>ABNR>QB�>JLRKQP�LC�JF@OLKRQOFBKQP��
4EFP�@E>MQBO�TFII�OBSFBT�QEB�HBV�CRK@QFLKP�>KA�OB@LJJBKABA�FKQ>HB�
IBSBIP� LC� JF@OLKRQOFBKQP
� C>@QLOP� QE>Q� FK€RBK@B� JF@OLKRQOFBKQ�
>S>FI>?FIFQV� >KA� QE>Q� J>V� MOLJLQB� AB•@FBK@V
� CLLA� PLRO@BP
� >KA�

��
 )/0& 7„,3/.



?FLJ>OHBOP� CLO� >PPBPPFKD� PQ>QRP� >KA� KBBA� CLO� MLPPF?IB�
PRMMIBJBKQ>QFLK�� "IPL� ABP@OF?BA� >OB� QEB� RPB� LC� MLMRI>O� AFBQP� ?V�
@LKPRJBOP�>KA�QEBFO�FJM>@Q�LK�JF@OLKRQOFBKQ�MOLSFPFLK��

5KABOPQ>KAFKD�QEB�OBI>QFLKPEFM�?BQTBBK�CLLA�>KA�JF@OLKRQOFBKQ�
MOLSFPFLK�FP�>K�BPPBKQF>I�@LJMLKBKQ�QE>Q�>IFDKP�TFQE�QEB�>MMIF@>QFLK�
LC�@RIFK>OV�JBAF@FKB�MOFK@FMIBP�QL�MOLJLQB�AFPB>PB�MOBSBKQFLK�>KA�
J>K>DBJBKQ�QEOLRDE�QEB�@LKPRJMQFLK�>KA�BKGLVJBKQ�LC�EB>IQEV
�
Q>PQV�CLLA��

"60?<;BA?62;A�#221@�

4EB��62A.?F�'232?2;02�R;A.82@���'R@� s@OB>QBA�?V�QEB�'LLA�>KA�
.RQOFQFLK� #L>OA� LC� QEB� .>QFLK>I� "@>ABJFBP� LC� 3@FBK@BP
�
&KDFKBBOFKD
� >KA� -BAF@FKB� >KA� MOLJLQBA� FK� BPQ>?IFPEBA�
DRFABIFKBPsE>SB�PBQ�OBCBOBK@B�JF@OLKRQOFBKQ�FKQ>HB�S>IRBP�CLO�>II�
DBKBO>IIV�EB>IQEV�"JBOF@>KP�� �4EBPB�S>IRBP�>OB�?>PBA�LK�>DB�>KA�
PBU�� 'LO� TLJBK
� S>IRBP� S>OV� ?>PBA� LK� MOBDK>K@V� >KA� I>@Q>QFLK��
)LTBSBO
� FKAFSFAR>I� KBBAP� J>V� ?B� ILTBO� LO� EFDEBO� QE>K� QEBPB�
OBCBOBK@B�S>IRBP�?>PBA�LK�EB>IQE�PQ>QRP��QEBOBCLOB
�FQ�FP�FJMLOQ>KQ�
QL�>PPBPP�LKBuP�EB>IQE�PQ>QRP�?BCLOB�ABQBOJFKFKD�FKQBOSBKQFLKP��

4EBPB� PQ>KA>OAP� >OB� RPBA� FK� QEB� ABPFDK� LC� CLLA� I>?BIP
� CLO�
>PPBPPFKD�>K�FKAFSFAR>IuP�>ABNR>@V�LC�KRQOFBKQ�AFBQ>OV�FKQ>HB
�>KA�
CLO� MI>KKFKD� AFBQP�� +KLTFKD� TE>Q� QEB� A>FIV� FKQ>HB� DL>IP� >OB� FP�
BPPBKQF>I� QL� HKLT� TEBQEBO� AFBQ>OV� FKQ>HB� FP� PR•@FBKQ� >KA� FC�
PRMMIBJBKQ>QFLK� FP� KBBABA� QL� JBBQ� KRQOFBKQ� KBBAP� QL� MOLJLQB�
LMQFJ>I�EB>IQE�>KA�TBIIKBPP��

4EB�%2„P�MOLSFAB�>�PBQ�LC�OB@LJJBKABA�S>IRBP�RPBA�QL�>PPBPP�
>ABNR>@V� LC� KRQOFBKQ� FKQ>HB���� � „K@IRABA� FK� QEFP� PBQ� LC� DRFABIFKBP�
>OB��

x� �12>B.A2�R;A.82���R��

x� �@A6:.A21��C2?.42�'2>B6?2:2;A����'��

x� '20<::2;121��62A.?F��99<D.;02��'����

$)"04&2 �� -„$2/.542„&.43 ���



x� )<92?./92�*==2?�R;A.82�!2C29��*!��

"� AFDFQ>I� A>FIV� @>I@RI>QLO� FP� >S>FI>?IB� QL� >PPFPQ� EB>IQE�@>OB�
MOLCBPPFLK>IP�FK�BS>IR>QFKD�QEB�>ABNR>@V�LC�FKQ>HB�� �4EFP�FP�RPBCRI�
QL�MOLSFAB�OB@LJJBKA>QFLKP�CLO�>@EFBSFKD�LMQFJ>I� JF@OLKRQOFBKQ�
PQ>QRP��

��� )/0& 7„,3/.

https://www.nal.usda.gov/human-nutrition-and-food-safety/dri-calculator


 <:HE8������ <:HE8������  BB7�?458?�8K4@C?8�J<G;�

C8E68AG��4<?L�/4?H8F�;<:;?<:;G87��

X'HGE<G<BA� 46GF�%458?��)8E68AG��4<?L�

/4?H8F��KC?4<A87Y�<F�4I4<?45?8�BA�G;8�

.,� BB7�4A7��EH:��7@<A<FGE4G<BA�

J85C4:8� -;8�%BJF�4A7�"<:;F�B9�

)8E68AG��4<?L�/4?H8�BA�G;8�'HGE<G<BA�

 46GF�%458?���

4EB� 2%"� S>IRBP� OB€B@Q� QEB�
IBSBI�LC�>�PMB@F•@�KRQOFBKQ�QE>Q�
���� LC� >� DBKBO>IIV� EB>IQEV�
MLMRI>QFLK� KBBAP�� � 4EFP� FP�
?B@>RPB� 2%"P� >OB� PBQ� ��
PQ>KA>OA� ABSF>QFLKP� >?LSB� QEB�
&"2�S>IRBP
�TEF@E�BPQ>?IFPEBP�>�
J>ODFK�LC�P>CBQV�CLO�FKQ>HB��

'LLA� I>?BIP� @>K� MOLSFAB�
S>IR>?IB� FKCLOJ>QFLK� QL� EBIM�
@LKPRJBOP� ABQBOJFKB� TE>Q�
JF@OLKRQOFBKQP�	>KA�ELT�JR@E�
LC� QEBJ
� >OB� FK� >� MOLAR@Q��
)LTBSBO
� CLLA� I>?BIP� @>K� ?B�
@LKCRPFKD�?B@>RPB�QEBV�RPB�QEB�
�.69F�+.9B2���+� �LO�MBO@BKQ�%6�
	�%6
� FKPQB>A� LC� QEB� %2„P���

"IQELRDE� QEB� %6� FP� PFJFI>O� QL�
QEB� %2„P
� QEB� %6� FP� KLQ�
AFƒBOBKQF>QBA� ?V� >DB� >KA� PBU
�
IFHB�QEB�2%"P��%>FIV�6>IRBP�E>SB�
?BBK� BPQ>?IFPEBA� ?V� QEB� 53�
'LLA� >KA� %ORD� "AJFKFPQO>QFLK�
	'%"

� >KA� ?BCLOB� ����
� QEBOB�
T>P� LKIV� �� %6� CLO� B>@E� LC� QEB�
JF@OLKRQOFBKQP���

'LO�BU>JMIB
�QEB��%6�I>?BIP�
CLO� FOLK� FP� ��� JFIIFDO>JP� 	JD
��
)LTBSBO
� QEB� 2%"� CLO� >ARIQ�
JBK� FP� �� JD� MBO� A>V�� CLO�
TLJBK
����JD�MBO�A>V�OB€B@QP�
QEB�2%"�CLO�MOBJBKLM>RP>I�TLJBK
�>KA�QEB�2%"�AB@OB>PBP�QL� ��
JD�MBO�A>V�CLO�MLPQJBKLM>RP>I�TLJBK��4EFP�AFƒBOBK@B�FK�S>IRBP�

$)"04&2 �� -„$2/.542„&.43 ���

https://www.fda.gov/food/nutrition-facts-label/lows-and-highs-percent-daily-value-nutrition-facts-label?utm_source=twitter&utm_medium=social&utm_campaign=nflrefresh21
https://www.fda.gov/food/nutrition-facts-label/lows-and-highs-percent-daily-value-nutrition-facts-label?utm_source=twitter&utm_medium=social&utm_campaign=nflrefresh21
https://www.fda.gov/food/nutrition-facts-label/lows-and-highs-percent-daily-value-nutrition-facts-label?utm_source=twitter&utm_medium=social&utm_campaign=nflrefresh21


@>K�?B�@LKCRPFKD�CLO�@LKPRJBOP�TEBK�QOVFKD�QL�ABQBOJFKB�TEF@E�
CLLAP�TFII�EBIM�JBBQ�QEBFO�KRQOFQFLK>I�KBBAP��

,>?BIP� >OB� >IPL� LKIV� OBNRFOBA� QL� OB€B@Q� QEB� %6P� CLO� @>I@FRJ
�
SFQ>JFK�%
�MLQ>PPFRJ
�>KA�FOLK�� �4EB�LQEBO�JF@OLKRQOFBKQP�>OB�KLQ�
OBNRFOBA� QL� ?B� IFPQBA
� ?RQ� QEBV� @>K� ?B
� >Q� QEB� AFP@OBQFLK� LC� QEB�
J>KRC>@QROBO��

4EB� %6P� OB€B@Q� QEB� MBO@BKQ>DB� LC� >� KRQOFBKQ� >� MOLAR@Q� TFII�
MOLSFAB�>P�FQ�OBI>QBP�QL�QEB�vEFDEBPQw�2%"�?>PBA�LK�>DB�>KA�PBU�	PBB�
'FDROB����
�� 'LO�BU>JMIB
�OBI>QBA�QL�FOLK
�QEB��%6�IFPQBA�LK�>�CLLA�
I>?BI�@LOOBI>QBP�TFQE�QEB�2%"�CLO�MOBJBKLM>RP>I�TLJBK�	���JD

�
TEF@E�FP�QEB�EFDEBPQ�LC�QEB�S>OFLRP�2%"P�CLO�>DB�>KA�PBU��

6„4"-„.3�

6FQ>JFKP� @>K� ?B� L?Q>FKBA� COLJ� >� S>OFBQV� LC� AFƒBOBKQ� CLLAP� >KA�
>OB� @I>PPF•BA� >P� BFQEBO� T>QBO� PLIR?IB� LO� C>Q� PLIR?IB�� 6>OFLRP�
JB@E>KFPJP� FK� QEB� PJ>II� FKQBPQFKB� >OB� OBPMLKPF?IB� CLO� QEB�
>?PLOMQFLK� LC� SFQ>JFKP�� "� J>GLO� AFƒBOBK@B� ?BQTBBK� QEB� �� QVMBP�
LC� SFQ>JFKP� FP� QE>Q�3.A�@<9B/92� C6A.:6;@� >OB� >?PLO?BA� TFQE� C>Q��
4EB�CLIILTFKD� AFP@RPPFLK�ABP@OF?BP�QEB�OLIB�B>@E�SFQ>JFK�MI>VP�FK�
MOLJLQFKD� EB>IQE� >KA� TBIIKBPP
� FK� >AAFQFLK� QL� OBSFBTFKD��
OB@LJJBKABA� FKQ>HB� IBSBIP
� CLLA� PLRO@BP
� OB@LJJBKABA�
?FLJ>OHBOP� CLO� >PPBPPFKD� PQ>QRP
� PFDKP� LC� AB•@FBK@FBP
� >KA�
MLMRI>QFLKP�>Q�OFPH��

,.A2?�(<9B/92�+6A.:6;@�

4EBOB� >OB� ��D.A2?�@<9B/92� C6A.:6;@�� 4EBV
� FK� >AAFQFLK� QL� LQEBO�
SFQ>JFKP
� MI>V� >� OLIB� FK� JBQ>?LIFPJ
� MOFJ>OFIV� >P� @LC>@QLOP� LO�
@LBKWVJBP�KB@BPP>OV�FK�QEB�CLOJ>QFLK�>KA�PQLO>DB�LC�BKBODV�	PBB�
4>?IB� ���
�� "IQELRDE�LKIV�KBBABA�FK�PJ>II�NR>KQFQFBP�?V�QEB�?LAV
�
T>QBO�PLIR?IB� SFQ>JFKP� @>KKLQ� ?B� PVKQEBPFWBA� LO� PQLOBA� ?V� QEB�
?LAV��4ERP
�QEBV�>OB�OBNRFOBA�A>FIV�QL�JBBQ�LKBuP�KBBAP��FK�PLJB�

��� )/0& 7„,3/.



@>PBP
� AB•@FBK@FBP� QE>Q� FK@OB>PB� OFPH� CLO� FIIKBPP� >KA� AB>QE� @>K�
ABSBILM�SBOV�NRF@HIV��

)./92��	� 	�,.A2?�(<9B/92�+6A.:6;��B;0A6<;@ �����

$)"04&2 �� -„$2/.542„&.43 ���



�� C6A.:6;@  

4EF>JFKB�	#� 
� 2BNRFOBA�FK�BKBODV�

QO>KPCLOJ>QFLK
�PVKQEBPFP�LC�

MBKQLPBP�>KA�OBAR@BA�

KF@LQFK>JFAB�>ABKFKB�

AFKR@IBLQFAB�MELPME>QB�

	."%0)

�>KA�KBOSB�@LKAR@QFLK��

0I>VP�>�J>GLO�OLIB�FK�

@>O?LEVAO>QB�JBQ>?LIFPJ�>KA�

PBOSBP�>P�>�

J>DKBPFRJ�@LLOAFK>QBA�

@LBKWVJB�CLO�LUFA>QFSB�

AB@>O?LUVI>QFLK�LC�o�HBQL>@FAP�

	B�D�
�MVORS>QB
��%B•@FBK@FBP�@>K�

>OFPB�TFQE�>I@LELI�>?RPB
�

AFROBQF@�RPB
�>KA�

J>I>?PLOMQFLK��

4
>
?
I
B�
�
�
��
F
I
I
R
P
Q
O
>
Q
B
P�
Q
E
B�
A
>
F
I
V�
O
B
@
L
J
J
B

��� )/0& 7„,3/.



2F?L€>SFK�	#� 
� 0OFJ>OV�CRK@QFLK�FP�>P�>�

@LJMLKBKQ�LC�QEB�€>SFK�

JLKLKR@IBLQFAB�>KA�€>SFK�

>ABKFKB�AFKR@IBLQFAB�>P�>K�

BIB@QOLK�QO>KPMLOQ�FKQBOJBAF>OV�

CLO�LUFA>QFLK�OBAR@QFLK�

OB>@QFLKP��"IPL�E>P�>KQFLUFA>KQ�

MOLMBOQFBP��%B•@FBK@V�FP�O>OB��

K
A
>
Q
F
L
K
P�
C
L
O�
T
>
Q
B
O
�
P
L
I
R
?
I
B�
S
F
Q
>
J
F
K�
F
K
Q

$)"04&2 �� -„$2/.542„&.43 ���



.F>@FK�	#� 
� .F@LQFK>JFAB�MLOQFLK�LC�

KF@LQFK>JFAB�>ABKFKB�

AFKR@IBLQFAB�>KA�KF@LQFK>JFAB�

>ABKFKB�AFKR@IBLQFAB�

MELPME>QB�PBOSBP�>P�>�

EVAOLDBK�ALKLO�LO�>K�BIB@QOLK�

>@@BMQLO�CLO�JLOB�QE>K�����

BKWVJBP�FKSLISBA�FK�

FKQBOJBAF>OV�JBQ>?LIFPJ�LC�

>JFKL�>@FAP
�@>O?LEVAO>QBP
�

>KA�C>QQV�>@FAP��."%0)�FP�

OBNRFOBA�CLO�>@QFS>QFLK�LC�CLI>QB��

0BII>DO>�FP�QEB�AFPB>PB�@>RPBA�

?V�KF>@FK�AB•@FBK@V
�TEF@E�FP�

O>OB�FK�ABSBILMBA�K>QFLKP��

,LLH�CLO�QEB���%P��ABOJ>QFQFP
�

AF>OOEB>
�>KA�ABJBKQF>��

%B•@FBK@FBP�J>V�L@@RO�TFQE�

J>IKRQOFQFLK�>KA�

J>I>?PLOMQFLK��

>
H
B�
C
L
O�
>
A
R
I
Q
P�
?
>
P
B
A�
L
K�
P
B
U�
>
K
A�
5
,
P
��
2
F
@
E�
C

��� )/0& 7„,3/.



6FQ>JFK�#��
	��CLOJP��

MVOFALUFKB
�

MVOFALU>I
�>KA�

MVOFALU>JFKB
�

$LBKWVJB�CLOJP�M>OQF@FM>QB�FK�

JLOB�QE>K�����BKWVJ>QF@�

OB>@QFLKP��'>@FIFQ>QBP�

QO>KP>JFK>QFLK�>KA�

AB>JFK>QFLK��„JMLOQ>KQ�CLO�

@LDKFQFSB�ABSBILMJBKQ��"IPL�

>PPFPQP�TFQE�AB@OB>PFKD�

ELJL@VPQBFKB�IBSBIP��0VOFALUFKB�

FP�@LKSBOQBA�QL�QEB�>@QFSB�

@LBKWVJB�MVOFALU>I�MELPME>QB�

>KA�@LBKWVJB�MVOFALU>JFKB�QL�

MVOFALU>JFKB�MELPME>QB��

L
L
A�
P
L
R
O
@
B
P�
C
L
O�
B
>
@
E�
S
F
Q
>
J
F
K

�
F
K�
>
A
A
F
Q
F
L

$)"04&2 �� -„$2/.542„&.43 ���



6FQ>JFK�#��� .BBABA�CLO�QEB�@LKSBOPFLK�LC�

ELJL@VPQBFKB�QL�JBQEFLKFKB��

&IBS>QBA�ELJL@VPQBFKB�IBSBIP�

E>SB�?BBK�IFKHBA�TFQE�FK@OB>PBA�

OFPH�CLO�@>OAFLS>P@RI>O�AFPB>PB
�

@BOB?O>I�S>P@RI>O�>@@FABKQ
�

ABJBKQF>
�"IWEBFJBOuP�AFPB>PB
�

>KA�LPQBLMLOLPFP��7EBK�#�� �FP�

I>@HFKD
�CLI>QB�FP�vQO>MMBAw�FK�FQP�

FK>@QFSB�CLOJ��#�� �FP�>IPL�

KBBABA�CLO�BOVQEOL@VQB�

PVKQEBPFP��%B•@FBK@FBP�J>V�

L@@RO�TFQE�J>I>?PLOMQFLK
�

FK>ABNR>QB�FKQ>HB
�>KA�RPB�LC�

@BOQ>FK�JBAF@>QFLKP��

$A52?�C6A.:6;@ 

K�
Q
L�
O
B
@
L
J
J
B
K
A
B
A�
?
F
L
J
>
O
H
B
O
P�
C
L
O�
>
P
P
B
P
P
F

��
 )/0& 7„,3/.



'LIF@�>@FA� 0OFJ>OV�CRK@QFLK�FP�>P�>�

@LBKWVJB�FK�QEB�QO>KPCBO�LC�

PFKDIB�@>O?LK�CO>DJBKQP�COLJ���

@LJMLRKA�QL�>KLQEBO�CLO�

>JFKL�>@FA�JBQ>?LIFPJ�>KA�

KR@IBF@�>@FA�PVKQEBPFP��4EBOB�FP�

FK@OB>PBA�ABJ>KA�CLO�CLI>QB�

AROFKD�MOBDK>K@V
�ARB�QL�

FK@OB>PBA�ABJ>KA�CLO�%."�

PVKQEBPFP�CLO�BJ?OVLKF@�

ABSBILMJBKQ��

'LI>QB�AB•@FBK@V�@>RPBP�QEB�

JFPFK@LOMLO>QFLK�LC�RO>@FI�FK�

MI>@B�LC�QEVJFKB
�IB>AFKD�QL�

%."�CO>DFIFQV�>KA�PQO>KA�

?OB>H>DB�QE>Q�@>RPB�KBRO>I�

QR?B�ABCB@QP�	.4%P
�AROFKD�CBQ>I�

ABSBILMJBKQ��3FK@B�QEB�'%"�

J>KA>QBA�CLI>QB�CLOQF•@>QFLK�LC�

@BOB>I�>KA�DO>FK�MOLAR@QP�FK�

K
D�
J
F
@
O
L
K
R
Q
O
F
B
K
Q�
P
Q
>
Q
R
P

�
>
O
B�
>
I
P
L�
I
F
P
Q
B

$)"04&2 �� -„$2/.542„&.43 ���



����
�FK@FABK@B�LC�.4%P�E>P�

AB@IFKBA��

6FQ>JFK�$� "KQFLUFA>KQ��PVKQEBPFP�LC�

@LII>DBK
�@>OKFQFKB
�>KA�

KBROLQO>KPJFQQBOP��BKE>K@BP�

FKQBPQFK>I�>?PLOMQFLK�LC�

KLKEBJB�FOLK
�>KA�

FJJRKB�JBAF>QBA�>KA�

>KQF?>@QBOF>I�CRK@QFLKP�LC�TEFQB�

?ILLA�@BIIP��%B•@FBK@V�@>K�?B�

@>RPBA�?V�FK>ABNR>QB�FKQ>HB�

>KA�J>I>?PLOMQFLK��

A
��

)
.
/
9
2�
�
	


	�
,
.
A
2
?
�
(
<
9
B
/
9
2�
+
6
A
.
:
6
;�
'
2
0

��� )/0& 7„,3/.



0>KQLQEBKF@�

>@FA�	0"
�

"P�>�@LJMLKBKQ�LC�@LBKWVJB�"
�

0"�FP�FKSLISBA�FK�BKBODV�

MOLAR@QFLK�COLJ�C>Q
�

@>O?LEVAO>QBP
�>KA�HBQLDBKF@�

>JFKL�>@FAP��"IPL�OBNRFOBA�CLO�

QEB�PVKQEBPFP�LC�?FIB�P>IQP
�

@ELIBPQBOLI
�PQBOLFA�ELOJLKBP
�

>KA�C>QQV�>@FAP��%B•@FBK@V�FP�

O>OB��

#FLQFK� .B@BPP>OV�CLO�DBKBQF@�

BUMOBPPFLK�LC�JLOB�QE>K��
����

BKWVJBP��>IPL�KBBABA�>P�>�

@LC>@QLO�CLO�PBSBO>I�@>O?LUVI>PB�

BKWVJBP�OBNRFOBA�CLO�JBQ>?LIF@�

M>QET>VP
�PR@E�>P�

DIR@LKBLDBKBPFP�>KA�C>QQV�>@FA�

PVKQEBPFP��%B•@FBK@V�FP�O>OB�

?B@>RPB�?FLQFK�@>K�?B�

PVKQEBPFWBA�?V�@LILKF@�

JF@OL€LO>��

<::2;1.A6<;@ �����

$)"04&2 �� -„$2/.542„&.43 ���



,.A2?� @<9B/92
C6A.:6;�

'��
�R�
. 1B9A
: 2;�

'��
�R�
. 1B9A
D<:2;�

)<92?./92�
*==2?�
R;A.82�
!2C29�

'605� 3<<1
@<B?02@�

4EF>JFKB� ����JD�A� ����JD�A� .%� 0LOH
�

CLOQF•BA�

BKOF@EBA�

CLLAP
�

PRK€LTBO�

PBBAP
�TEB>Q�

DBOJ�

2F?L€>SFK� ����JD�A� ����JD�A� .%� 'LOQF•BA�

BKOF@EBA�

CLLAP
�A>FOV�

.F>@FK� ���JD�A� ���JD�A� ���JD�A� 0LRIQOV
�•PE
�

?BBC
�

CLOQF•BA�

BKOF@EBA�

CLLAP�

��� )/0& 7„,3/.



0VOFALUFKB�

	SFQ>JFK�#� 
�

����JD�A� ����JD�A� ����JD�A� 'LOQF•BA�

BKOF@EBA�

CLLAP
�

D>O?>KWL�

?B>KP
�

P>IJLK�

'LIF@�>@FA� ����

J@D�A�

����

J@D�A�

�
����

J@D�A�

3MFK>@E
�

CLOQF•BA�

CLLAP�PR@E�

>P�@BOB>IP�

>KA�M>PQ>P
�

IBKQFIP
�

IBDRJBP
�

>PM>O>DRP�

$)"04&2 �� -„$2/.542„&.43 ���



6FQ>JFK�#��� ����

J@D�A�

����

J@D�A�

.%� ,FSBO
�@I>JP
�

LVPQBOP
�

CLOQF•BA�

@BOB>IP
�

@LQQ>DB�

@EBBPB
�

>KFJ>I�

MOLAR@QP
�

CLOQF•BA�

SBD>K�CLLAP�

0>KQLQEBKF@�

>@FA�

��JD�A� ��JD�A� .%� #BBC�IFSBO
�

CLOQF•BA�

BKOF@EBA�

CLLAP
�

PEFQ>HB�

JRPEOLLJP
�

PRK€LTBO�

PBBAP�

#FLQFK� ���

J@D�A�

���

J@D�A�

.%� &DD�VLIHP
�

KRQP
�

IBDRJBP�

��� )/0& 7„,3/.



6FQ>JFK�$� ���JD�A�

3JLHB

OP������

JD�A�

���JD�A�

3JLHB

OP������

JD�A�

�
����

JD�A�

$FQORP
�

QLJ>QLBP
�

PQO>T?BOOFBP
�

MBMMBOP�

�55E8I<4G<BAF���_����78DH4G8�_AG4>8��7���74L��'����ABG�78G8E@<A87��@6:���@<6EB:E4@��@:���@<??<:E4@��+���

��+86B@@8A787��4<?L��??BJ4A68��

(FSBK� QEB� ?LAVuP� FK>?FIFQV� QL� PQLOB� QEB� T>QBO�PLIR?IB� SFQ>JFKP
�
AB•@FBK@FBP�@>K�ABSBILM�NRF@HIV�CLO�>�JVOF>A�LC�OB>PLKP��4>?IB�����
OB€B@QP�QEB�MLMRI>QFLKP�>Q�OFPH�CLO�AB•@FBK@FBP��

4EB� PJ>II� FKQBPQFKB� FP� OBPMLKPF?IB� CLO� QEB� AFDBPQFLK� >KA�
>?PLOMQFLK�LC�JLPQ�JF@OLKRQOFBKQP��4EBOBCLOB
�>KV�@LKAFQFLKP�QE>Q�
FJM>FO� QEBPB� CRK@QFLKP� LO� OBPB@QFLKP� LC� QEB� D>PQOLFKQBPQFK>I� QO>@Q�
@>K� IB>A� QL� QEB� ABSBILMJBKQ� LC� AB•@FBK@FBP�� $EOLKF@� PVPQBJ>QF@�
FK€>JJ>QFLK�>IPL�>ASBOPBIV�>ƒB@QP�JBQ>?LIFPJ�LC�PBSBO>I�T>QBO�
PLIR?IB�SFQ>JFKP
�FK@IRAFKD�MVOFALUFKB
�CLI>QB
�>KA�SFQ>JFK�#�� �� 
���

'ROQEBOJLOB
� MOBP@OF?BA� JBAF@>QFLKP
� AFPLOABOBA� B>QFKD� PQVIBP
�
>I@LELI� >?RPB
� >KA� EB>IQE� PQ>QRP� @>K� IB>A� QL� >IQBO>QFLKP� FK�
JF@OLKRQOFBKQ�PQ>QRP��

)./92� �	� 	� ,.A2?�(<9B/92� +6A.:6;� �96;60.9� '292C.;02�
(B::.?F �����

$)"04&2 �� -„$2/.542„&.43 ���



+6A.:6;� (64;@�.;1� @F:=A<:@� �<;16A6<;@�A5.A
6;0?2.@2�?6@8�

4EF>JFKB�

	# � 
�

/@RI>O�>?KLOJ>IFQFBP
�

KVPQ>DJRP
�D>FQ�>Q>UF>
�

>KA�JBKQ>I�PQ>QRP�

@E>KDBP�	7BOKF@HB�

BK@BME>ILM>QEV��TBQ�LO�

AOV�?BOF?BOF
�

#>OF>QOF@�PRODBOV
�

J>I>?PLOMQFSB�

AFPLOABOP
�

MOLQO>@QBA�

SLJFQFKD
�>I@LELI�

>?RPB
�

J>IKRQOFQFLK�TFQE�

LO�TFQELRQ�

EVMBO�JBQ>?LIFPJ
�

AFROBQF@P
�AF>IVPFP�

��� )/0& 7„,3/.



2F?L€>SFK�

	# � 
�

"KDRI>O�PQLJ>QFQFP
�

@EBFILPFP
�DILPPFQFP
�

MOBB@I>JMPF>�FK�

MOBDK>K@V�

->I>?PLOMQFSB�

AFPLOABOP
�>I@LELI�

>?RPB
�

J>IKRQOFQFLK
�

MOBDK>K@V
�SBD>KP�

.F>@FK�	#� 
� 4EF@HBKFKD�>KA�O>PE�LK�

PRK�BUMLPBA�PHFK
�

ABJBKQF>
�AF>OOEB>
�

C>QFDRB�

->I>?PLOMQFSB�

AFPLOABOP
�>I@LELI�

>?RPB
�

J>IKRQOFQFLK�

$)"04&2 �� -„$2/.542„&.43 ���



0VOFALUFKB�

	# � 
�

0BOFMEBO>I�KBROLM>QEV
�

EVMBOELJL�@VPQBFKBJF>
�

@LKCRPFLK
�ABOJ>QFQFP
�

DILPPFQFP
�JF@OL@VQF@�

>KBJF>�

->I>?PLOMQFSB�

AFPLOABOP
�>I@LELI�

>?RPB
�AF>IVPFP
�

B>QFKD�AFPLOABOP�

��
 )/0& 7„,3/.



'LIF@�>@FA�

	# � 
�

->@OL@VQF@�>KBJF>
�

@EBFILPFP
�$6%
�

ABJBKQF>
�

EVMBOELJL�@VPQBFKBJF>�

"I@LELI�>?RPB
�

J>I>?PLOMQFSB�

AFPLOABOP
�

MOBK>Q>I
�

MOBDK>K@V
�AF>IVPFP�

6FQ>JFK�#��� -BD>IL?I>PQF@�>KBJF>
�

ABMOBPPFLK
�DILPPFQFP
�

KBROLM>QEV
�@LKCRPFLK�

>KA�@LDKFQFSB�AB@IFKB
�

EVMBOELJL�@VPQBFKBJF>�

->I>?PLOMQFSB�

AFPLOABOP
�

FIBLPQLJV
�ILT�

D>PQOF@�)$I�LRQMRQ
�

SBD>KP
�

SBDBQ>OF>KP�

$)"04&2 �� -„$2/.542„&.43 ���



6FQ>JFK�$� 3@ROSV
�ABI>VBA�TLRKA�

EB>IFKD
�MBQB@EF>B
�

@LOHP@OBT�E>FOP
�

?IBBAFKD�DRJP��PMIFKQBO�

EBJLOOE>DBP�RKABO�QEB�

K>FIP�

->I>?PLOMQFSB�

AFPLOABOP
�

J>IKRQOFQFLK
�

AF>IVPFP�

0>KQLQEBKF@�

>@FA�	#� 
�

0BOFMEBO>I�KBROLM>QEV
�

C>QFDRB�

3BSBOBIV�

J>IKLROFPEBA�

#FLQFK� 4EFKKFKD�E>FO
�E>FO�ILPP
�

MBOFLOF•@F>I�PHFK�O>PE�

>KA�C>QFDRB�

3BSBOBIV�

J>IKLROFPEBA�

�55E8I<4G<BAF���/����64E7<BI4F6H?4E�7<F84F8��7���74L���'_���7EH:
AHGE<8AG�<AG8E46G<BA��"�?	�;L7EB:8A�

6;?BE<78��_&���<AGE4@HF6H?4E��_/���<AGE4I8ABHF��@:���@<??<:E4@��&:

@H?G<I<G4@<A�@<A8E4?��

"�@LJMOBEBKPFSB�KRQOFQFLK�>PPBPPJBKQsFK@IRAFKD�>K�BS>IR>QFLK�LC�
TBFDEQ� EFPQLOV
� ?FL@EBJF@>I� A>Q>
� M>PQ� >KA� @ROOBKQ� EB>IQE� PQ>QRP
�
JBAF@>QFLKP� MOBP@OF?BA
� >KA� RPB� LC� AFBQ>OV� PRMMIBJBKQP
� FK�
>AAFQFLK�QL�>�AFBQ�EFPQLOVs@>K�ABQBOJFKB�FC�FKAFSFAR>IP�E>SB�LO�>OB�
>Q�OFPH�CLO�ABSBILMFKD�JF@OLKRQOFBKQ�AB•@FBK@FBP��

„K� >AAFQFLK
� >� KRQOFQFLK�CL@RPBA� MEVPF@>I� BU>J� PELRIA� ?B�

��� )/0& 7„,3/.



@LJMIBQBA� QL� L?PBOSB� CLO� PFDKP� LC� >KV� JF@OLKRQOFBKQ� AB•@FBK@FBP�
QE>Q�J>V�?B�MOBPBKQ��.F>@FK
�OF?L€>SFK
�M>KQLQEBKF@�>@FA
�>KA�?FLQFK�
AB•@FBK@FBP�>OB�O>OB�FK�QEB�5KFQBA�3Q>QBP
�>IQELRDE�TEBK�QEBV�AL�
L@@RO
�AB•@FBK@FBP�LC�PBSBO>I�LQEBO�JF@OLKRQOFBKQP�>IPL�QBKA�QL�?B�
MOBPBKQ��4EFP�@>K�?B�PBBK�TFQE�@BOQ>FK�JBAF@>QFLKP
�J>I>?PLOMQFLK
�
>KA�>I@LELI�>?RPB��

4EBO>MBRQF@�ALPBP�LC�QEB�T>QBO�PLIR?IB�SFQ>JFKP�>OB�LCQBK�RPBA�
CLO�QOB>QFKD�@BOQ>FK�JBAF@>I�@LKAFQFLKP�� 'LO�BU>JMIB
�OF?L€>SFK�FK�
EFDE�ALPBP�E>P�?BBK�RPBA�QL�QOB>Q�JFDO>FKBP
�>KA�QEBO>MBRQF@�ALPBP�
LC�KF>@FK�>OB�LCQBK�RPBA�QL�QOB>Q�AVPIFMFABJF>�?V�FK@OB>PFKD�EFDE�
ABKPFQV�IFMLMOLQBFK�@ELIBPQBOLI�>KA�OBAR@FKD�QOFDIV@BOFABP�>KA�ILT�
ABKPFQV�IFMLMOLQBFK�@ELIBPQBOLI�IBSBIP�	4>?IB����
��
��

�.A�(<9B/92�+6A.:6;@�

4EB� C>Q�PLIR?IB� SFQ>JFKP� FK@IRAB� SFQ>JFKP� "
� %
� &
� >KA� +�� &>@E�
SFQ>JFK�E>P�RKFNRB�@E>O>@QBOFPQF@P�QE>Q�@LKQOF?RQB�QL�LSBO>II�EB>IQE�
>KA� TBIIKBPP�� '>Q�PLIR?IB� SFQ>JFKP� E>SB� @LJMIBU� >?PLOMQFLK�
?B@>RPB� C>Q� JRPQ� ?B� MOBPBKQ� FK� QEB� D>PQOLFKQBPQFK>I� QO>@Q� >Q� QEB�
P>JB�QFJB�>P�QEB�SFQ>JFK�CLO�>?PLOMQFLK��4EB�C>Q�PLIR?IB�SFQ>JFKP�
>OB�KB@BPP>OV�CLO�FJJRKB�CRK@QFLK
�?LKB�EB>IQE
�SFPFLK
�>KA�?ILLA�
@ILQQFKD� 	PBB�4>?IB� ���
�� „K�@LKQO>PQ�QL�T>QBO�PLIR?IB�SFQ>JFKP
�C>Q�
PLIR?IB�SFQ>JFKP�@>K�?B�PQLOBA�?V�QEB�?LAV
�PL�AB•@FBK@FBP�@>K�Q>HB�
JLKQEP�QL�?B@LJB�KLQF@B>?IB��

)./92� �	� 	� (B::.?F� <3� A52� �.A�(<9B/92� +6A.:6;@� �<?:� .;1�
�B;0A6<; ������

$)"04&2 �� -„$2/.542„&.43 ���



+6A.:6;� �B;0A6<;�@��

+6A.:6;����

PR?DOLRM�LC�

OBQFKLIP������LC�

SFQ>JFK�"�FP�

>?PLO?BA�����FK�

@>OLQFKLFAP��KBBA�

C>Q�CLO�>?PLOMQFLK�

LC�>II�C>Q�PLIR?IB�

SFQ>JFKP�

6FPFLK
�>KQFLUFA>KQ
�TLRKA�

EB>IFKD�

��� )/0& 7„,3/.



+6A.:6;��� 	>@QFSB�

CLOJ��

@>I@FQOFLI�%� 
�

0OFJ>OV�OLIB�FP�QL�J>FKQ>FK�

PBORJ�@>I@FRJ�>KA�

MELPMELORP�IBSBIP�KBBABA�

QL�PRMMLOQ�?LKB�

JFKBO>IFW>QFLK
�

KBROLJRP@RI>O�CRK@QFLKP
�

@>I@FRJ�>?PLOMQFLK
�>KA�

LQEBO�@BIIRI>O�CRK@QFLKP��

0IBFLQOLMF@�BƒB@QP���->V�

OBAR@B�OFPH�CLO�

@>OAFLS>P@RI>O�AFPB>PB
�

MOLJLQB�DIR@LPB�@LKQOLI�

>KA�LMQFJ>I�KBROLJRP@RI>O�

CRK@QFLK
�OBAR@B�QEB�OFPH�CLO�

PLJB�@>K@BOP
�OBAR@B�QEB�

OFPH�CLO�C>IIP
�>KA�MOLJLQB�

LMQFJ>I�FJJRKB�CRK@QFLK�

$)"04&2 �� -„$2/.542„&.43 ���



+6A.:6;����

@LJMOFPBP���

K>QRO>IIV�

L@@ROOFKD�

@LJMLRKAP����

QL@LMEBOLIP�>KA���

QL@LQOFBKLIP��

o�4L@LMEBOLI�FP�

QEB�JLPQ�>@QFSB�

CLOJ��CRK@QFLKP�>P�

>K�>KQFLUFA>KQ��

p�QL@LMEBOLI�FP�

QEB�JLPQ�

>?RKA>KQ�AFBQ>OV�

CLOJ�

.BROLMOLQB@QFSB��J>V�

OBAR@B�QEB�OFPH�CLO�@BOQ>FK�

@>K@BOP�ARB�QL�>KQFLUFA>KQ�

?BKB•QP��J>V�OBAR@B�PBORJ�

@ELIBPQBOLI�IBSBIP�

��� )/0& 7„,3/.



+6A.:6;� � „KSLISBA�FK�QEB�@ILQQFKD�

@>P@>AB�>KA�MOLJLQBP�?LKB�

EB>IQE��PVKQEBPFWBA�?V�

JF@OL?BP�FK�QEB�PJ>II�?LTBI�

>KA�@LILK��SFQ>JFK�+�

KBD>QBP�QEB�BƒB@QP�LC�

T>OC>OFK�	M>QFBKQ�BAR@>QFLK�

LCQBK�KBBABA�OBD>OAFKD�

QEFP
�

�"�MIBFLQOLMF@�BƒB@Q
�FK�QEFP�@LKQBUQ
�OBCBOP�QL�

TEBK�>�KRQOFBKQ�AB•@FBK@V�@>K�>ƒB@Q�JRIQFMIB�

?LAV�PVPQBJP��

4>?IB� ���� IFPQP� QEB� A>FIV� OB@LJJBKA>QFLKP� CLO� FKQ>HB� CLO� >ARIQP�
?>PBA� LK� PBU� >KA� RMMBO� QLIBO>?IB� IFJFQP�� 2F@E� CLLA� PLRO@BP� FK�
>AAFQFLK�QL�OB@LJJBKABA�?FLJ>OHBOP�CLO�>PPBPPFKD�JF@OLKRQOFBKQ�
PQ>QRP�>OB�>IPL�PELTK�������

)./92��	� 	��.A�(<9B/92�+6A.:6; �'20<::2;1.A6<;@ ������

$)"04&2 �� -„$2/.542„&.43 ���



�.A� @<9B/92
C6A.:6;�

'��

�R�
. 1B9A
:2;�

'��

�R�
. 1B9A
D<:2;�

)<92?./92�
*==2?�
R;A.82�
!2C29�

'605� 3<<1
@<B?02@�

'20<::2;121
/ 6<:.?82?@
. @@2@@6;4�

6FQ>JFK�"� ����

J@D�A�

����

J@D�A�

�
����

„5�A�

/O>KDB�

>KA�

VBIILT�

SBDBQ>?IBP�

>KA�CORFQP
�

•PE
�IFSBO
�

A>FOV
�BDDP�

3BORJ�OBQFKLI
�

PBORJ�

OBQFKLIr?FKAFKD�

MOLQBFK�

6FQ>JFK�%� ���

J@D�A�

������

VB>OP�

LIA�����

J@D�A�

����

VB>OP�

LIA�����

J@D�A�

����

J@D�A�

/O>KDB�

>KA�

VBIILT�

SBDBQ>?IBP�

>KA�CORFQP
�

•PE
�IFSBO
�

A>FOV
�BDDP�

3BORJ�

���EVAOLUVSFQ>JFK�

%�


�� )/0& 7„,3/.



6FQ>JFK�&� ���

JD�A�

���

JD�A�

�
����

JD�A�

3BBAP
�

KRQP
�

SBDBQ>?IB�

<69@
�DOBBK�

IB>CV�

SBDBQ>?IBP�

3BORJ�

o�QL@LMEBOLI�

6FQ>JFK�+� ����

J@D�A�

���

J@D�A�

.%� %>OH�IB>CV�

DOBBKP
�

?OL@@LIF�

3BORJ�

MEVIILNRFKLKB
�

MOLQEOLJ?FK�QFJB�

�55E8I<4G<BAF���_����78DH4G8�_AG4>8��7���74L��_.���<AG8EA4G<BA4?�HA<G��@6:���

@<6EB:E4@��@:���@<??<:E4@��'����ABG�78G8E@<A87��+�����E86B@@8A787�

74<?L�4??BJ4A68��

4>?IB� ���� IFPQP�@LJJLK�PFDKP�>KA�PVJMQLJP�QE>Q�J>V�OB€B@Q�C>Q�
PLIR?IB�SFQ>JFK�AB•@FBK@FBP��/QEBO�KLK�KRQOFQFLK>I�C>@QLOP�@>K�MI>V�
>� OLIB�� QEBOBCLOB
� FQ� FP� FJMLOQ>KQ� CLO� QEB� EB>IQE�@>OB� MOLCBPPFLK>I�
QL� @LKPFABO� >II� C>@QLOP� QE>Q� J>V� ?B� FKSLISBA� >KA� ORIB� LRQ� QEB�
MLPPF?FIFQFBP
� ?>PBA� LK� @IFKF@>I� PQ>QRP�� 4>?IB� ���� >IPL� FKAF@>QBP�
MLMRI>QFLKP� >Q� OFPH� >KA� OBMIBQFLK� ALPBP� QL� @LKPFABO� TEBK� >�
AB•@FBK@V�E>P�?BBK�FABKQF•BA��

)./92� �	�	� (B::.?F� <3� �96;60.9� '292C.;02� 3<?� �.A�(<9B/92�
+6A.:6;@ ������

$)"04&2 �� -„$2/.542„&.43 
��



+6A.:6;� (64;@�.;1�
@F:=A<:@�

�<;16A6<;@�
A5.A�6;0?2.@2�
?6@8�

'2=92A6<;
1<@2�

$A52?�
1

6FQ>JFK�

"�

.FDEQ�

?IFKAKBPP
�

#FQLQ�PMLQP
�

MLLO�TLRKA�

EB>IFKD
�

CLIIF@RI>O�

EVMBOHBO>QLPFP�

->I>?PLOMQFSB�

AFPLOABOP
�

MLLO�FKQ>HB
�

MOBDK>K@V
�

RPB�LC�

@LOQF@LPQBOLFAP�

�
������
����

2"&�CLO����

A>VP�

%.„P��

>?PLOMQFLK�

TFQE�LOIFPQ>Q
�

JFKBO>I�LFI
�

@ELIBPQVO>JFKB�

�

OFPH�

6FQ>JFK�

%�

/PQBLJ>I>@F>
�

EVML@>I@BJF>
�

QBQ>KV�

->I>?PLOMQFSB�

AFPLOABOP
�

MLLO�FKQ>HB
�

IFSBO�LO�OBK>I�

AVPCRK@QFLK�

AF>IVPFP
�MLLO�

PRK�BUMLPROB
�

L?BPB�

��
����„5�

TH�CLO���

TBBHP���

�
����„5�A�

%.„P��

MEBKVQLFK
�

LOIFPQ>Q
�

JFKBO>I�LFI�

>?PLOMQFLK��

@LOQF@LPQBOLFAP�

�


�
 )/0& 7„,3/.



6FQ>JFK�

&�

6FPFLK�

@E>KDBP
�

>Q>UF>
�

EBJLIVQF@�

>KBJF>��

AB•@FBK@V�O>OB�

->I>?PLOMQFSB�

(„�AFPLOABOP
�

FKQBPQFK>I�

OBPB@QFLK
�

OBAR@BA�?FIF>OV�

CRK@QFLK�

�����
����

JD�A�

%.„P��LOIFPQ>Q
�

JFKBO>I�LFI�

J>V�FJMOLSB�

."',%�

J>V�

@>K@BO�OFPH�

6FQ>JFK�

+�

#ORFPFKD
�

MOLILKDBA�

?IBBAFKD
���

?LKB�ABKPFQV�

->I>?PLOMQFSB�

AFPLOABOP�

.LQ�

>S>FI>?IB�?RQ�

QVMF@>IIV�

�������JD�

QTF@B�TBBHIV�

QL�A>FIV�

%.„P��T>OC>OFK��

„.2�DL>I�������

>?PLOMQFLK�

TFQE�LOIFPQ>Q
�

JFKBO>I�LFI
�

@ELIBPQVO>JFKB�

?FKAP�QL�

BKQBO>I�

KRQOFQFLK�

QR?FKD��MOLSFAB�

JLOB�O>MFA�

T>OC>OFK�

>AJFKFPQO>QFLK�

$)"04&2 �� -„$2/.542„&.43 
��



�55E8I<4G<BAF��7���74L���'_���7EH:
AHGE<8AG�<AG8E46G<BA��!_���

:4FGEB<AG8FG<A4?��_'+���<AG8EA4G<BA4?�ABE@4?<M87�E4G<B��_.���<AG8EA4G<BA4?�

HA<G��@:���@<??<:E4@��'� %����ABA4?6B;B?<6�94GGL�?<I8E�7<F84F8��+�����E8G<AB?�

46G<I<GL�8DH<I4?8AG��J>���J88>��

-„.&2",3�

3FJFI>O� QL� SFQ>JFKP
� JFKBO>IP� >OB� @I>PPF•BA� >P� BIBJBKQP� QE>Q� >OB�
OBNRFOBA�A>FIV�COLJ�QEB�AFBQ�CLO�EB>IQE�>KA�TBIIKBPP��-FKBO>IP�>OB�
LCQBK�LOD>KFWBA�FKQL���@>QBDLOFBP��

x� J>@OLJFKBO>IP�	F�B�
�@>I@FRJ
�@EILOFAB
�J>DKBPFRJ
�
MELPMELORP
�MLQ>PPFRJ
�>KA�PLAFRJ
�

x� QO>@B�JFKBO>IP�	F�B�
�@LMMBO
�@EOLJFRJ
�€RLOFAB
�FLAFKB
�
FOLK
�J>KD>KBPB
�JLIV?ABKRJ
�PBIBKFRJ
�>KA�WFK@
�

x� RIQO>�QO>@B�JFKBO>IP�	F�B�
�>OPBKF@
�?LOLK
�KF@HBI
�PFIF@LK
�
>KA�S>K>AFRJ
�

„K�@LKQO>PQ�QL�SFQ>JFKP
�QEB�?FL>S>FI>?FIFQV�LC�JFKBO>IP�FP�LCQBK�MLLO
�
TEF@E�FK@OB>PBP�QEB�MLQBKQF>I�CLO�AB•@FBK@FBP��� �/U>I>QBP
�MEVQ>QBP
�
P>MLKFKP
� >KA� Q>KKFKPs@LJMLRKAP� CLRKA� FK� MI>KQ�?>PBA�
CLLAPs@>K� FKQBOCBOB� TFQE� QEB� >?PLOMQFLK� LC� @>I@FRJ
� FOLK
�
J>DKBPFRJ
� >KA� WFK@
� QEBOB?V� FK@OB>PFKD� QEB� MLQBKQF>I� CLO�
AB•@FBK@FBP�QL�ABSBILM��

-LOBLSBO
� BU@BPP� FKQ>HB� LC� >� M>OQF@RI>O� JFKBO>I� >Q� �� QFJB� J>V�
OBPRIQ�FK�AB@OB>PBA�>?PLOMQFLK��'LO�BU>JMIB
�>?PLOMQFLK�LC�@>I@FRJ�
FP�?BPQ�TEBK�@LKPRJBA�FK�ALPBP�LC�IBPP�QE>K�����JD��� �7EBK�A>FIV�
ALPBP�>OB�KBBABA�FK�DOB>QBO�>JLRKQP
�QEB�ALPBP�PELRIA�?B�AFSFABA�
>KA�@LKPRJBA�QEOLRDELRQ�QEB�A>V��4>?IB�����OB€B@QP�QEB�CRK@QFLKP�
>P�TBII�>P�LQEBO�KLQ>?IB�ABQ>FIP�CLO�>�PBIB@QFLK�LC�JFKBO>IP��

)./92��	� 	�(B::.?F�<3�(2920A�"6;2?.9@�.;1��B;0A6<; ������


�� )/0& 7„,3/.



"6;2?.9� �B;0A6<;@� #<A2@�

$>I@FRJ� #LKB�>KA�QBBQE�PQOR@QROB��

@>OAF>@
�KBROLILDF@>I
�>KA�

JRP@IB�CRK@QFLKP��

>@QFS>QFLK�LC�

?ILLA�@ILQQFKD�C>@QLOP��

)FDEBO�FKQ>HBP�>OB�

>PPL@F>QBA�TFQE�ILTBO�OFPH�

CLO�@LILK�@>K@BO�?RQ�

DOB>QBO�OFPH�CLO�MOLPQ>QB�

@>K@BO��

4EB�JLPQ�>?RKA>KQ�

JFKBO>I�FK�QEB�?LAV��

4EB�JBAF@>QFLKP�

@I>PPF•BA�>P�

>OLJ>Q>PB�FKEF?FQLOP�

	B�D�
�IBQOLWLIB
�

>K>PQOLWLIB
�

"OLJ>PFK�;>�QVMB�LC�

ELOJLKB�QEBO>MV<
�

MOBP@OF?BA�CLO�

TLJBK�TFQE�>�

EFPQLOV�LC�

BPQOLDBK�MLPFQFSB�

?OB>PQ�@>K@BO�>KA�

@LOQF@LPQBOLFAP�

FK@OB>PB�?LKB�ILPP��

&KPROB�>ABNR>QB�

@>I@FRJ�>KA�SFQ>JFK�

%�FKQ>HB��

$)"04&2 �� -„$2/.542„&.43 
��



„OLK� „OLK�FP�>K�BPPBKQF>I�

@LJMLKBKQ�LC�ERKAOBAP�

LC�BKWVJBP�>KA�MOLQBFKP�

QE>Q�>OB�KB@BPP>OV�CLO�

@OFQF@>I�CRK@QFLKP
�PR@E�>P�

QEB�MOLAR@QFLK�LC�

EBJLDIL?FK�>KA�

JVLDIL?FK
�TEF@E�

QO>KPMLOQ�LUVDBK��BKBODV�

MOLAR@QFLK��>KA�%."�

PVKQEBPFP��„OLK�FP�>IPL�>K�

>@QFSB�PFQB�CLO�J>KV�

OBAR@QFLK�LUFA>QFLK�

BKWVJBP�FKSLISBA�FK�

JBQ>?LIFPJ��.B@BPP>OV�

CLO�DOLTQE
�KBROLILDF@>I�

ABSBILMJBKQ
�>KA�

PVKQEBPFP�LC�PLJB�

ELOJLKBP��

�/@<?=A6<; ��

"?PLOMQFLK�

JB@E>KFPJP�AFƒBO�

CLO�EBJB�FOLK�>KA�

KLKEBJB�FOLK��

)BJB�FOLK�FP�

>?PLO?BA�FKQ>@Q�FKQL�

QEB�BKQBOL@VQB�	F�B�
�

OBA�?ILLA�@BII
�>CQBO�

QEB�DIL?FK�CO>@QFLK�FP�

OBJLSBA
�QEBK�

EVAOLIVWBA�QL�

CBOOLRP�FOLK�?V�QEB�

FKQBPQFK>I�@BII��„K�QEB�

PQLJ>@E
�KLKEBJB�

FOLK�FP�OBIB>PBA�COLJ�

CLLA
�RPR>IIV�FK�QEB�

CBOOF@�CLOJ
�>KA�QEBK�

@LKSBOQBA�QL�CBOOLRP�

FOLK�SF>�QEB�>@QFLK�LC�

D>PQOF@�>@FA��4EB�

CBOOLRP�FOLK�QEBK�

?FKAP�QL�OB@BMQLOP�


�� )/0& 7„,3/.



MOFJ>OFIV�FK�QEB�

ARLABKRJ�>KA�

GBGRKRJ�CLO�

>?PLOMQFLK��

->DKBPFRJ� &PPBKQF>I�FK�QEB�>@QFS>QFLK�

LC�JLOB�QE>K�����

BKWVJ>QF@�OB>@QFLKP��

OBNRFOBA�CLO�J>FKQBK>K@B�

LC�QEB�

PLAFRJ�MLQ>PPFRJ�"40>PB�

MRJM��PQOR@QRO>I�

@LJMLKBKQ�LC�?LKB
�

KBROLJRP@RI>O�

QO>KPJFPPFLK
�

@>OAFLS>P@RI>O�BU@FQ>?FIFQV
�

S>PLJLQLO�QLKB
�>KA�

JRP@IB�@LKQO>@QFLK��

„KQ>HB�E>P�DBKBO>IIV�

?BBK�OBMLOQBA�>P�

FK>ABNR>QB�CLO�JLPQ�

>ARIQP�FK�QEB�5KFQBA�

3Q>QBP��

$)"04&2 �� -„$2/.542„&.43 
��



0LQ>PPFRJ� -LPQ�>?RKA>KQ�

FKQO>@BIIRI>O�@>QFLK��

KBBABA�CLO�

PLAFRJ�MLQ>PPFRJ�MRJM�

>KA�@>OAF>@
�JRP@IB
�>KA�

KBROLILDF@>I�CRK@QFLKP�

3LAFRJ� 3LAFRJ�MLQ>PPFRJ�MRJM
�

€RFA�2920A?<9FA2�?>I>K@B
�

>KA�?ILLA�MOBPPROB�

&U@BPP�FKQ>HB�

FK@OB>PBP�ROFK>OV�

BU@OBQFLK�LC�@>I@FRJ��


�� )/0& 7„,3/.



:FK@� .BBABA�FK�JLOB�QE>K�����

BKWVJ>QF@�OB>@QFLKP��

@BIIRI>O�MOLIFCBO>QFLK�>KA�

AFƒBOBKQF>QFLK��TLRKA�

EB>IFKD��FKPRIFK�PVKQEBPFP��

DIR@LPB�@LKQOLI��FJJRKB�

CRK@QFLK��$>K�AB@OB>PB�?V�

����LC�QEB�KLOJ>I�IBSBI�

AROFKD�QEB�>@RQB�ME>PB�

OBPMLKPB��ARB�QL�WFK@�

PBNRBPQO>QFLK��$LKPFABO�

@EB@HFKD�$�OB>@QFSB�

MOLQBFK�IBSBIP�QL�>PPBPP�

IBSBI�LC�FK€>JJ>QFLK��

$)"04&2 �� -„$2/.542„&.43 
��



$LMMBO� 3BOSBP�>P�>�@LC>@QLO�CLO�

S>OFLRP�BKWVJ>QF@�

M>QET>VP�	@LJJLKIV�

OBCBOOBA�QL�>P�

v@RMOLBKWVJBPw
�CLO�

BKBODV�MOLAR@QFLK
�FOLK�

JBQ>?LIFPJ
�

KBROLQO>KPJFPPFLK
�>KA�

@LKKB@QFSB�QFPPRB�

PVKQEBPFP�

„LAFKB� $OFQF@>I�@LJMLKBKQ�LC�

QEVOLFA�ELOJLKBP�>KA�

KB@BPP>OV�CLO�LSBO>II�

DOLTQE�>KA�ABSBILMJBKQ�


�� )/0& 7„,3/.



->KD>KBPB� 3BOSBP�>P�>�@LC>@QLO�CLO�

J>KV�BKWVJ>QF@�M>QET>VP�

FKSLISBA�FK�>KQFLUFA>KQ�

ABCBKPBP
�JBQ>?LIFPJ
�

?LKB�>KA�@>OQFI>DB�

CLOJ>QFLK
�>KA�TLRKA�

EB>IFKD�

"IQELRDE�

J>KD>KBPB�

AB•@FBK@FBP�>OB�

BUQOBJBIV�O>OB�FK�

ERJ>KP
�

KBROLQLUF@FQV�FPPRBP�

@>K�>OFPB�FK�QEB�C>@B�

LC�AFPLOABOP�

>PPL@F>QBA�TFQE�

J>KD>KBPB�LSBOIL>A�

AFPLOABOP�>KA�

LSBO@LKPRJMQFLK�LC�

J>KD>KBPB�QEOLRDE�

FKE>I>QFLK
�AOFKHFKD�

T>QBO
�>KA�QLQ>I�

M>OBKQBO>I�KRQOFQFLK��

„KAFSFAR>IP�TFQE�

@EOLKF@�IFSBO�

AVPCRK@QFLK�>OB�>IPL�

>Q�>�EFDE�OFPH�CLO�

J>KD>KBPB�QLUF@FQV��

$)"04&2 �� -„$2/.542„&.43 
��



3BIBKFRJ� "�J>GLO�@LKPQFQRBKQ�CLO�

JLOB�QE>K����

PBIBKLMOLQBFKP�QE>Q�MI>V�

>K�BPPBKQF>I�OLIB�FK�%."�

PVKQEBPFP
�QEVOLFA�

ELOJLKB�JBQ>?LIFPJ
�

OBMOLAR@QFLK
�>KA�

>KQFLUFA>KQ�CRK@QFLKP�

*9A?.�)?.02�"6;2?.9@�

4EB�RIQO>�QO>@B�JFKBO>IP
�>IQELRDE�KBBABA�FK�SBOV�PJ>II�>JLRKQP�
?V�QEB�?LAV
�MI>V�>�@OFQF@>I�OLIB�FK�J>FKQ>FKFKD�EB>IQE�>KA�TBIIKBPP��
4>?IB� ���� OB€B@QP� QEB� A>FIV� OB@LJJBKA>QFLKP� CLO� FKQ>HB
� RMMBO�
QLIBO>?IB� IFJFQ
� >KA� ?FLJ>OHBOP� QE>Q� @>K� ?B� RPBA� QL� >PPBPP� QEB�
PQ>QRP�LC�PBSBO>I�RIQO>�QO>@B�BIBJBKQP�� „KCLOJ>QFLK� OBD>OAFKD� OF@E�
AFBQ>OV�PLRO@BP�FP�>IPL�FK@IRABA��

$EOLJFRJ
� JLIV?ABKRJ
� >KA� €RLOFAB� >OB� >AAFQFLK>I� QO>@B�
BIBJBKQP�KBBABA�CLO�S>OFLRP�MEVPFLILDF@>I�CRK@QFLKP�CLO�EB>IQE��4EB�
CRK@QFLKP� LC� @EOLJFRJ� >OB� KLQ� TBII� RKABOPQLLA
� ?RQ� @EOLJFRJ�
MI>VP� >� OLIB� FK� FKPRIFK� PBKPFQFSFQV� >KA� DIR@LPB� @LKQOLI�� "P� PR@E
�
@EOLJFRJ� PRMMIBJBKQ>QFLK� E>P� ?BBK� MOLJLQBA� CLO� DIR@LPB�
OBDRI>QFLK�ABPMFQB�@IFKF@>I�OBPB>O@E�OBPRIQP�?BFKD�FK@LK@IRPFSB��

-LIV?ABKRJ�CRK@QFLKP�>P�>�@LC>@QLO�CLO�PRI•QB�LUFA>PB
�U>KQEFKB�
LUFA>PB
�>KA�>IABEVAB�LUFA>PB��%B•@FBK@FBP�FK�JLIV?ABKRJ�E>SB�
KLQ� ?BBK� OBMLOQBA� FK� EB>IQEV� >ARIQP� ?RQ� J>V� ?B� MOBPBKQ� FK�
FKAFSFAR>IP�TFQE�SBOV�O>OB�JBQ>?LIF@�AFPLOABOP��

&SBK� QELRDE� €RLOFAB� EBIMP� MOBSBKQ� QLLQE� AB@>V
� FQ� FP� KLQ�
@LKPFABOBA� >K� BPPBKQF>I� JFKBO>I
� ?B@>RPB� FQ� FP� KLQ� OBNRFOBA� CLO�


�
 )/0& 7„,3/.



DOLTQE� >KA� PROSFS>I�� )LTBSBO
�12;A.9� 0.?62@� >OB� >� KRQOFQFLK>I�
@LK@BOK�?B@>RPB�MLLO�LO>I�EB>IQE�@>K�@>RPB�J>IKRQOFQFLK�OBI>QBA�
QL�AF•@RIQV�@EBTFKD��'ROQEBOJLOB
�ABKQ>I�@>OFBP�@>K�RIQFJ>QBIV�IB>A�
QL�BABKQRIFPJ�	M>OQF>I�LO�QLQ>I�ILPP�LC�MBOJ>KBKQ�QBBQE

�TEF@E�@>K�
>IPL� IB>A�QL�FK>ABNR>QB�KRQOFBKQ�FKQ>HB�>KA�J>IKRQOFQFLK�?B@>RPB�
FKAFSFAR>IP�J>V�?B�RK>?IB�QL�@LKPRJB�>�S>OFBQV�LC�CLLAP����

)./92��	� 	�(B::.?F�<3��.69F�'232?2;02�+.9B2@���<<1�(<B?02@��
.;1��6<:.?82?@�3<?�( <:2 �"6;2?.9@ ������

$)"04&2 �� -„$2/.542„&.43 
��



"6;2?.9� '��
�R�
:2;�

'��

�R�
D<:2;�

)<92?./92�
*==2?�
R;A.82�
!2C29�

'605� 3<<1
@<B?02@�

$>I@FRJ� ������V�L���

�
����JD�A�

����V�L���

�
����JD�A�

������

V�L���

�
����

JD�A�

����

V�L���

�
����

JD�A�

������V�L���

�
����

JD�A�

����V�L���

�
����

JD�A�

%>FOV�

CLLAP
�

H>IB
�

?OL@@LIF
�

/<8�05<F

CLOQF•BA�

CLLAP�

PR@E�>P�

LO>KDB�

GRF@B�>KA�

@BOB>I�

„OLK� ����V�L�����

JD�A�

������

V�L������

JD�A�

����

V�L�����

JD�A�

���JD�A� #BBC
�

CLOQF•BA�

CLLAP
�

LVPQBOP
�

TEFQB�

?B>KP�


�� )/0& 7„,3/.



->DKBPFRJ� ������V�L���

����JD�A�

����V�L���

����JD�A�

������

V�L���

����

JD�A�

����

V�L���

����

JD�A�

����JD�A�� 0RJMHFK�

PBBAP
�

@EF>�

PBBAP
�

>IJLKAP
�

PLV�JFIH
�

?B>KP�

0LQ>PPFRJ� �
����JD�A�

	"„
�

�
����

JD�A�

	"„
�

.%� #>K>K>P
�

MLQ>QLBP
�

A>FOV�

MOLAR@QP
�

QLJ>QLBP
�

LO>KDBP�

LO>KDB�

GRF@B�

3LAFRJ� �
�����
����

JD�A�	"„
�

�
����

JD�

A��
����

JD�A�

	"„
�

��
����

JD�A�

7>QBO
�

MOL@BPPBA�

CLLAP�

$)"04&2 �� -„$2/.542„&.43 
��



:FK@� ���JD�A� ��JD�A� ���JD�A� 3B>CLLA
�

JB>QP
�

DOBBKP
�

TELIB�

DO>FKP�

)?.02�:6;2?.9@�

$LMMBO� ����J@D�A� ����

J@D�A�

��JD�A� 3EBII•PE
�

KRQP
�

PBBAP�

„LAFKB� ����J@D�A� ����

J@D�A�

�
����

J@D�A�

„LAFWBA�

P>IQ
�

PB>TBBA
�

PB>CLLA
�

BDDP
�

CLOQF•BA�

BKOF@EBA�

CLLAP�


�� )/0& 7„,3/.



->KD>KBPB� ����JD�A� ����

JD�A�

��������

JD�A�

ABMBKAFKD�

LK�?LAV�

TBFDEQ�

.RQP
�

PB>CLLA
�

QB>
�TELIB�

DO>FKP�

3BIBKFRJ� ���J@D�A� ���

J@D�A�

����J@D�A� #O>WFI�

KRQP
�

PB>CLLA
�

LOD>K�

JB>QP�

�55E8I<4G<BAF���_���478DH4G8�<AG4>8��7���74L��@6:���@<6EB:E4@��&�"����

@84A�6BECHF6H?4E�;8@B:?B5<A�6BA68AGE4G<BA��&�/���@84A�6BECHF6H?4E�

IB?H@8��@:���@<??<:E4@��'����ABG�78G8E@<A87��L�B����L84EF�B?7��

��8ABG8F�G;4G�G;8�-B?8E45?8�.CC8E�_AG4>8�%8I8?��.%��<F�;<:;8E�G;4A�G;8�

+86B@@8A787��4<?L��??BJ4A68��+����9BE�@8A�5864HF8�G;8�.%�E8\86GF�

E86B@@8A74G<BAF�54F87�BA�HF<A:�@4:A8F<H@�FHCC?8@8AGF�I8EFHF�G;8�+��	�

J;<6;�<F�54F87�BA�<AG4>8�9EB@�9BB7	�58I8E4:8F	�4A7�FHCC?8@8AGF��

4>?IB� ���� IFPQP� @LJJLK� PFDKP� >KA� PVJMQLJP� QE>Q� J>V� OB€B@Q�

$)"04&2 �� -„$2/.542„&.43 
��



JFKBO>I� AB•@FBK@FBP�� #B@>RPB� KLK�KRQOFQFLK>I� C>@QLOP� @>K� >IPL�
MOLJLQB�QEBPB�•KAFKDP
�QEB�EB>IQE�@>OB�MOLCBPPFLK>I�JRPQ�AFP@BOK�
?BQTBBK� KRQOFQFLK>I� >KA� KLK�KRQOFQFLK>I� C>@QLOP� QE>Q� MI>V� >� OLIB��
4>?IB� ����>IPL� IFPQP�@LKAFQFLKP�QE>Q�FK@OB>PB�OFPH�CLO�ABMIBQFLK�>KA�
OBMIBQFLK�ALPBP�QL�@LKPFABO�TEBK�>�AB•@FBK@V�E>P�?BBK�FABKQF•BA��

)./92��	� 	�"6;2?.9��96;60.9�'292C.;02�(B::.?F ������


�� )/0& 7„,3/.



"6;2?.9� (64;@�.;1�
@F:=A<:@�

�<;16A6<;@�A5.A
6;0?2.@2�?6@8�

'2=92A6<;
1<@2�

$>I@FRJ� )VML@>I@BJF>�

@>K�OBPRIQ�ARB�QL�

ILT�SFQ>JFK�%�

PQ>QRP
�$+%
�-D�

AB•@FBK@V
�OF@HBQP�

>KA�LPQBLMLOLPFP
�

EVMLQBKPFLK
�

QBQ>KV
�JRP@IB�

@O>JMP
�PBFWROBP�

,>@QLPB�

FKQLIBO>KQ�JFIH�

>IIBODV
�CBJ>IB�

>QEIBQBP
�

MLPQJBKLM>RP>I
�

AF>IVPFP
�SBD>K�

AFBQP
�

J>I>?PLOMQFSB�

AFPLOABOP�

��D�@>I@FRJ�

@EILOFAB���D�

@>I@FRJ�

DIR@LK>QB�

„OLK� -F@OL@VQF@�

>KBJF>
�MF@>
�

M>IILO
�C>QFDRB
�

@EBFILPFP
�DILPPFQFP
�

HLFILKV@EF>
�MLLO�

MOBDK>K@V�

LRQ@LJBP�

,LT�D>PQOF@�>@FA
�

J>I>?PLOMQFSB�

AFPLOABOP
�HFAKBV�

AVPCRK@QFLK
�

MLLO�FKQ>HB�

��������JD�A�

BIBJBKQ>I�

FOLK��Q>HB�

TFQE�SFQ>JFK�

$�

$)"04&2 �� -„$2/.542„&.43 
��



->DKBPFRJ� 4BQ>KV
�$ESLPQBH�

>KA�4OLRPPB>R�

PFDKP
�

>OOEVQEJF>P�

$OFQF@>I�FIIKBPP
�

J>I>?PLOMQFSB�

AFPLOABOP
�&Q/)�

>?RPB
�"+%�$+%�

,>?LO>QLOV�

S>IRBP��������

������D�-D�

PRIC>QB��

����������D�

-D�PRIC>QB�

0LQ>PPFRJ� 7B>HKBPP
�

IBQE>ODV
�JRP@IB�

KB@OLPFP
�

>OOEVQEJF>P�

0LLO�FKQ>HB
�

"+%�$+%
�

J>I>?PLOMQFSB�

AFPLOABOP
�

EVMBOJBQ>?LIF@�

OBCBBAFKD�

PVKAOLJB
�

AF>?BQBP�

FKPFMFARP�

/O>I���������

J&N�A�

„6��������

J&N�E�

ABMBKAFKD�LK�

PBSBOFQV�LC�

IBSBIP�



� )/0& 7„,3/.



3LAFRJ� )B>A>@EB
�

K>RPB>
�SLJFQFKD
�

JRP@IB�@O>JMP
�

AFPLOFBKQ>QFLK�

&IABOIV�

	AB•@FBK@V

�

PQ>OS>QFLK
�0.�

MLMRI>QFLKP�

#>PBA�LK�

@IFKF@>I�PQ>QRP�

:FK@� 0LLO�TLRKA�

EB>IFKD
�O>PE
�

>ILMB@F>
�

FJM>FOBA�KFDEQ�

SFPFLK
�>IQBO>QFLKP�

FK�Q>PQB�>KA�PJBII�

0LLO�FKQ>HB
�

>I@LELI�>?RPB
�

TLRKA�EB>IFKD�

TLRKA�AO>FK>DB
�

J>I>?PLOMQFSB�

AFPLOABOP
�IFSBO�

AFPB>PB�>KA�

J>@RI>O�

ABDBKBO>QFLK�

7LRKA�

EB>IFKD������

JD�#„%�CLO����

A>VP��J>@RI>O�

ABDBKBO>QFLK��

���JD�A�

$LMMBO� "KBJF>�

RKOBPMLKPFSB�QL�

FOLK�

PRMMIBJBKQ>QFLK�

.BLK>QBP�CBA�

@LTuP�JFIH
�

J>IKLROFPEBA
�

J>I>?PLOMQFSB�

PVKAOLJBP
�

FKAFSFAR>IP�

Q>HFKD�EFDE�

ALPBP�LC�WFK@�CLO�

�����TBBHP�

����JD�A�

$)"04&2 �� -„$2/.542„&.43 

�



„LAFKB� (LFQBO
�

EVMLQEVOLFAFPJ�

0OBDK>KQ�TLJBK�

TEL�ALKuQ�

@LKPRJB�A>FOV�

MOLAR@QP��

SBD>KP��

FKAFSFAR>IP�KLQ�

RPFKD�FLAFWBA�P>IQ�

�����
����

J@D�A�

->KD>KBPB� &SFABK@B�FP�

IFJFQBA
�?RQ�

AB•@FBK@V�J>V?B�

IFKHBA�QL�MLLO�

DOLTQE�FK�

@EFIAOBK
�PHFK�

O>PEBP
�E>FO�

ABMFDJBKQ>QFLK
�

MLLO�?LKB�EB>IQE�

.L�HKLTK�

MLMRI>QFLKP�>OB�

>Q�OFPH�

„KPR•@FBKQ�

A>Q>�?B@>RPB�

AB•@FBK@V�FP�

SBOV�O>OB�




 )/0& 7„,3/.



3BIBKFRJ� +BPE>K�AFPB>PB�

	@>OAFLJVLM>QEV

�

+>PEFK�#B@H�

AFPB>PB
�J>IB�

FKCBOQFIFQV
�

JRP@RI>O�

TB>HKBPP�

->IKLROFPEBA
�

AF>IVPFP
�?>OF>QOF@�

PRODBOV
�(„�

AFPLOABOP
�>KA�

FKAFSFAR>IP�TFQE�

AFBQ�>PPL@F>QBA�

@LKAFQFLKP�PR@E�

>P�0+5�

����J@D�A�

�55E8I<4G<BAF���$����46HG8�><7A8L�7<F84F8���_����GJ<68�4�74L���4

6;EBA<6�><7A8L�7<F84F8��7���74L���'_���7EH:
AHGE<8AG�<AG8E46G<BA���G("���8G;4AB?��:���

:E4@��!_���:4FGEB<AG8FG<A4?��;���;BHE��_�.���<AG8AF<I8�64E8�HA<G��_/���<AGE4I8ABHF��$

CBG4FF<H@��@6:���@<6EB:E4@��@�D���@<??<8DH<I4?8AG��&:���@4:A8F<H@��@:���@<??<:E4@��

(����BE4?�6BAGE468CG<I8��)$.���C;8AL?>8GBAHE<4��)'���C4E8AG8E4?�AHGE<G<BA��))_���

CEBGBA
CH@C�<A;<5<GBE��

-„$2/.542„&.4� %&'„$„&.$„&3�

2BMLOQBAIV� >ƒB@QFKD� JLOB� QE>K� �� ?FIIFLK� MBLMIB� TLOIATFAB
� QEB�
AB•@FBK@V� LC� JF@OLKRQOFBKQP� E>P� ?BBK� ABP@OF?BA� >P� QEB� vEFAABK�
ERKDBOw�� �>KA�@>K�?B�@>RPBA�?V�>�JRIQFQRAB�LC�C>@QLOP��)LTBSBO
�
?B@>RPB� JLPQ� "JBOF@>KP� AL� KLQ� CLIILT� QEB� %FBQ>OV� (RFABIFKBP�
OB@LJJBKA>QFLKP
�MLLO�AFBQ>OV�E>?FQP�>OB� IFHBIV� ��LC�QEB�MOFJ>OV�
@LKQOF?RQLOP�QL�FK>ABNR>QB�FKQ>HB��

7LOIATFAB
�AB•@FBK@FBP�LC�SFQ>JFK�"
�FOLK
�WFK@
�CLI>QB
�>KA�FLAFKB�
OBMLOQBAIV�>OB�QEB�JLPQ�@LJJLK��� �%>Q>�COLJ�QEB�.>QFLK>I�)B>IQE�
>KA� .RQOFQFLK� &U>JFK>QFLK� 3ROSBV� 	.)".&3
� ���������� 0;4G� 08�

$)"04&2 �� -„$2/.542„&.43 

�



�4G� <A� �@8E<64� PROSBV� A>Q>� KLQBA� QE>Q� FK� >AAFQFLK� QL� FK>ABNR>QB�
SFQ>JFK� "�FKQ>HB� 	���

�FKPR•@FBKQ�FKQ>HBP�LC�SFQ>JFKP�$� 	���

�%�
	���

�>KA�&�	���
�TBOB�>IPL�@LJJLK�FK�QEB�53�MLMRI>QFLK�TEBK�
LKIV� CLLA� FKQ>HB� T>P� BS>IR>QBA�� „K>ABNR>QB� WFK@� FKQ>HB� T>P� >IPL�
OBMLOQBA� FK� ���� LC� QEB� PROSBVBA� PQRAV� M>OQF@FM>KQP��� � "IQELRDE�
FK>ABNR>QB� FKQ>HB� T>P� >IPL� ABP@OF?BA� CLO� LQEBO� JF@OLKRQOFBKQP�
PR@E�>P�SFQ>JFK�#� �	���

�CLI>QB�	���

�>KA�FOLK�	��

�FKPR•@FBK@FBP�
LC�QEBPB�JF@OLKRQOFBKQP�>OB�IBPP�@LJJLK����

�62A.?F� @B==92:2;A@� E>SB� IBA� QL� >� OBAR@QFLK� FK� KRQOFBKQ�
FK>ABNR>@V��7EBK�QEB�RPB�LC�AFBQ>OV�PRMMIBJBKQP�T>P�BS>IR>QBA�
FK�>AAFQFLK�QL�CLLA�FKQ>HB
�FK>ABNR>@FBP�TBOB�OBAR@BA�>P�CLIILTP��
SFQ>JFK�"�COLJ�����QL������SFQ>JFK�$
�����QL������SFQ>JFK�%
�����
QL������SFQ>JFK�&
�����QL������>KA�WFK@
�����QL����� ���

$EB@H�VLRO�RKABOPQ>KAFKD�TFQE�QEB�CLIILTFKD�@>PB�PQRAV�>@QFSFQV��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

„K�>AAFQFLK�QL�QEB�>CLOBJBKQFLKBA�S>OFBQV�LC�C>@QLOP�QE>Q�@>K�>ƒB@Q�
JF@OLKRQOFBKQ� KBBA� >KA� >S>FI>?FIFQV
� J>KV� LQEBO� C>@QLOP
� PR@E� >P�
CLLA�@ELF@BP
�CLLA�MOBM>O>QFLK
�CLLA�MI>KQFKDP�>KA�E>OSBPQFKD
�>KA�
@IFJ>QB�@E>KDB
�>IPL�E>SB�>K�FJM>@Q��

'//%� $)/„$&3�

v.L�LKB�PFWB�•QP�>IIw�TEBK�FQ�@LJBP�QL�TE>Q�@LKPRJBOP�B>Q
�?B@>RPB�



� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-77
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-77


QEBOB�>OB�J>KV� OB>PLKP�TEV� MBLMIB� @ELLPB�QL�B>Q�TE>Q� QEBV� AL�
	PBB�@E>MQBO���CLO�>�JLOB�FK�ABMQE�AFP@RPPFLK
��0LMRI>O�AFBQP�PR@E�
>P� ILT�@>O?LEVAO>QB� 	ILT� @>O?

� EFDE�MOLQBFK
� LO� QEB� HBQLDBKF@�
	vHBQLw
�AFBQ�	EFDE�C>Q�>KA�ILT�@>O?
�>OB�LCQBK�QEB�CL@RP�LC�vEB>IQEV�
B>QFKD�w� -LOBLSBO
� AFBQ>OV� OBPQOF@QFLKP� PR@E� >P� OBAR@BA� PLAFRJ
�
MLQ>PPFRJ
� LO� MELPMELORP� J>V� ?B� MOBP@OF?BA� ?>PBA� LK� LKBuP�
EB>IQE�PQ>QRP��

$LKSBOPBIV
�QEB�K>QFLK>I�>KA�DIL?>I�AFBQ>OV�OB@LJJBKA>QFLKP�CLO�
EB>IQE�>KA�TBIIKBPP�MOLJLQB�>�MI>KQ�?>PBA
�TELIB�CLLAP�>MMOL>@E�
QE>Q�OB€B@QP�>K�FKQ>HB�LC�>�S>OFBQV�LC�CLLAP�QE>Q�MOLSFAB�KLQ�LKIV�
J>@OLKRQOFBKQP� ?RQ� >IPL� FJMLOQ>KQ� JF@OLKRQOFBKQP� >KA�
=5FA<;BA?62;A@�� &U>JMIBP� FK@IRAB� QEB� %"3)� >KA� QEB�
-BAFQBOO>KB>K� AFBQ�� #LQE� >OB� BSFABK@B�?>PBA� >MMOL>@EBP� QL�
MOBSBKQFKD�>KA�J>K>DFKD�AFBQ�OBI>QBA�JBAF@>I�@LKAFQFLKP���
���

4EBPB� vAFBQPw� PE>OB� PFJFI>O� @E>O>@QBOFPQF@P� FK� QEBFO� CRKA>JBKQ>I�
MOFK@FMIBP�� #LQE� MOLJLQB� QEB� FKQ>HB� LC� >� S>OFBQV� LC� CORFQP
�
SBDBQ>?IBP
�RKMOL@BPPBA�TELIB�DO>FKP
� IBDRJBP
�KRQP
�PBBAP
�>KA�
EB>IQEV�3.A@
� TEF@E� MOLSFAB� >K� >OO>V� LC� S>IR>?IB� JF@OLKRQOFBKQP�
FK@IRAFKD�>KQFLUFA>KQP�>ILKD�TFQE�MEVQLKRQOFBKQP��4LDBQEBO
�QEBPB�
E>SB�>�PVKBODFPQF@�BƒB@Q�QE>Q�OBAR@BP�?ILLA�DIR@LPB
�PBORJ� IFMFA
�
>KA� FK€>JJ>QLOV� ?FLJ>OHBO� IBSBIP
� QEBOB?V� MOLJLQFKD� AFPB>PB�
MOBSBKQFLK�>KA�J>K>DBJBKQ��� �"KFJ>I�MOLQBFKP
�MOL@BPPBA�CLLAP
�
>KA�>I@LELI�>OB�OB@LJJBKABA�QL�?B�@LKPRJBA�IBPP�LCQBK��

4EBPB� OB@LJJBKA>QFLKP� @LKQO>PQ� TFQE� TE>Q� QEB� >SBO>DB�
"JBOF@>K�FP�OBMLOQBAIV�@LKPRJFKD��-LPQ�ALKuQ�JBBQ�QEB�DRFABIFKBP�
CLO� CORFQ� >KA� SBDBQ>?IB� @LKPRJMQFLK�� LKIV� �� FK� ��� "JBOF@>KP�
@LKPRJBP�QEB�OB@LJJBKABA�PBOSFKDP�MBO�A>V��� �"AAFQFLK>IIV
�JLPQ�
"JBOF@>KP�ALKuQ�JBBQ�QEB�DRFABIFKBP�LC���QL���PBOSFKDP�MBO�A>V�CLO�
A>FOV�FKQ>HB
�>IQELRDE�FKQ>HB�LC�@>I@FRJ�CLOQF•BA�A>FOV�>IQBOK>QFSBP�
@>K�EBIM�MBLMIB�JBBQ�QEB�2%"�CLO�@>I@FRJ��

„-0"$4� /'� 0/05,"2� %„&43�/.� -„$2/.542„&.4� „.4"+&�

„K� OB@BKQ� VB>OP
� JRIQFMIB� AFƒBOBKQ� B>QFKD� M>QQBOKP� TFQE� AFPQFK@Q�

$)"04&2 �� -„$2/.542„&.43 

�



>QQOF?RQBP�E>SB�?BBK�MLMRI>OFWBA�>KA�CLIILTBA�?V�"JBOF@>K�>ARIQP��
&>@E� AFBQ>OV� M>QQBOK� J>V� >ƒB@Q� JF@OLKRQOFBKQ� PQ>QRP�� 4EBOBCLOB
�
RKABOPQ>KAFKD� QEB� OBI>QFLKPEFM� ?BQTBBK� QEBPB� AFBQP� >KA�
JF@OLKRQOFBKQ�FKQ>HB�FP�BPPBKQF>I�QL�BKPROB�LMQFJ>I�KRQOFQFLK>I�>KA�
EB>IQE� PQ>QRP�� 4EB� CLIILTFKD� AFP@RPPFLK� OBSFBTP� PBIB@QBA� MLMRI>O�
AFBQP
�QEBFO�>QQOF?RQBP
�>KA�QEBFO�MLQBKQF>I�FJM>@Q�LK�JF@OLKRQOFBKQ�
BU@BPP� LO� AB•@FBK@V��� � 'LO� JLOB� FKCLOJ>QFLK
� OBCBO� QL�@E>MQBO� �
�
TEF@E� OBSFBTP� MLMRI>O� AFBQP� FK� JLOB� ABQ>FI�� 4>?IB� ����� MOLSFABP�
>� PRJJ>OV� LC� MLMRI>O� AFBQP� >KA� QEBFO� FJM>@Q� LK� JF@OLKRQOFBKQ�
PQ>QRP��

+242A.?6.;�(AF92��62A@�

x� !.0A<�<C<�C242A.?6.;��

� � �AA?6/BA2@��&U@IRABP�JB>Q
�MLRIQOV
�>KA�•PE�?RQ�
J>V�FK@IRAB�A>FOV�	I>@QL�SBDBQ>OF>K
�>KA�BDD�
	LSL�SBDBQ>OF>K
�MOLAR@QP��

� � R:=.0A�<;�:60?<;BA?62;A�@A.AB@��,>@QL�LSL�
SBDBQ>OF>KP�J>V�?B�>Q�OFPH�CLO�AB•@FBK@FBP�FK�
SFQ>JFK�#�� 
�FOLK
�WFK@
�>KA�<:24.���3.AAF�.061@ ��

� � (B==92:2;A.A6<;� �6FQ>JFK�#�� �PRMMIBJBKQ>QFLK�
FP�LCQBK�OB@LJJBKABA�CLO�SBDBQ>OF>KP�QL�JBBQ�
QEBFO�KBBAP��

x� +24.;� 162A��

� � �AA?6/BA2@��&U@IRABP�>II�>KFJ>I�MOLAR@QP
�
FK@IRAFKD�JB>Q
�•PE
�BDDP
�A>FOV
�>KA�ELKBV��
0OLAR@QP�QE>Q�J>V�FKSLISB�>KFJ>I�MOLAR@QP�LO�
TFIAIFCB
�PR@E�>P�@BOQ>FK�?BBOP�LO�•DP
�J>V�?B�
BU@IRABA�QLL��

� � R:=.0A�<;�:60?<;BA?62;A�@A.AB@��6BD>KP�
@LJJLKIV�C>@B�MLQBKQF>I�AB•@FBK@FBP�FK�SFQ>JFK�
# �� 
�FOLK
�@>I@FRJ
�FLAFKB
�WFK@
�>KA�LJBD>���C>QQV�



� )/0& 7„,3/.



>@FAP��

� � (B==92:2;A.A6<;� �6FQ>JFK�#�� 
�FOLK
�>KA�
LJBD>���C>QQV�>@FA�PRMMIBJBKQ>QFLK�>OB�LCQBK�
>ASFPBA�CLO�SBD>KP��$>I@FRJ�>KA�FLAFKB�PLRO@BP�
PELRIA�>IPL�?B�@>OBCRIIV�@LKPFABOBA��

%2@0.A.?6.;��62A�

� � �AA?6/BA2@��&U@IRABP�JB>Q�>KA�MLRIQOV�?RQ�
FK@IRABP�•PE�>KA�LQEBO�PB>CLLA��

� � R:=.0A�<;�:60?<;BA?62;A�@A.AB@��0BP@>Q>OF>KP�
DBKBO>IIV�E>SB�>�ILTBO�OFPH�LC�AB•@FBK@FBP�
@LJM>OBA�TFQE�SBDBQ>OF>KP�?B@>RPB�QEBV�
@LKPRJB�PB>CLLA��3B>CLLA�MOLSFABP�BPPBKQF>I�
KRQOFBKQP�PR@E�>P�LJBD>���C>QQV�>@FAP
�SFQ>JFK�
# �� 
�>KA�FOLK��

� � (B==92:2;A.A6<;� �%BMBKAFKD�LK�FKAFSFAR>I�
AFBQ>OV�@ELF@BP
�PRMMIBJBKQ>QFLK�J>V�PQFII�?B�
KB@BPP>OV
�M>OQF@RI>OIV�CLO�SFQ>JFK�%�>KA�
LJBD>���C>QQV�>@FAP��

%.92<96A560��62A��%.92<��

� � �AA?6/BA2@��&JME>PFWBP�TELIB�CLLAP
�IB>K�JB>QP
�
•PE
�CORFQP
�SBDBQ>?IBP
�KRQP
�>KA�PBBAP�TEFIB�
BU@IRAFKD�OB•KBA�DO>FKP
�IBDRJBP
�A>FOV
�>KA�
MOL@BPPBA�CLLAP��

� � R:=.0A�<;�:60?<;BA?62;A�@A.AB@��4EB�M>IBL�AFBQ�
J>V�OBPRIQ�FK�FK>ABNR>QB�FKQ>HBP�LC�@>I@FRJ
�
SFQ>JFK�%
�SFQ>JFK�&
�>KA�PLJB�#�SFQ>JFKP��

� � (B==92:2;A.A6<;� �%BMBKAFKD�LK�FKAFSFAR>I�
AFBQ>OV�@ELF@BP�>KA�PRK�BUMLPROB�CLO�SFQ>JFK�%�

$)"04&2 �� -„$2/.542„&.43 

�



PVKQEBPFP
�PRMMIBJBKQ>QFLK�J>V�?B�KBBABA�CLO�
@BOQ>FK�KRQOFBKQP��

!<D��.?/<5F1?.A2��62A@�

x�  2A<42;60� 162A��82A<��

� � �AA?6/BA2@��)FDE�C>Q
�SBOV�ILT�@>O?LEVAO>QB
�>KA�
JLABO>QB�MOLQBFK�FKQ>HB��BJME>PFWBP�FKQ>HB�LC�
KRQP�>KA�PBBAP
�OBA�JB>Q
�MLRIQOV
�•PE�>KA�
PB>CLLA
�BDDP
�CRII�C>Q�A>FOV
�>KA�LFIP��

� � R:=.0A�<;�:60?<;BA?62;A�@A.AB@��4EB�HBQL�AFBQ�
J>V�IB>A�QL�AB•@FBK@FBP�FK�•?BO
�SFQ>JFK�$
�
SFQ>JFK�%
�SFQ>JFK�&
�SFQ>JFK�+
�@>I@FRJ
�
J>DKBPFRJ
�MLQ>PPFRJ
�>KA�PLJB�#�SFQ>JFKP�
ARB�QL�QEB�IFJFQBA�S>OFBQV�LC�CLLA�@ELF@BP��

� � (B==92:2;A.A6<;� �3RMMIBJBKQ>QFLK�TFQE�
SFQ>JFKP�>KA�JFKBO>IP
�M>OQF@RI>OIV�QELPB�
JBKQFLKBA
�J>V�?B�KB@BPP>OV�QL�>SLFA�MLQBKQF>I�
AB•@FBK@FBP��

x� !<D� 0.?/<5F1?.A2
 5645�=?<A26;�162A�

� � �AA?6/BA2@��2BPQOF@QP�@>O?LEVAO>QB�FKQ>HB�TEFIB�
BJME>PFWFKD�EFDE�MOLQBFK�@LKPRJMQFLK��

� � R:=.0A�<;�:60?<;BA?62;A�@A.AB@��,LT�@>O?�
EFDE�MOLQBFK�AFBQP�J>V�IB>A�QL�AB•@FBK@FBP�FK�
SFQ>JFKP�$
�%
�>KA�&��CLI>QB��@>I@FRJ��J>DKBPFRJ��
>KA�MLQ>PPFRJ
�ARB�QL�IFJFQBA�FKQ>HB�LC�CORFQP
�
SBDBQ>?IBP
�>KA�TELIB�DO>FKP��

� � (B==92:2;A.A6<;� �$LKPFABO>QFLK�PELRIA�?B�
DFSBK�QL�PRMMIBJBKQ>QFLK
�BPMB@F>IIV�CLO�SFQ>JFKP�
>KA�JFKBO>IP�@LJJLKIV�CLRKA�FK�MI>KQ�?>PBA�
CLLAP��



� )/0& 7„,3/.



 
$EB@H�VLRO�RKABOPQ>KAFKD�TFQE�QEB�CLIILTFKD�>@QFSFQV��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

 
)./92� �	�� 	� (B::.?F� <3� %<=B9.?� �62A@� �2N;6;4� �2.AB?2@� .;1�
R:=.0A�<;�"60?<;BA?62;A�(A.AB@ ���

$)"04&2 �� -„$2/.542„&.43 

�

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-78
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-78


+242A.?6.;�@AF92�
162A�

�2N;6;4�
32.AB?2�

R:=.0A�<;�
:60?<;BA?62;A�
@A.AB@�

%<@@6/92�
@B==92:2;A.A6<;�
;22121�

,>@QL�LSL�SBDBQ>OF>K�0I>KQ�?>PBA�

CLLAP
�

BU@IRAFKD�

JB>Q�>KA�•PE�

0LQBKQF>I�

AB•@FBK@V�FK�

SFQ>JFK�#�� 
�

FOLK
�WFK@
�>KA�

LJBD>���C>QQV�

>@FAP�

6FQ>JFK�#

0BP@>Q>OF>K� „K@IRABP�•PE
�

BU@IRABP�

JB>Q�>KA�

A>FOV�

MOLAR@QP�

2BAR@BA�OFPH�

LC�AB•@FBK@FBP�

@LJM>OBA�TFQE�

SBDBQ>OF>K�

6FQ>JFK�#

6BD>K� &U@IRABP�>II�

>KFJ>I�

MOLAR@QP�

0LQBKQF>I�

AB•@FBK@FBP�FK�

SFQ>JFK�#�� 
�

FOLK
�@>I@FRJ
�

>KA�LJBD>��P�

6FQ>JFK�#

@>I@FRJ
�

LJBD>��P�


�� )/0& 7„,3/.



+BQLDBKF@� )FDE�C>Q
�SBOV�

ILT�

@>O?LEVAO>QB�

FKQ>HB�

0LPPF?IB�

AB•@FBK@V�FK�

SFQ>JFKP�$
�%
�

&��@>I@FRJ��>KA�

J>DKBPFRJ�

#�SFQ>JFKP
�

SFQ>JFKP�$
�%
�&��

@>I@FRJ�>KA�

J>DKBPFRJ�

0>IBL� &JRI>QBP�

>K@BPQO>I�

AFBQP�

0LQBKQF>I�

AB•@FBK@V�FK�

@>I@FRJ
�

SFQ>JFK�%
�

•?BO�

6FQ>JFK�%�>KA�

@>I@FRJ�

,LT�@>O?��

EFDE�MOLQBFK�

,LT�

@>O?LEVAO>QB
�

EFDE�MOLQBFK�

FKQ>HB�

0LQBKQF>I�

AB•@FBK@V�FK�#�

SFQ>JFKP�>KA�

SFQ>JFK�$�

#�SFQ>JFKP�>KA�

SFQ>JFK�$�

' //%� 02/%5$4„/.� ".%� )"26&34„.(�� )/7� „4� "' '&$43�
-„$2/.542„&.4� "6"„,"#„,„49�

4EB�BPPBK@B�LC�CLLA�MOLAR@QFLK�ABMBKAP�LK�QEB�NR>IFQV�LC�QEB�PLFI�
CLLA� FP� DOLTK� FK� >P� MI>KQP� BUQO>@Q� KRQOFBKQP� COLJ� QEB� PLFI�� 4EFP�
J>HBP�RM�QEB�KRQOFBKQ�@LJMLPFQFLK�LC�QEB�MI>KQ��

4EB�KRQOFBKQP�L?Q>FKBA�COLJ�B>QFKD�@EF@HBK
�?BBC
�>KA�MLOH�>IPL�
@LKQOF?RQB� QL� >� KRQOFBKQ�ABKPB� AFBQ� ?>PBA� LK� QEB� KRQOFBKQ�
>S>FI>?FIFQV� >KA� JF@OLKRQOFBKQ� ABKPFQV� FK� QEBPB� >KFJ>IPu� CBBAP��
.RQOFBKQP�>OB�OBQROKBA�QL�QEB�PLFI�QEOLRDE�LOD>KF@�J>QQBO�	MI>KQ�LO�

$)"04&2 �� -„$2/.542„&.43 
��



IFSBPQL@H�?FLJ>QQBO

�FK�>AAFQFLK�QL�QEB�RPB�LC�FKLOD>KF@�CBOQFIFWBOP��
4EBPB�>SBKRBP� >OB�BPPBKQF>I� QL� J>FKQ>FK� LO�OBMIBKFPE� QEB�CBOQFIFQV�
LC�QEB�PLFI��)LTBSBO
�QEB�OBCRO?FPEFKD�LC�QEBPB�KRQOFBKQP�O>OBIV�CRIIV�
OBMI>@BP� >II� QE>Q� >OB� ILPQ�� QERP
� LSBO� QFJB
� E>OSBPQFKD� OBPRIQP� FK�
@LKQFKRBA�PLFI�KRQOFBKQ� ILPP�� 'ROQEBOJLOB
�PLFI�KRQOFBKQ�@LKQBKQ�FP�
S>OF>?IB� COLJ� OBDFLK� QL� OBDFLK� QEOLRDELRQ� QEB� TLOIA�� "IQELRDE�
FK@OB>PBA� DIL?>I� CLLA� MOLAR@QFLK� >KA� AFPQOF?RQFLK� E>SB� OBAR@BA�
PLJB�KRQOFQFLK>I�AB•@FBK@FBP
�JF@OLKRQOFBKQ�AB•@FBK@FBP�OBI>QBA�QL�
FOLK
� @>I@FRJ
� WFK@
� >KA� SFQ>JFK� "� PQFII� L@@RO�� ,LTBO� PLFI� IBSBIP� LC�
WFK@
�@LMMBO
�>KA�J>KD>KBPB�E>SB�?BBK�>PPL@F>QBA�TFQE�FK@OB>PBA�
@EFIA� JLOQ>IFQV��� � "KA� JF@OLKRQOFBKQ� AB•@FBK@FBP� >OFPFKD� COLJ�
@LKPRJMQFLK� LC� KRQOFBKQ�MLLO� CLLAP� >IPL� @>K� >ASBOPBIV� >ƒB@Q�
@EFIAELLA�>KA�>ALIBP@BKQ�DOLTQE����

2BMLOQBAIV
� PLFI� ABDO>A>QFLK� >ƒB@QP� JLPQ� LC� QEB� DIL?>I� CLLA�
MOLAR@QFLK�OBDFLKP��� �4L�JBBQ�QEB�DIL?>I�KBBA�CLO�CLLA�FK�����
�FQ�
FP�BPQFJ>QBA�QE>Q�CLLA�MOLAR@QFLK�TFII�KBBA�QL�FK@OB>PB�?V�����QL�
����� LC� QLA>VuP� MOLAR@QFLK��� � 4L� MOLJLQB� >KA� J>FKQ>FK� LMQFJ>I�
CLLA�MOLAR@QFLK�QE>Q�TFII�MOLAR@B�EFDE�KRQOFQFLK>I�NR>IFQV�CLLA�QL�
JBBQ� QEB� KRQOFQFLK>I� KBBAP� LC� QEB� TLOIAuP� MLMRI>QFLK
� FK@IRAFKD�
MOLSFPFLK�LC�BPPBKQF>I�JF@OLKRQOFBKQP
�PLFI�J>K>DBJBKQ�FP�@OR@F>I�FK�
>DOF@RIQROB��'>OJFKD�MO>@QF@BP�QE>Q�CL@RP�PLIBIV�LK�FK@OB>PFKD�VFBIA�
LCQBK�IB>A�QL�ILTBO�JF@OLKRQOFBKQ�@LKQBKQ�LC�QEB�@OLM��

(IL?>I� QO>AB� LC� CLLA� E>P� IBA� QL� >K� FK@OB>PBA� >IIL@>QFLK� FK� QEB�
S>OFBQV�LC�CLLAP�>S>FI>?IB�>@OLPP�QEB�TLOIA�� "IQELRDE�QEFP�E>P� IBA�
QL�>K�FK@OB>PBA�>S>FI>?FIFQV�LC�CLLAP
�QEB�>S>FI>?FIFQV�LC�KRQOFBKQ�OF@E�
CLLAP�J>V�KLQ�?B�BNRFQ>?IB��'LO�BU>JMIB
�OB•KBA�TEB>Q�MOLAR@QP�
J>V� ?B� CLOQF•BA� TFQE� JF@OLKRQOFBKQP� ILPQ� FK� MOL@BPPFKD� FK� PLJB�
@LRKQOFBP
� ?RQ� KLQ� >II�� 'LOQF•@>QFLK� QVMF@>IIV� ABMBKAP� LK� QEB�
B@LKLJF@�PQ>QB�LC�QEB�@LRKQOV��)FDEBO�FK@LJB�@LRKQOFBP�>OB�JLOB�
IFHBIV� QL� CLOQFCV� MOLAR@QP� QE>Q� E>SB� ?BBK� PQOFMMBA� LC� QEBFO�
JF@OLKRQOFBKQP��

„K@OB>PFKD� DIL?>I� QO>AB� LC� CLLA� FK@OB>PBP� QEB� BUMLPROB� LC� QEB�
TLOIAuP� MLMRI>QFLK� QL� CLLAP� DOLTK� FK� KRQOFBKQ�MLLO� PLFIP�� 'LLA� FP�
EFDEIV� MBOFPE>?IB� >KA� MOLKB� QL� A>J>DB� COLJ� MBPQP� >KA� KRQOFBKQ�


�
 )/0& 7„,3/.



ABDO>A>QFLK�AROFKD�MLPQ�C>OJ�MOLAR@QFLK�E>KAIFKD
�QO>KPMLOQ>QFLK
�
PQLO>DB
� >KA� M>@H>DFKD�� 4EBPB� >DDOBD>QBA� C>@QLOP� IB>A� QL� QEB�
@LKPRJMQFLK� LC� KRQOFBKQ�MLLO� CLLAP
� TEF@E� @>K� IB>A� QL�
J>IKRQOFQFLK�>KA�AFBQ�OBI>QBA�EB>IQE�@LKPBNRBK@BP��

�.?:6;4�%?.0A602@�

'>OJFKD� MO>@QF@BP� >IPL� MI>V� >� @OFQF@>I� OLIB� FK� QEB� JF@OLKRQOFBKQ�
@LKQBKQ� LC� MI>KQP� >KA� IFSBPQL@H�� .RQOFBKQ� ABKPFQV� FP� AOLMMFKD� FK�
E>OSBPQBA� @OLMP� ARB� QL� LSBO�QFIIFKD
� RPB� LC� KFQOLDBK� CBOQFIFWBOP
�
CL@RPFKD�LK�FK@OB>PBA�VFBIA
�RPFKD�PVKQEBQF@�MBPQF@FABP
�>KA�LQEBO�
C>@QLOP�� )LTBSBO
� FJMIBJBKQFKD� OBDBKBO>QFSB� C>OJFKD� MO>@QF@BP�
	OBMIBKFPEFKD� PLFI� LOD>KF@� J>QQBO� >KA� EB>IQE

� >IPL� HKLTK� >P�
v@LKPBOS>QFSB� >DOF@RIQROB
w� @>K� OBPRIQ� FK� EFDEBO� IBSBIP� LC�
JF@OLKRQOFBKQP�>KA�MEVQLKRQOFBKQP����

„KPQFQRQFKD� OBDBKBO>QFSB� C>OJFKD� MO>@QF@BP� FJMOLSBP� PLFI� EB>IQE�
>KA� MI>KQ� JF@OLKRQOFBKQ� @LKQBKQ� >Q� C>OJP� TEBOB� QO>AFQFLK>I�
MO>@QF@BP�MOBSFLRPIV� TBOB�RPBA�� „K�>AAFQFLK
� OBDBKBO>QFSB� C>OJFKD�
MO>@QF@BP� >IPL� IBA� QL� >K� FK@OB>PB� FK� LJBD>��� C>QQV� >@FA� IBSBIP� FK�
JB>Q� TEBK� @LJM>OBA� TFQE� JB>Q� COLJ� DO>PP�CBA� >KFJ>IP
� RPFKD�
@LKSBKQFLK>I�C>OJFKD����

�96:.A2��5.;42�

$IFJ>QB�@E>KDB�>IPL�@>K�E>SB�>�PFDKF•@>KQ�FJM>@Q�LK�PLFI�KRQOFBKQ�
ABKPFQV��$OLMP�DOLTK�FK�OBDFLKP�TFQE�EFDEBO�@>O?LK�AFLUFAB� 	$/� 
�
IBSBIP� OBMLOQBAIV� E>SB� ��� QL� ���� IBPP� FOLK
� WFK@
� >KA� MOLQBFK����

,LTBO� MOLQBFK� @LKQBKQ� FK� TEB>Q
� MLQ>QLBP
� ?>OIBV
� >KA� OF@B� >OB�
MOLGB@QBA�QL�AB@IFKB����QL�����FC�>QJLPMEBOF@�$/� �IBSBIP�@LKQFKRB�
QL� FK@OB>PB��� � 2BAR@BA� >JLRKQP� LC� PBSBO>I� #� SFQ>JFKP
� FOLK
� >KA�
WFK@� E>SB� ?BBK� CLRKA� FK� AFƒBOBKQ� S>OFBQFBP� LC� OF@B
� ARB� QL� EFDEBO�
IBSBIP�LC�$/� �>P�TBII��

$)"04&2 �� -„$2/.542„&.43 
��



-„$2/.542„&.4� %„&4"29� &8$&33&3�

%BPMFQB� MLMRI>O� ?BIFBC� QE>Q� JLOB� FP� ?BQQBO
� BU@BPPFSB� FKQ>HB� LC�
PBSBO>I� JF@OLKRQOFBKQP� J>V� ?B� >PPL@F>QBA� TFQE� >ASBOPB� EB>IQE�
LRQ@LJBP��'LLA�@ELF@BP�PR@E�>P�LSBO@LKPRJMQFLK�LC�MOBM>OBA�>KA�
C>PQ� CLLAP� FK@OB>PB� PLAFRJ� FKQ>HB�� &U@BPP� €RLOFAB� FKQ>HB� AROFKD�
@OFQF@>I� MBOFLAP� LC� QLLQE� CLOJ>QFLK� @>K� ?B� ABQOFJBKQ>I��
'ROQEBOJLOB
� FK@OB>PBA� FKQ>HB� LC� MLQ>PPFRJ� >KA� MELPMELORP� ?V�
M>QFBKQP� TFQE� @EOLKF@� HFAKBV� AFPB>PB� @>K� FK@OB>PB� QEBFO� OFPH� CLO�
JLO?FAFQV� >KA� AB>QE�� ,>PQIV
� AFBQ>OV� PRMMIBJBKQP� >OB� @LJJLKIV�
RPBA� >KA� @LKQOF?RQB
� FK� >AAFQFLK� QL� AFBQ
� QL� QEB� LSBO>II� FKQ>HB� LC�
JF@OLKRQOFBKQPsPLJBQEFKD�JLPQ�@LKPRJBOP�ALKuQ�@LKPFABO��

4EB�'%"�OBMLOQP�>ARIQP�FK�QEB�5KFQBA�3Q>QBP�@LKPRJB��
����JD�LC�
PLAFRJ�A>FIV
�TEF@E�BU@BBAP�QEB�OB@LJJBKA>QFLKP�PBQ�CLOQE�?V�QEB�
%FBQ>OV� (RFABIFKBP� LC� }�
���� JD�A��� � 'ROQEBOJLOB
� QEB� "JBOF@>K�
)B>OQ� "PPL@F>QFLK� OB@LJJBKAP� }�
���� JD�A� CLO� >ARIQP� TFQE�
EVMBOQBKPFLK�� „Q� FP� @LK@BOKFKD
� QEBK
� QE>Q� OBMLOQBAIV� ���� LC� 53�
>ARIQP
� FK@IRAFKD� >IJLPQ� ���� LC� KLK�)FPM>KF@� #I>@H� MBLMIB
� E>SB�
EVMBOQBKPFLK� OBI>QBA� QL� BU@BPPFSB� PLAFRJ� FKQ>HB��� � -LOBLSBO
�
EVMBOQBKPFLK� J>V�FK@OB>PB�QEB�OFPH�CLO�EB>OQ�AFPB>PB�>KA�PQOLHB
�
MOFJ>OV�@>RPBP�LC�AB>QE��0OL@BPPBA
�M>@H>DBA
�>KA�OB>AV�MOBM>OBA�
CLLAP� @LKQOF?RQB� QEB� J>GLOFQV� LC� AFBQ>OV� PLAFRJ� FKQ>HB����

.RJBOLRP�ILT�PLAFRJ�LMQFLKP�>OB�>S>FI>?IB
�>KA�QEBFO�RPB�PELRIA�
?B�BK@LRO>DBA�QL�OBAR@B�FKQ>HB
�FK�>AAFQFLK�QL�CLIILTFKD�QEB�%"3)�
LO�-BAFQBOO>KB>K�AFBQ>OV�M>QQBOKP�QL�MOLJLQB�OFPH�OBAR@QFLK����

#BDFKKFKD� FK� QEB� JFA�����P
� >� I>ODB� MOLMLOQFLK� LC� QEB� T>QBO� FK�
QEB� 5KFQBA� 3Q>QBP� E>P� ?BBK� PRMMIBJBKQBA� TFQE� €RLOFAB
� ?>PBA�
LK� L?PBOS>QFLKP� QE>Q� ABKQ>I� @>OFBP� TBOB� PFDKF•@>KQIV� ILTBO� FK�
MLMRI>QFLKP� AOFKHFKD� T>QBO� TFQE� EFDEBO� €RLOFAB� @LK@BKQO>QFLKP��
4LA>V
�>MMOLUFJ>QBIV� ���� LC�QEB�53�MLMRI>QFLK�@LKPRJBP�T>QBO�
COLJ�@LJJRKFQV�PLRO@BP�QE>Q�FP�CLOQF•BA�TFQE�€RLOFAB�>P�>�MR?IF@�
EB>IQE�JB>PROB�QL�OBAR@B�QEB�MOBS>IBK@B�LC�ABKQ>I�@>OFBP��� � .LQB�
QE>Q� ?LQQIBA� T>QBO
� FK@OB>PFKDIV� @LKPRJBA� ?V� >ARIQP
� FP� DBKBO>IIV�
>�OBI>QFSBIV�MLLO�PLRO@B�LC�€RLOFAB��"IQELRDE�€RLOFA>QFLK�LC�T>QBO�


�� )/0& 7„,3/.



PLRO@BP�E>P�OBAR@BA�QEB�MOBS>IBK@B�LC�ABKQ>I�@>OFBP�FK�QEB�5KFQBA�
3Q>QBP
�BU@BPP�FKQ>HB�LC�€RLOFAB�@>K�IB>A�QL�12;A.9�OB<?<@6@
�TEF@E�
L@@ROP�TEBK�QEB�QLLQE�FP�ABSBILMFKD�AROFKD�QEB�•OPQ���VB>OP�LC�IFCB��
&U@BPP�€RLOFAB�>CQBO�QEFP�QFJB�TFII�KLQ�E>SB�>KV�>ASBOPB�BƒB@QP�LK�
QEB�QBBQE����

5PFKD� .)".&3� A>Q>� COLJ� ����� QL� ����
� $LT>K� BQ� >I� �� � CLRKA�
QE>Q� PROSBVBA� M>OQF@FM>KQP� ~��� VB>OP� LC� >DB� TEL� RPBA� AFBQ>OV�
PRMMIBJBKQP� BU@BBABA� QEB� OB@LJJBKABA� FKQ>HB� IBSBIP� CLO� FOLK
�
CLIF@� >@FA
� SFQ>JFK� %
� >KA� @>I@FRJ
� OBD>OAIBPP� LC� QEBFO� IFSFKD�
PFQR>QFLKP� >KA� EB>IQE� PQ>QRP�� 4EFP
� FK� QROK
� @LRIA� IB>A� QL� >ASBOPB�
LRQ@LJBP�� 3BB�@E>MQBO� �� CLO� >� ABQ>FIBA� AFP@RPPFLK� LK� AFBQ>OV�
PRMMIBJBKQP��

3BSBO>I� JBAF@>I� @LKAFQFLKP
� FK@IRAFKD� EBJL@EOLJ>QLPFP� >KA�
@EOLKF@� HFAKBV� AFPB>PB
� J>V� OBNRFOB� OBPQOF@QFKD� JF@OLKRQOFBKQ�
FKQ>HB� QL� >SLFA� QEB� >ASBOPB� BƒB@QP� LC� LSBO@LKPRJMQFLK�� 'LO�
BU>JMIB
�FK�EBJL@EOLJ>QLPFP
�FOLK�FKQ>HB�FP�OBPQOF@QBA�QL�MOBSBKQ�
BU@BPP�FOLK�PQLO>DB�FK�QEB�IFSBO
�EB>OQ
�>KA�M>K@OB>P��&U@BPP�PQLO>DB�
@>K� BSBKQR>IIV� @>RPB� IFSBO
� @>OAF>@
� >KA� M>K@OB>QF@� C>FIROB��
„KAFSFAR>IP�TFQE�@EOLKF@�HFAKBV�AFPB>PB�>OB�LCQBK�@LRKPBIBA�QL�IFJFQ�
QEBFO�FKQ>HB�LC�MLQ>PPFRJ�>KA�MELPMELORP�QL�>SLFA�>ASBOPB�BƒB@QP�
LC� EVMBOH>IBJF>� >KA� EVMBOMELPME>QBJF>� QE>Q� L@@RO� ARB� QL�
@LJMOLJFPBA� OBK>I� BU@OBQFLK�� &U@BPP� FKQ>HB� LC� SFQ>JFK� &� >KA�
@>I@FRJ� >IPL� E>SB� ?BBK� IFKHBA� QL� >K� FK@OB>PBA� OFPH� CLO� MOLPQ>QB�
@>K@BO�FK�JBK
�TFQE�OB@LJJBKA>QFLKP�CL@RPBA�LK�KLQ�BU@BBAFKD�
QEB�OB@LJJBKABA�A>FIV�FKQ>HB�IBSBIP����

35--"29�

"IQELRDE� JF@OLKRQOFBKQP� >OB� OBNRFOBA� FK� PJ>II� >JLRKQP� ?V� QEB�
?LAV
� QEBV� >OB� SFQ>I� CLO� MOLJLQFKD� >KA� J>FKQ>FKFKD� EB>IQE� >KA�
TBIIKBPP�� ->KV� C>@QLOP� @>K� >IQBO� >K� FKAFSFAR>IuP� JF@OLKRQOFBKQP�
OBNRFOBJBKQP�>KA�PQ>QRP��%FBQ>OV�@ELF@BP
�EB>IQE�PQ>QRP
�>S>FI>?FIFQV�
LC�>KA�>@@BPP�QL�EB>IQEV�CLLAP
�>KA�CLLA�MOLAR@QFLK�JBQELAP�COLJ�

$)"04&2 �� -„$2/.542„&.43 
��



C>OJFKD� QL� MOL@BPPFKD� FK€RBK@B� QEB� JF@OLKRQOFBKQ� @LKQBKQ� FK� QEB�
CLLAP�TB�B>Q�>KA
�RIQFJ>QBIV
�JF@OLKRQOFBKQ�PQ>QRP��

#V� @LJMIBQFKD� >� @LJMOBEBKPFSB� KRQOFQFLK� >PPBPPJBKQ� QE>Q�
FK@IRABP� >K� BS>IR>QFLK� LC� TBFDEQ� EFPQLOV� >KA� ?LAV� @LJMLPFQFLK
�
>S>FI>?IB� I>?LO>QLOV� A>Q>
� M>PQ� >KA� MOBPBKQ� JBAF@>I� PQ>QRP
� >KA�
AFBQ>OV� E>?FQP
� FKAFSFAR>IP� TFQE� LO� >Q� OFPH� CLO� ABSBILMFKD�
JF@OLKRQOFBKQ� AB•@FBK@FBP� @>K� ?B� FABKQF•BA�� "� KRQOFQFLK�CL@RPBA�
MEVPF@>I� BU>J� MOLSFABP� >AAFQFLK>I� A>Q>� LK� TEBQEBO� >KV� PFDKP� LC�
AB•@FBK@FBP�>OB�MOBPBKQ��

3R?PBNRBKQIV
� >MMOLMOF>QB� @LRKPBIFKD� @>K� QEBK� EBIM� MOBSBKQ�
AB•@FBK@FBP� LO� J>FKQ>FK� LO� FJMOLSB� JF@OLKRQOFBKQ� PQ>QRP��
&S>IR>QFKD�@ROOBKQ�PQ>QRP�>KA�OFPH�CLO�AB•@FBK@V�@>K�EBIM�MOBSBKQ�
LO�J>K>DB�JBAF@>I�@LKAFQFLKP�LO�AFPB>PBP�>PPL@F>QBA�TFQE�S>OFLRP�
JF@OLKRQOFBKQP��

$LKPRJFKD� MI>KQ�?>PBA� AFBQP� PR@E� >P� QEB� %"3)� LO�
-BAFQBOO>KB>K�PQVIB� AFBQ� @>K� MOLSFAB� >� OF@E� CLRKA>QFLK� CLO�
JF@OLKRQOFBKQP� FKQ>HBP�� 4EBPB� AFBQP� >IPL� OBAR@B� QEB� AFBQ�OBI>QBA�
AFPB>PBP� LC� EB>OQ� AFPB>PB
� PQOLHB
� QVMB� �� AF>?BQBP
� >KA�
EVMBOQBKPFLK�� /SBO>II
� RKABOPQ>KAFKD� QEB� C>@QLOP� >ƒB@QFKD�
JF@OLKRQOFBKQ� FKQ>HB� @>K� IB>A� QL� FJMOLSBA
� BSFABK@BA�?>PBA�
KRQOFQFLK�@LRKPBIFKD�>KA�FKQBOSBKQFLK��

02"$4„$&� $"3&�

"KAOB>�FP�>� ���VB>O�LIA�TLJ>K�TEL�@E>KDBA�EBO�B>QFKD�E>?FQP� ��
JLKQEP� >DL� ?B@>RPB� PEB� T>KQBA� QL� ?B@LJB� >� SBD>K� >KA� EB>OA�
QE>Q�QEB�SBD>K�AFBQ�T>P�EB>QEFBO��3EBuP�J>AB�>K�>MMLFKQJBKQ�TFQE�
VLR�?B@>RPB�PEB�CBBIP�QFOBA�>KA�TB>H�LCQBK��3EB�>IPL�QBIIP�VLR�PEBuP�
E>SFKD� QOLR?IB� @LK@BKQO>QFKD
� FP� AFWWV� >Q� QFJBP
� >KA� PEB� @>K� CBBI�
PLJB�QFKDIFKD�FK�EBO�CBBQ��

9LR�KLQF@B�EBO�PHFK�ILLHP�M>IB�>KA�EBO�QLKDRB�FP�PJLLQE�>KA�OBA��


�� )/0& 7„,3/.



�62A��6@A<?F�

x� #OB>HC>PQ��^�@RM�LC�L>QJB>I�TFQE�ELKBV
�>IJLKAP
�>KA�
>MMIBP����LW�LC�?I>@H�@LƒBB�

x� -LOKFKD�PK>@H��^�@RM�LC�BA>J>JB�

x� ,RK@E����@RM�LC�H>IB�>KA�NRFKL>�P>I>A
�IBJLK�SFK>FDOBQQB�
AOBPPFKD����LW�LC�CORFQ�PJLLQEFB�

x� "CQBOKLLK�PK>@H��E>KACRI�LC�MFQ>�@EFMP�TFQE�ERJJRP�

x� %FKKBO��IBKQFI�PLRM
�PJ>II�D>OABK�P>I>A�	JFUBA�DOBBKP
�
LIFSBP
�SBD>K�CBQ>�@EBBPB
�>KA�QLJ>QLBP

�>KA���PIF@BP�LC�
PLROALRDE�?OB>A�

x� %BPPBOQ��CORFQ�PLO?BQ�

%.A62;A�56@A<?F��D>PQOLFKQBPQFK>I�OB€RU�AFPB>PB�
"2160.A6<;�� MOLQLK�MRJM�FKEF?FQLO�
!./ <?.A<?F�C.9B2@��

x� -$6������CBJQLIFQBOP�	C,��KLOJ>I�O>KDB���������C,
�

x� )BJLDIL?FK�������D�A,�	KLOJ>I�O>KDB��������D�A,
�

5PFKD�QEB�FKCLOJ>QFLK�>?LRQ�"KAOB>�FK�QEB�MOB@BAFKD�MO>@QF@B�@>PB
�
QBPQ� VLRO� RKABOPQ>KAFKD� ?V� >KPTBOFKD� QEB� NRBPQFLKP� FK� QEB�
CLIILTFKD�>@QFSFQFBP��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

$)"04&2 �� -„$2/.542„&.43 
��



EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����


�� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-79
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-79
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-80
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-80
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-81
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-81


"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

 

+BV�4>HB>T>VP�

x� -F@OLKRQOFBKQP�FK@IRAB�>�S>OFBQV�LC�SFQ>JFKP�>KA�JFKBO>IP�

QE>Q�>OB�KBBABA�FK�PJ>II�>JLRKQP�?RQ�>OB�BPPBKQF>I�CLO�

EB>IQE�>KA�TBIIKBPP��

x� 3BSBO>I�C>@QLOP�@>K�FK€RBK@B�JF@OLKRQOFBKQ�FKQ>HB
�

FK@IRAFKD�>MMBQFQB
�PLRO@B�LC�KRQOFQFLK
�EB>IQE�PQ>QRP
�QVMB�

LC�CLLA�@LKPRJBA
�>KA�JBQELA�LC�CLLA�MOBM>O>QFLK��

x� %FBQ>OV�M>QQBOKP
�CLIILTFKD�QOBKAV�AFBQP
�>KA�RPB�LC�

AFBQ>OV�PRMMIBJBKQP�@>K�IB>A�QL�BU@BPPFSB�LO�FKPR•@FBKQ�

JF@OLKRQOFBKQ�FKQ>HB��

x� $LJJLKIV�RPBA�JBAF@>QFLKP�@>K�FK@OB>PB�QEB�OFPH�CLO�

JF@OLKRQOFBKQ�AB•@FBK@FBP��&AR@>QFLK�FP�LCQBK�KBBABA�QL�

EBIM�M>QFBKQP�JFKFJFWB�QE>Q�OFPH��

x� -F@OLKRQOFBKQ�AB•@FBK@FBP�@>K�?B�ABQB@QBA�?V�@LJMIBQFKD�

>�KRQOFQFLK�CL@RPBA�MEVPF@>I�BU>J�>KA�QEB�RPB�LC�

?FLJ>OHBOP��

$)"04&2 �� -„$2/.542„&.43 
��

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-82
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1012#h5p-82


2&'&2&.$&3�

��� .>QFLK>I�„KPQFQRQBP�LC�)B>IQE�/•@B�LC�%FBQ>OV�
3RMMIBJBKQP��.RQOFBKQ�OB@LJJBKA>QFLKP�>KA�A>Q>?>PBP��
"@@BPPBA�->V���
������� EQQMP���LAP�LA�KFE�DLS�
)B>IQE„KCLOJ>QFLK�KRQOFBKQOB@LJJBKA>QFLKP�>PMU�

��� %2„�@>I@RI>QLO�CLO�EB>IQE@>OB�MOLCBPPFLK>IP��.>QFLK>I�
"DOF@RIQROB�,F?O>OV
�53�%BM>OQJBKQ�LC�"DOF@RIQROB��
"@@BPPBA�->V���
������� EQQMP���TTT�K>I�RPA>�DLS�
ERJ>K�KRQOFQFLK�>KA�CLLA�P>CBQV�AOF�@>I@RI>QLO�

��� )LT�QL�RKABOPQ>KA�>KA�RPB�QEB�.RQOFQFLK�'>@QP�I>?BI��53�
'LLA�>KA�%ORD�"AJFKFPQO>QFLK��"@@BPPBA�->V���
�������
EQQMP���TTT�CA>�DLS�CLLA�KBT�KRQOFQFLK�C>@QP�I>?BI�ELT�
RKABOPQ>KA�>KA�RPB�KRQOFQFLK�C>@QP�
I>?BI��Y�QBUQ�4EB���%>FIV���6>IRBP���>OB���OBCBOBK@
B
LO���ILT���FK���>���KRQOFBKQ ��

��� 4EB�ILTP�>KA�EFDEP�LC�MBO@BKQ�A>FIV�S>IRB�LK�QEB�KBT�
.RQOFQFLK�'>@QP�I>?BI��53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK��
"@@BPPBA�*RKB���
������� EQQMP���TTT�CA>�DLS�CLLA�KBT�
KRQOFQFLK�C>@QP�I>?BI�ILTP�>KA�EFDEP�MBO@BKQ�A>FIV�S>IRB�
KBT�KRQOFQFLK�C>@QP�I>?BI�

��� %O>HB�6*��4EF>JFK��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
/@QL?BO�������"@@BPPBA�->V���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�QEF>JFK�

��� %O>HB�6*��2F?L€>SFK��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�*RIV�
������"@@BPPBA�->V���
������� EQQMP���IMF�LOBDLKPQ>QB�BAR�
JF@�SFQ>JFKP�OF?L€>SFK�

��� %BI>DB�#��.F>@FK��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
"RDRPQ���
�������"@@BPPBA�*RKB���
�������


�� )/0& 7„,3/.

https://ods.od.nih.gov/HealthInformation/nutrientrecommendations.aspx
https://ods.od.nih.gov/HealthInformation/nutrientrecommendations.aspx
https://www.nal.usda.gov/human-nutrition-and-food-safety/dri-calculator
https://www.nal.usda.gov/human-nutrition-and-food-safety/dri-calculator
https://www.fda.gov/food/new-nutrition-facts-label/how-understand-and-use-nutrition-facts-label
https://www.fda.gov/food/new-nutrition-facts-label/how-understand-and-use-nutrition-facts-label
https://www.fda.gov/food/new-nutrition-facts-label/how-understand-and-use-nutrition-facts-label
https://www.fda.gov/food/new-nutrition-facts-label/how-understand-and-use-nutrition-facts-label
https://www.fda.gov/food/new-nutrition-facts-label/lows-and-highs-percent-daily-value-new-nutrition-facts-label
https://www.fda.gov/food/new-nutrition-facts-label/lows-and-highs-percent-daily-value-new-nutrition-facts-label
https://www.fda.gov/food/new-nutrition-facts-label/lows-and-highs-percent-daily-value-new-nutrition-facts-label
https://lpi.oregonstate.edu/mic/vitamins/thiamin
https://lpi.oregonstate.edu/mic/vitamins/riboflavin
https://lpi.oregonstate.edu/mic/vitamins/riboflavin


EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�KF>@FK��

��� *LEKPLK�,&��6FQ>JFK�#� �AB•@FBK@V�>KA�ABMBKABK@V��-BO@H�
->KR>I�MOLCBPPFLK>I�SBOPFLK��.LSBJ?BO�������"@@BPPBA�
*RKB���
������� EQQMP���TTT�JBO@HJ>KR>IP�@LJ�
MOLCBPPFLK>I�KRQOFQFLK>I�AFPLOABOP�SFQ>JFK�AB•@FBK@V
�
ABMBKABK@V
�>KA�QLUF@FQV�SFQ>JFK�?��AB•@FBK@V�>KA�
ABMBKABK@V�

��� %O>HB�6*��6FQ>JFK�#�� ��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�*RKB��
�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�#���

���� %O>HB�6*��'LI>QB��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
%B@BJ?BO�������"@@BPPBA�*RKB���
�
����� EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�CLI>QB�

���� %BI>DB�#��6FQ>JFK�$��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�%B@BJ?BO�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�$�

���� %O>HB�6*��0>KQLQEBKF@�>@FA��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�*RIV�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�M>KQLQEBKF@�>@FA�

���� %O>HB�6*��#FLQFK��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
->O@E�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�?FLQFK�

���� %O>HB�6*��6FQ>JFK�"��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
'B?OR>OV���
�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�"�

$)"04&2 �� -„$2/.542„&.43 
��

https://lpi.oregonstate.edu/mic/vitamins/niacin
https://www.merckmanuals.com/professional/nutritional-disorders/vitamin-deficiency,-dependency,-and-toxicity/vitamin-b6-deficiency-and-dependency
https://www.merckmanuals.com/professional/nutritional-disorders/vitamin-deficiency,-dependency,-and-toxicity/vitamin-b6-deficiency-and-dependency
https://www.merckmanuals.com/professional/nutritional-disorders/vitamin-deficiency,-dependency,-and-toxicity/vitamin-b6-deficiency-and-dependency
https://www.merckmanuals.com/professional/nutritional-disorders/vitamin-deficiency,-dependency,-and-toxicity/vitamin-b6-deficiency-and-dependency
https://lpi.oregonstate.edu/mic/vitamins/vitamin-B12
https://lpi.oregonstate.edu/mic/vitamins/folate
https://lpi.oregonstate.edu/mic/vitamins/vitamin-C
https://lpi.oregonstate.edu/mic/vitamins/pantothenic-acid
https://lpi.oregonstate.edu/mic/vitamins/biotin
https://lpi.oregonstate.edu/mic/vitamins/vitamin-A


���� %BI>DB�#��6FQ>JFK�%��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�'B?OR>OV���
�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�%�

���� %BI>DB�#��6FQ>JFK�&��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
/@QL?BO�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�&�

���� %O>HB�6*��6FQ>JFK�+��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�*RIV�
������"@@BPPBA�*RKB���
������� EQQMP���IMF�LOBDLKPQ>QB�BAR�
JF@�SFQ>JFKP�SFQ>JFK�+�

���� #FBIFH�6
�+LIFPBH�-��#FL>@@BPPF?FIFQV�>KA�?FL>S>FI>?FIFQV�LC�
JFKBO>IP�FK�OBI>QFLK�QL�>�EB>IQEV�DRQ�JF@OL?FLJB��_AG�#�&B?�
,6<���������	��
������� ALF���������FGJP���������

���� %BI>DB�#��$>I@FRJ��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
3BMQBJ?BO�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�@>I@FRJ�

���� %BI>DB�#��„OLK��,FKRP�0>RIFKD�-F@OLKRQOFBKQ�„KCLOJ>QFLK�
$BKQBO��5MA>QBA�->V�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�FOLK�

���� %BI>DB�#��->DKBPFRJ��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�'B?OR>OV�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�J>DKBPFRJ�

���� %BI>DB�#��0LQ>PPFRJ��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�"MOFI�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�MLQ>PPFRJ�

���� %BI>DB�#��3LAFRJ�	@EILOFAB
��/OBDLK�3Q>QB�5KFSBOPFQV�


�
 )/0& 7„,3/.

https://lpi.oregonstate.edu/mic/vitamins/vitamin-D
https://lpi.oregonstate.edu/mic/vitamins/vitamin-E
https://lpi.oregonstate.edu/mic/vitamins/vitamin-K
https://lpi.oregonstate.edu/mic/vitamins/vitamin-K
https://doi.org/10.3390/ijms22136803
https://lpi.oregonstate.edu/mic/minerals/calcium
https://lpi.oregonstate.edu/mic/minerals/iron
https://lpi.oregonstate.edu/mic/minerals/magnesium
https://lpi.oregonstate.edu/mic/minerals/potassium


,FKRP�0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�"MOFI���
�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�PLAFRJ�

���� %BI>DB�#��:FK@��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�->V�
������"@@BPPBA�*RKB���
������� EQQMP���IMF�LOBDLKPQ>QB�BAR�
JF@�JFKBO>IP�WFK@�

���� $LIIFKP�*'��$LMMBO��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
*>KR>OV�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�@LMMBO�

���� %O>HB�6*��„LAFKB��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
*>KR>OV�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�FLAFKB�

���� %O>HB�6*��->KD>KBPB��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�->V�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�J>KD>KBPB�

���� %O>HB�6*��3BIBKFRJ��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�*RKB�
������"@@BPPBA�*RKB���
������� EQQMP���IMF�LOBDLKPQ>QB�BAR�
JF@�JFKBO>IP�PBIBKFRJ�

���� %O>HB�6*��-LIV?ABKRJ��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�->V�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�JLIV?ABKRJ�

���� %O>HB�6*��'IRLOFAB��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
%B@BJ?BO�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�€RLOFAB�

$)"04&2 �� -„$2/.542„&.43 
��

https://lpi.oregonstate.edu/mic/minerals/sodium
https://lpi.oregonstate.edu/mic/minerals/zinc
https://lpi.oregonstate.edu/mic/minerals/zinc
https://lpi.oregonstate.edu/mic/minerals/copper
https://lpi.oregonstate.edu/mic/minerals/iodine
https://lpi.oregonstate.edu/mic/minerals/manganese
https://lpi.oregonstate.edu/mic/minerals/selenium
https://lpi.oregonstate.edu/mic/minerals/selenium
https://lpi.oregonstate.edu/mic/minerals/molybdenum
https://lpi.oregonstate.edu/mic/minerals/fluoride


���� ,LTB�.-��4EB�DIL?>I�@E>IIBKDB�LC�EFAABK�ERKDBO��
MBOPMB@QFSBP�COLJ�QEB�•BIA��)EB6�'HGE�,B6��
�������	�
���������� ALF����������3�����������������

���� 2BFABO�$"
�$ERKD�29
�%BS>OPEF�00
�(O>KQ�27
�-FQJBPPBO�
3)��„K>ABNR>@V�LC�FJJRKB�EB>IQE�KRQOFBKQP��FKQ>HBP�FK�53�
>ARIQP
�QEB�����������.)".&3�� 'HGE<8AGF��
�������	�
������� ALF���������KR���������

���� 7>KD�*3
�,FR�7*
�,BB�$,��"PPL@F>QFLKP�LC�>AEBOBK@B�QL�QEB�
%"3)�AFBQ�>KA�QEB�-BAFQBOO>KB>K�AFBQ�TFQE�>II�@>RPB�
JLOQ>IFQV�FK�PR?GB@QP�TFQE�S>OFLRP�DIR@LPB�OBDRI>QFLK�
PQ>QBP�� EBAG�'HGE����������������� ALF���������
CKRQ�������������

���� 3>@HP�'-
�3SBQHBV�,0
�6LIIJBO�7-
�BQ�>I��&ƒB@QP�LK�?ILLA�
MOBPPROB�LC�OBAR@BA�AFBQ>OV�PLAFRJ�>KA�QEB�%FBQ>OV�
"MMOL>@EBP�QL�3QLM�)VMBOQBKPFLK�	%"3)
�AFBQ��%"3)�
3LAFRJ�$LII>?LO>QFSB�2BPB>O@E�(OLRM��'��A:?�#�&87 ��������
�����r���� ALF���������.&*-����������������

���� +LBIJ>K�,
�2LAOFDRBP�$&
�"IBHP>KAOLS>�+��&ƒB@QP�LC�
AFBQ>OV�M>QQBOKP�LK�?FLJ>OHBOP�LC�FK€>JJ>QFLK�>KA�
FJJRKB�OBPMLKPBP��>�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�
>K>IVPFP�LC�O>KALJFWBA�@LKQOLIIBA�QOF>IP���7I�'HGE ��
�������	�
���������� ALF���������>AS>K@BP�KJ>?����

���� 4>EOBBJ�"
�2>HE>�"
�2>?>FI�2
�BQ�>I��'>A�AFBQP��C>@QP�>KA�
•@QFLK�� EBAG�'HGE����������������� ALF���������
CKRQ�������������

����  3FISBO�7,
�0BOBW�4
�->VBO�"
�*LKBP�"2��4EB�OLIB�LC�PLFI�FK�
QEB�@LKQOF?RQFLK�LC�CLLA�>KA�CBBA��);<?BF�-E4AF�+�,B6�%BA7�
���<B?�,6<����������	����
����������� ALF���������
OPQ?�����������

���� #BOHELRQ�&%
�->I>K�-
�+O>J�4��#BQQBO�PLFIP�CLO�EB>IQEFBO�
IFSBP �"K�B@LKLJBQOF@�>PPBPPJBKQ�LC�QEB�IFKH�?BQTBBK�PLFI�
KRQOFBKQP�>KA�J>IKRQOFQFLK�FK�3R?�3>E>O>K�"COF@>� )%B,�


�� )/0& 7„,3/.

https://doi.org/10.1017/S0029665121000902
https://doi.org/10.3390/nu12061735
https://doi.org/10.3389/fnut.2022.828792
https://doi.org/10.3389/fnut.2022.828792
https://doi.org/10.1056/nejm200101043440101
https://doi.org/10.1093/advances/nmab086
https://doi.org/10.3389/fnut.2022.960922
https://doi.org/10.3389/fnut.2022.960922
https://doi.org/10.1098/rstb.2020.0181
https://doi.org/10.1098/rstb.2020.0181


( A8���������
����� ALF���������GLROK>I�MLKB���������

���� (IL?>I�0>KBI��)B>IQEV�AFBQP�CLO�>II��>�HBV�QL�JBBQFKD�QEB�
3%(P��0LIF@V�#OFBC�.L������(IL?>I�0>KBI�LK�"DOF@RIQROB�>KA�
'LLA�3VPQBJP�CLO�.RQOFQFLK�������

���� -LKQDLJBOV�%2
�#FHIf�"
�"O@ERIBQ>�2
�#OLTK�0
�*LOA>K�*��
3LFI�EB>IQE�>KA�KRQOFBKQ�ABKPFQV��MOBIFJFK>OV�@LJM>OFPLK�
LC�OBDBKBO>QFSB�>KA�@LKSBKQFLK>I�C>OJFKD��)88E#��
��������B������� ALF���������MBBOG�������

���� 3JFQE�0
�)>?BOI�)
�0LMM�"
�BQ�>I��)LT�JR@E�I>KA�?>PBA�
DOBBKELRPB�D>P�JFQFD>QFLK�@>K�?B�>@EFBSBA�TFQELRQ�
@LJMOLJFPFKD�CLLA�PB@ROFQV�>KA�BKSFOLKJBKQ>I�DL>IP �
!?B5��;4A:��<B? ���������	�
������������ ALF���������
D@?�������

���� 3BJ?>�2%
�"PH>OF�3
�(F?PLK�3
�#ILBJ�-7
�+O>BJBO�+��4EB�
MLQBKQF>I�FJM>@Q�LC�@IFJ>QB�@E>KDB�LK�QEB�JF@OLKRQOFBKQ�
OF@E�CLLA�PRMMIV���7I�'HGE ���������	�
��������� ALF���������
>AS>K@BP�KJ>?����

���� 3LAFRJ�OBAR@QFLK�FK�QEB�CLLA�PRMMIV��53�'LLA�>KA�%ORD�
"AJFKFPQO>QFLK��5MA>QBA�3BMQBJ?BO��
�������"@@BPPBA�
%B@BJ?BO���
������� EQQMP���TTT�CA>�DLS�CLLA�CLLA�
>AAFQFSBP�MBQFQFLKP�PLAFRJ�OBAR@QFLK�

���� )LT�JR@E�PLAFRJ�PELRIA�„�B>Q�>�A>V �"JBOF@>K�)B>OQ�
"PPL@F>QFLK��5MA>QBA�.LSBJ?BO��
�������"@@BPPBA�*RKB�
��
������� EQQMP���TTT�EB>OQ�LOD�BK�EB>IQEV�IFSFKD�EB>IQEV�
B>QFKD�B>Q�PJ>OQ�PLAFRJ�ELT�JR@E�PLAFRJ�PELRIA�F�B>Q�
MBO�A>V�

���� %B�0BODLI>�(
�%u"IBPP>KAOL�"��„K€RBK@B�LC�-BAFQBOO>KB>K�
AFBQ�LK�?ILLA�MOBPPROB��'HGE<8AGF���������	��
�������
ALF���������KR���������

���� "?LRQ�@LJJRKFQV�T>QBO�€RLOFA>QFLK��$BKQBOP�CLO�%FPB>PB�
$LKQOLI�>KA�0OBSBKQFLK��5MA>QBA�->V���
�������"@@BPPBA�

$)"04&2 �� -„$2/.542„&.43 
��

https://doi.org/10.1371/journal.pone.0210642
https://doi.org/10.7717/peerj.12848
https://doi.org/10.1111/gcb.12160
https://doi.org/10.1111/gcb.12160
https://doi.org/10.1093/advances/nmab104
https://doi.org/10.1093/advances/nmab104
https://www.fda.gov/food/food-additives-petitions/sodium-reduction
https://www.fda.gov/food/food-additives-petitions/sodium-reduction
https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/sodium/how-much-sodium-should-i-eat-per-day
https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/sodium/how-much-sodium-should-i-eat-per-day
https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/sodium/how-much-sodium-should-i-eat-per-day
https://doi.org/10.3390/nu10111700


/@QL?BO���
������� EQQMP���TTT�@A@�DLS�€RLOFA>QFLK�
>?LRQ� $%$=""OBC=6>I�EQQMP���TTT�@A@�DLS�€RLOFA>QFLK�
?>PF@P�FKABU�EQJ�

���� $LT>K�"&
�*RK�3
�4LLWB�*"
�BQ�>I��4LQ>I�RPR>I�JF@OLKRQOFBKQ�
FKQ>HBP�@LJM>OBA�QL�QEB�AFBQ>OV�OBCBOBK@B�FKQ>HBP�>JLKD�
5�3��>ARIQP�?V�CLLA�PB@ROFQV�PQ>QRP��'HGE<8AGF��
�������	�
����� ALF���������KR���������

���� +IBFK�&"
�4ELJMPLK�„-�*O
�4>KDBK�$-
�BQ�>I��6FQ>JFK�&�>KA�
QEB�OFPH�LC�MOLPQ>QB�@>K@BO��QEB�3BIBKFRJ�>KA�6FQ>JFK�&�
$>K@BO�0OBSBKQFLK�4OF>I�	3&,&$4
��#�&� ��
��������	��
������������ ALF���������G>J>�����������


�� )/0& 7„,3/.

https://www.cdc.gov/fluoridation/about/?CDC_AAref_Val=https://www.cdc.gov/fluoridation/basics/index.htm
https://www.cdc.gov/fluoridation/about/?CDC_AAref_Val=https://www.cdc.gov/fluoridation/basics/index.htm
https://www.cdc.gov/fluoridation/about/?CDC_AAref_Val=https://www.cdc.gov/fluoridation/basics/index.htm
https://doi.org/10.3390/nu12010038
https://doi.org/10.1001/jama.2011.1437


Chapter 6: Dietary Supplements 

�L�&4EL�&4E<4A	���'	�+�'	� �'� 	� �,)�'�

„.42/%5$4„/.�

$RIFK>OV�JBAF@FKB�MOFLOFQFWBP�EB>IQEV�B>QFKD�M>QQBOKP�QE>Q�MOLSFAB�
>ABNR>QB� BKBODV� >KA� BPPBKQF>I� KRQOFBKQP� COLJ� CLLA�� 3LJBQFJBP�
@LKAFQFLKP�>OFPB�CLO�TEF@E�AFBQ>OV�PRMMIBJBKQ>QFLK�FP�KBBABA�>KA�
EBIMCRI��

"� 162A.?F� @B==92:2;A� FP� >� MOLAR@Q� Q>HBK� ?V� JLRQE� QE>Q� FP�
FKQBKABA� QL� PRMMIBJBKQ� QEB� AFBQ� >KA� FP� I>?BIBA� >P� >� AFBQ>OV�
PRMMIBJBKQ�� ->KV� QELRP>KAP� LC� PRMMIBJBKQP� >OB� >S>FI>?IB� CLO�
MRO@E>PB�� 4EBPB� >OB� MOLJLQBA� CLO� >� S>OFBQV� LC� RPBP
� FK@IRAFKD�
FJMOLSFKD�LSBO>II�DBKBO>I�EB>IQE�>KA�MOBSBKQFKD�AFPB>PB	P

�QOB>QFKD�
>�@ROOBKQ�JBAF@>I�FPPRB
�MOLJLQFKD�TBFDEQ�ILPP�LO�FK@OB>PBA�JRP@IB�
J>PP
� FK@OB>PFKD� BKBODV
� >KA� FJMOLSFKD� >QEIBQF@� >KA� PBUR>I�
MBOCLOJ>K@B��

"IQELRDE� QEB� 53� 'LLA� >KA� %ORD� "AJFKFPQO>QFLK� 	'%"
� E>P�
BPQ>?IFPEBA� (LLA� ->KRC>@QROFKD� 0O>@QF@BP� 	(-0P
� QE>Q� PBQ�
BUMB@Q>QFLKP�CLO�ELT�AFBQ>OV�PRMMIBJBKQP�JRPQ�?B�J>KRC>@QROBA
�
MOBM>OBA
�>KA�PQLOBA
�QEB�P>CBQV�>KA�B•@>@V�RIQFJ>QBIV�>OB�IBCQ�QL�
QEB�J>KRC>@QROBO�>KA�@>K�?B�RK@BOQ>FK��3RMMIBJBKQ�I>?BIP�@>KKLQ�
@I>FJ�QL�QOB>Q
�@ROB
� JFQFD>QB
�LO�MOBSBKQ�>�AFPB>PB��3QFII
�QEBV�@>K�
OB€B@Q� >� OBI>QFLKPEFM� ?BQTBBK� >� PRMMIBJBKQ� FKDOBAFBKQ� >KA� QEB�
MLPPF?FIFQV�LC�OBAR@FKD�QEB�OFPH�CLO�>�JBAF@>I�FPPRB�LO�>�AFPB>PB
�>KA�

$)"04&2 �� %„&4"29 3500,&-&.43 
��


��



�2N;6A6<;�<3�.�

�62A.?F�

(B==92:2;A�

v"�MOLAR@Q�

QEBV�J>V�PQ>QB�ELT�>�MOLAR@Q�J>V�>ƒB@Q�QEB�?LAV�>KA�@>K�J>HB�>�
EB>IQE�@I>FJ��

%B@BMQFSB� >ASBOQFPFKD� FP� @LJJLK� FK� QEB� PRMMIBJBKQ� FKARPQOV��
0OLAR@QP�I>?BIBA�vK>QRO>Iw�>OB�KLQ�KB@BPP>OFIV�P>CBO�>KA�EB>IQEFBO
�
>IQELRDE� @LKPRJBOP� LCQBK� >PPRJB� QEFP� QL� ?B� QORB�� "ASBOPB� PFAB�
BƒB@QP�E>SB�?BBK�OBMLOQBA�OBI>QBA�QL�FKDOBAFBKQP�KLQ�IFPQBA�LK�QEB�
I>?BI�>KA�@LKQ>JFK>KQP��

)LT�QEB�MOLAR@Q�FP�RPBA�LO�@LKPRJBA
�QEB�>JLRKQ�@LKPRJBA
�
>KA� QEB� FKAFSFAR>IuP� EB>IQE� PQ>QRP� @>K� FK€RBK@B� QLIBO>K@B� >KA�
LRQ@LJBP�� ->KV� PRMMIBJBKQP� >OB� TFABIV� RPBA� TFQELRQ� JBAF@>I�
PRMBOSFPFLK
� >KA� J>KV� >OB� FKBƒB@QFSB� OBI>QBA� QL� QEBFO� FKQBKABA�
RPB��"K�FJMLOQ>KQ�@LK@BOK�FP�QE>Q�PLJB�PRMMIBJBKQP�@>K�>IQBO�QEB�
B•@>@V�LC�MOBP@OF?BA�JBAF@>QFLKP��(FSBK�QEB�MOBS>IBK@B�LC�RPB�>KA�
I>@H�LC�LSBOPFDEQ�OBD>OAFKD�P>CBQV�>KA�B•@>@V
�FQ�FP�SFQ>I�QE>Q�EB>IQE�
@>OB� MOLCBPPFLK>IP� >KA� @LKPRJBOP� ?B� >T>OB� LC� QEB� P>CBQV� FPPRBP�
>PPL@F>QBA� TFQE� AFBQ>OV� PRMMIBJBKQP� >KA� ELT� QL� ABQBOJFKB� FC� >�
PRMMIBJBKQ�FP�KBBABA
�>P�TBII�>P�ELT�QL�J>HB�BAR@>QBA�AB@FPFLKP�
TEBK�MRO@E>PFKD�QEBPB�MOLAR@QP��

$5,„."29� -&%„$„.&� ".%� %„&4"29� 3500,&-&.43�

$RIFK>OV�JBAF@FKB�MOLJLQBP�EB>IQEV�B>QFKD�?BE>SFLOP
�CL@RPFKD�LK�
QEB�@LKPRJMQFLK�LC�>�EB>IQEV�AFBQ�MOFJ>OFIV�@LJMLPBA�LC�>�S>OFBQV�
LC�TELIB�>KA�RKMOL@BPPBA�CLLAP�CLO�AFPB>PB�MOBSBKQFLK�LO�AFPB>PB�
J>K>DBJBKQ�� )LTBSBO
� CLLA� >IIBODFBP� >KA� CLLA� MOBCBOBK@BP
�
JBAF@>I� @LKAFQFLKP
� >KA� QEB� I>@H� LC� >@@BPP� QL� LO� @LPQP� LC� S>OFLRP�
QVMBP�LC�CLLAP�J>V�T>OO>KQ�>�KBBA�CLO�AFBQ>OV�PRMMIBJBKQP��

%FBQ>OV� PRMMIBJBKQP
� AB•KBA� FK� QEB�
>@@LJM>KVFKD�QBUQ�?LU
�>OB�TFABIV�RPBA�?V�
@LKPRJBOP� LC� >II� >DBP
� TFQE� RPB� @LKQFKRFKD�
QL�FK@OB>PB�� � &PQFJ>QBP� FKAF@>QB� @LKPRJBOP�
PMBKA� JLOB� QE>K� ����� ?FIIFLK� >KKR>IIV� LK�
S>OFLRP�QVMBP�LC�PRMMIBJBKQP���

„K�QEB� ����P
�MOFLO�QL�QEB�M>PP>DB�LC�QEB�


�� )/0& 7„,3/.



	LQEBO�QE>K�

QL?>@@L
�QE>Q�FP�

FKQBKABA�QL�

PRMMIBJBKQ�QEB�

AFBQ��@LKQ>FKP���LO�

JLOB�AFBQ>OV�

FKDOBAFBKQP�

	SFQ>JFKP
�

JFKBO>IP
�

?LQ>KF@>IP

�FP�

FKQBKABA�QL�?B�

Q>HBK�?V�JLRQE�

>P�>�MFII
�@>MPRIB
�

Q>?IBQ�LC�IFNRFAP
�FP�

I>?BIBA�LK�QEB�

COLKQ�M>KBI�>P�

?BFKD�>�AFBQ>OV�

PRMMIBJBKQ�w��

%FBQ>OV� 3RMMIBJBKQ� >KA� )B>IQE� &AR@>QFLK�
"@Q� 	%3)&"

� >?LRQ� �
���� AFƒBOBKQ�
PRMMIBJBKQP� TBOB� >S>FI>?IB�� 4LA>V
� JLOB�
QE>K���
����AFƒBOBKQ�PRMMIBJBKQ�QVMBP�@>K�
?B� MRO@E>PBA� FK� PQLOBP� >KA�LO� LKIFKB��
2BMLOQBAIV
� >IJLPQ� ���� LC� >ARIQP� FK� QEB�
5KFQBA�3Q>QBP�RPB�AFBQ>OV�PRMMIBJBKQP
�TFQE�
������ LC� TLJBK� OBMLOQFKD� RPFKD�
PRMMIBJBKQP� FK� @LJM>OFPLK� QL� ������ LC�
JBK� � � "@@LOAFKD� QL� -FPEO>� BQ� >I�
� RPB� >IPL�
FK@OB>PBP�TFQE�>DFKD���

-LOB� QE>K� ���� LC� FKAFSFAR>IP� PROSBVBA�
OBMLOQBA� RPFKD� �� LO� JLOB� PRMMIBJBKQP� FK�
QEB� M>PQ� ��� A>VP�� „K� QEFP� PROSBV
� QEB� JLPQ�
@LJJLK� QVMBP� LC� PRMMIBJBKQP� RPBA� TBOB�
JRIQFSFQ>JFK�JFKBO>I
� SFQ>JFK� %
� •PE� LFIP
�
>KA� SFQ>JFK� $� MOLAR@QP�� � /QEBO� @LJJLKIV�
RPBA� PRMMIBJBKQP� FK@IRAB�/<A.;60.9@
�
@>I@FRJ
� >KA� SFQ>JFK� #�� �� 2BMLOQBA�
PRMMIBJBKQ� RPB� FK@OB>PBA� COLJ� ������ FK�
����� QL� >IJLPQ� ���� FK� ����r����� CLO� >II�
>ARIQP�� � 7EBK�>AGRPQBA�?V�>DB
� ������ LC�>ARIQP�>DBA� ���VB>OP�LO�
LIABO�OBMLOQBA�Q>HFKD�>Q�IB>PQ���PRMMIBJBKQ�A>FIV
�TFQE�������Q>HFKD�
��LO�JLOB�PRMMIBJBKQP��

4EFP� @E>MQBO� OBSFBTP� P>CBQV� @LK@BOKP� >KA� @LKPFABO>QFLKP
�
B•@>@V
� TEBK� QL� @LKPFABO� PRMMIBJBKQ>QFLK
� >KA� DRFABIFKBP� CLO�
BS>IR>QFKD�PRMMIBJBKQ�RPB�>KA�LO�KBBA��

(.32AF�

%FBQ>OV�PRMMIBJBKQ�MOLAR@QP�>OB�LSBOPBBK�?V�QEB�'%"�?RQ
�RKIFHB�
ME>OJ>@BRQF@>I� AORDP
� AFBQ>OV� PRMMIBJBKQP� >OB� KLQ� PQOF@QIV�
OBDRI>QBA�� &K>@QBA� FK� ����
� QEB� %3)&"� LRQIFKBA� ORIBP� CLO� QEB�
I>?BIFKD�>KA�P>CBQV�LC�AFBQ>OV�PRMMIBJBKQP�� � )LTBSBO
�QEB�%3)&"�

$)"04&2 �� %„&4"29 3500,&-&.43 
��



>IPL� PQ>QBA� QE>Q� QEB� v'%"� FP� KLQ� >RQELOFWBA� QL� OBSFBT� AFBQ>OV�
PRMMIBJBKQ�MOLAR@QP�CLO�P>CBQV�>KA�BƒB@QFSBKBPP�?BCLOB�QEBV�>OB�
J>OHBQBA
w� QEBOB?V� MI>@FKD� QEB� OBPMLKPF?FIFQV� CLO� P>CBQV� LK� QEB�
J>KRC>@QROBOP���

0OLAR@QP�@>K�LKIV�?B�OBJLSBA�COLJ�QEB�J>OHBQ�>CQBO�QEB�'%"�E>P�
MOLSBA�QE>Q�>�PRMMIBJBKQ�FP�RKP>CB�� � „K�QEBPB�FKPQ>K@BP
�QEB� '%"�
TFII�FPPRB�MR?IF@�KLQF•@>QFLKP�>KA�MOBPP�OBIB>PBP�QL�>IBOQ�QEB�MR?IF@�
LC�P>CBQV�@LK@BOKP��

„K�����
�QEB�'%"�BPQ>?IFPEBA�OBNRFOBJBKQP�>KA�DRFABIFKBP�	(-0P
�
CLO� AFBQ>OV� PRMMIBJBKQP�� � 4EB� (-0P� PBQ� CLOQE� BUMB@Q>QFLKP� ?V�
TEF@E�AFBQ>OV�PRMMIBJBKQP�JRPQ�?B�J>KRC>@QROBA
�MOBM>OBA
�>KA�
PQLOBA� QL� BKPROB� NR>IFQV�� � $LJM>KFBP� >OB� BUMB@QBA� QL� DR>O>KQBB�
QEB�FABKQFQV
�MROFQV
�PQOBKDQE
�>KA�@LJMLPFQFLK�LC�QEBFO�MOLAR@QP���

2BMLOQFKD� LC� PBOFLRP� >ASBOPB� BƒB@QP� FP� >IPL� J>KA>QLOV�� 4EB� '%"�
JRPQ�>IPL�?B�KLQF•BA�?BCLOB�MOLAR@QP�TFQE�KBT�AFBQ>OV�FKDOBAFBKQP�
>OB�J>OHBQBA��

3FK@B�*>KR>OV�����
�TEBK�QEB�'LLA�3>CBQV�-LABOKFW>QFLK�"@Q�T>P�
M>PPBA
�QEB� '%"�E>P�E>A�QEB�>RQELOFQV�QL�OB@>II�MOLAR@QP�TFQELRQ�
OBIVFKD�LK�QEB�J>KRC>@QROBO�QL�SLIRKQ>OFIV�OBJLSB�JFP?O>KABA�LO�
>ARIQBO>QBA� MOLAR@QP� COLJ� QEB� J>OHBQMI>@B�� � 'ROQEBOJLOB
�
M>PP>DB� LC� QEFP� >@Q� OBNRFOBP� J>KRC>@QROBOP� QL� SBOFCV� P>CBQV� LC�
FKDOBAFBKQP�RPBA�COLJ�CLOBFDK�PRMMIFBOP
�?B@>RPB�@LKPQFQRBKQP�RPBA�
FK�PRMMIBJBKQP
�>P�TBII�>P�QEB�PRMMIBJBKQP�QEBJPBISBP
�>OB�KLT�
J>KRC>@QROBA�>OLRKA�QEB�TLOIA��

%BPMFQB� QEBPB� OBDRI>QLOV� @E>KDBP
� NR>IFQV� @LKQOLI� OBD>OAFKD�
P>CBQV�>KA�B•@>@V�>OB�PQFII�QEB�OBPMLKPF?FIFQV�LC�QEB�J>KRC>@QROBO��
"IQELRDE� J>KRC>@QROBOP� >OB� OBPMLKPF?IB� CLO� MOLAR@FKD�
PRMMIBJBKQP�QE>Q�>OB�P>CB
�QEBV�AL�KLQ�KBBA�QL�BPQ>?IFPE�P>CBQV�LO�
BƒB@QFSBKBPP�?BCLOB�QEBV�>OB�>S>FI>?IB�FK�QEB�J>OHBQMI>@B��

->KV�PRMMIBJBKQP�>OB�TFABIV�RPBA�TFQELRQ�JBAF@>I�PRMBOSFPFLK��
-LOBLSBO
� J>KV� E>SB� ?BBK� CLRKA� FKBƒB@QFSB� OBI>QBA� QL� QEBFO�
FKQBKABA�RPB�� �„K�C>@Q
�QEB�'%"�FPPRBA�>�T>OKFKD�CLO�@LKPRJBOP�QE>Q�
PRMMIBJBKQP� RPBA� CLO� TBFDEQ� ILPP
� FK@OB>PFKD� JRP@IB� J>PP
� >KA�


�� )/0& 7„,3/.



FJMOLSFKD�PBUR>I�CRK@QFLK�>OB�JLOB�IFHBIV�QE>K�LQEBO�PRMMIBJBKQP�
QL�?B�AB@BMQFSBIV�J>OHBQBA�>KA�@LKQ>FK�TFQE�QLUF@�FKDOBAFBKQP���

�62A.?F�(B==92:2;A��9.6:@�

%ORD�I>?BIP�@>K�@I>FJ�QL�QOB>Q
�@ROB
�JFQFD>QB
�LO�MOBSBKQ�>�AFPB>PB
�
?RQ�QEFP�FP�MOLEF?FQBA�CLO�AFBQ>OV�PRMMIBJBKQP��4EOBB�QVMBP�LC�@I>FJP�
>OB� >IILTBA� LK� PRMMIBJBKQ� I>?BIP�� KRQOFBKQ� @LKQBKQ
� PQOR@QROB�
CRK@QFLK�@I>FJ
�>KA�LO�>�EB>IQE�@I>FJ�� �'LO�FKPQ>K@B
�>�PRMMIBJBKQ�
I>?BI�J>V�OB€B@Q�>�OBI>QFLKPEFM�?BQTBBK�>�PRMMIBJBKQ�FKDOBAFBKQ�
>KA� QEB� MLPPF?FIFQV� LC� OBAR@FKD� QEB� OFPH� CLO� >� JBAF@>I� FPPRB� LO� >�
AFPB>PB��

„K�>�PQOR@QROB�CRK@QFLK�@I>FJ
�>�J>KRC>@QROBO�J>V�PQ>QB�ELT�QEBFO�
MOLAR@Q�TLRIA�MLPPF?IV�>ƒB@Q�QEB�?LAV
�?RQ�QEB�PQ>QBJBKQ�@>KKLQ�
JBKQFLK�>KV�PMB@F•@�JBAF@>I�MOL?IBJ��0OLAR@QP�>OB�>IPL�OBNRFOBA�
QL� E>SB� >� AFP@I>FJBO� QE>Q� OB>AP
� v4EFP� PQ>QBJBKQ� E>P� KLQ� ?BBK�
BS>IR>QBA� ?V� QEB� '%"�� 4EFP� MOLAR@Q� FP� KLQ� FKQBKABA� QL� AF>DKLPB
�
QOB>Q
�@ROB
�LO�MOBSBKQ�>KV�AFPB>PB�w��

$LKPRJBOP�>OB�LCQBK�AO>TK�QL�MOLAR@QP�QE>Q�>OB�>ASBOQFPBA�>P�
vK>QRO>I
w� ?B@>RPB� >P� QEBV� BNR>QB� QEB� QBOJ� K>QRO>I� TFQE� ?BFKD�
EB>IQEFBO� >KA� P>CBO�� )LTBSBO
� QEFP� >PPRJMQFLK� FP� KLQ� @LOOB@Q�� >�
S>OFBQV�LC�>ASBOPB�PFAB�BƒB@QP�E>SB�?BBK�OBMLOQBA�OBI>QBA�QL�QEB�
@EBJF@>I� J>HBRM� LC� MOLAR@QP�� „K� >AAFQFLK
� PLJB� FKDOBAFBKQP�
@LKQ>FKBA�FK�>�MOLAR@Q�J>V�KLQ�?B� IFPQBA�LK�QEB� I>?BI
�>KA�PLJB�
MOLAR@QP�J>V�@LKQ>FK�@LKQ>JFK>KQP�� )LT�QEB�MOLAR@Q�FP�RPBA�LO�
@LKPRJBA
� QEB� >JLRKQ� @LKPRJBA
� >KA� QEB� EB>IQE� PQ>QRP� LC� QEB�
FKAFSFAR>I� RPFKD� FQ� >OB� LQEBO� C>@QLOP� QE>Q� FK€RBK@B� QLIBO>K@B�� 4EB�
>JLRKQ� >KA� BƒB@Q� LC� >� MOLAR@Q� FKDOBAFBKQ� @>K� ?B� AO>J>QF@>IIV�
AFƒBOBKQ� TEBK� @LKPRJBA� >P� >� QB>� O>QEBO� QE>K� >P� >K� BUQO>@Q��
$LJJLK� PFAB� BƒB@QP� QE>Q� E>SB� ?BBK� OBMLOQBA� TFQE� RPB� LC� QEBPB�
MOLAR@QP� FK@IRAB� AF>OOEB>
� ABEVAO>QFLK
� K>RPB>
� SLJFQFKD
�
BIB@QOLIVQB�>IQBO>QFLKP
�@>OAF>@�>OOEVQEJF>P
�>KA�IFSBO�A>J>DB���

2BMLOQBAIV
�QEB�'%"�@LJMIBQBP�>MMOLUFJ>QBIV�����FKPMB@QFLKP�LC�
AFBQ>OV� PRMMIBJBKQP� >KKR>IIV�� � 0OLAR@QP� >OB� DBKBO>IIV� OB@>IIBA� FC�

$)"04&2 �� %„&4"29 3500,&-&.43 
��



QEBV� >OB� CLRKA� QL� ?B� @LKQ>JFK>QBA� TFQE� JBAF@>QFLKP
� JF@OL?BP
�
MBPQF@FABP
�>KA�LO�EB>SV�JBQ>IP��
� �„KCLOJ>QFLK�OBD>OAFKD�MOLAR@QP�
Q>FKQBA�TFQE�@LKQ>JFK>KQP�@>K�?B�CLRKA�FK�QEB�'%"uP�)B>IQE�'O>RA�
0OLAR@Q� %>Q>?>PB��� � 2B@>IIP� L@@RO� >IPL� TEBK� MOLAR@Q�
J>KRC>@QROBOP� J>HB� FK>@@RO>QB� @I>FJP� >KA�LO� QEB� MOLAR@Q� ALBP�
KLQ�@LKQ>FK�TE>Q�QEB�I>?BI�PQ>QBP�OBD>OAFKD�>JLRKQP�	B�D�
�QEBV�J>V�
@LKQ>FK�QLL�IFQQIB�LO�QLL�JR@E�LC�>�M>OQF@RI>O�FKDOBAFBKQ
��

"K�>AAFQFLK>I�@LK@BOK�FP�QE>Q�JLOB�QE>K�����AFBQ>OV�PRMMIBJBKQP�
@>K� >IQBO� QEB� B•@>@V� LC� >� S>OFBQV� LC� MOBP@OF?BA� JBAF@>QFLKP� 	PBB�
0LQBKQF>I� -BAF@>QFLK�3RMMIBJBKQ� „KQBO>@QFLKP� QBUQ� ?LU
�� 'LO�
BU>JMIB
� EBO?>I� PRMMIBJBKQP� PR@E� >P� 3Q�� *LEKuP� TLOQ� @>K� OBAR@B�
QEB� B•@>@V� LC� PBSBO>I� AORDP
� FK@IRAFKD� JBAF@>QFLKP� CLO� EB>OQ�
AFPB>PB
�ABMOBPPFLK
�)„6�"„%P
�>KA�?FOQE�@LKQOLI
�QL�K>JB�>�CBT����

0OFLO� QL� PRODBOV
� >� S>OFBQV� LC� AFBQ>OV� PRMMIBJBKQP� PELRIA� ?B�
AFP@LKQFKRBA
�FK@IRAFKD�@LJJLKIV�RPBA�MOLAR@QP�PR@E�>P�QROJBOF@
�
SFQ>JFK�&
�•PE�LFIP
�>KA�JBI>QLKFK�?B@>RPB�QEBPB�FK@OB>PB�QEB�OFPH�
CLO�?IBBAFKD��"�JLOB�FK�ABMQE�IFPQ�FP�>S>FI>?IB�COLJ�5$,"�)B>IQE����

%<A2;A6.9�"2160.A6<;�(B==92:2;A�R;A2?.0A6<;@�

x� �;A60<.4B9.;A@� �>KFPB
�ALKD�NR>F�

x� �;A6=9.A292A�.44?24.A6<;�=?<=2?A62@��

•PE�LFI
�D>OIF@
�SFQ>JFK�&
�DFKDHL�

x� �9A2?21�1?B4�092.?.;02� 	@VQL@EOLJB�

0����BKWVJB�>@QFS>QFLK
��3Q��*LEKuP�TLOQ
�

"JBOF@>K�DFKPBKD�

x� �9A2?.A6<;@�6;�/9<<1�49B0<@2�92C29@��


�
 )/0& 7„,3/.

https://www.fda.gov/consumers/health-fraud-scams/health-fraud-product-database
https://www.fda.gov/consumers/health-fraud-scams/health-fraud-product-database
https://www.uclahealth.org/medical-services/surgery/plastic-surgery/patient-resources/medications-avoid-before-surgery


DFKPBKD
�@FKK>JLK
�KLM>IP���

4EB� '%"uP� %FBQ>OV� 3RMMIBJBKQ� „KDOBAFBKQ� %FOB@QLOV� MOLSFABP�
FKCLOJ>QFLK� OBD>OAFKD� P>CBQV� @LK@BOKP� >?LRQ� @LJMLKBKQP� CLRKA�
FK�S>OFLRP�PRMMIBJBKQP��� �4EB�QBUQ�?LU�QFQIBA�v)BO?>I�3RMMIBJBKQP�
QE>Q� 3ELRIA� #B� "SLFABA� LO� 5PBA� TFQE� $>RQFLKw� OB€B@QP� @ROOBKQ�
OB@LJJBKA>QFLKP� CLO� >SLFAFKD� LO� @>RQFLRPIV� RPFKD� S>OFLRP�
MOLAR@QP���
���

�2?/.9�(B==92:2;A@�A5.A�(5<B91��2��C<6121�<?�

*@21�,6A5��.BA6<;�

x� $E>M>OO>I�	>SLFA
�

x� $LJCOBV�	>SLFA
�

x� &MEBAOFKB�>IH>ILFAP�	>SLFA
�

x� +>S>�H>S>�	>SLFA
�

x� ,I�QOVMQLME>K�	@>RQFLK
�

x� ,L?BIF>�	>SLFA
�

x� 2BA�OF@B�VB>PQ�	@>RQFLK
�

$)"04&2 �� %„&4"29 3500,&-&.43 
��

https://www.fda.gov/food/dietary-supplements/information-select-dietary-supplement-ingredients-and-other-substances


x� 3Q��*LEKuP�TLOQ�	@>RQFLK
�

x� 7FIILT�?>OH�	@>RQFLK
�

x� 9LEFJ?B�	>SLFA
��
���

7)&.� 4/� $/.3„%&2� 3500,&-&.4"4„/.�

$LKPFABO>QFLK� CLO� OB@LJJBKAFKD� AFBQ>OV� PRMMIBJBKQP� FP� LCQBK�
OBNRFOBA�TEBK�TLOHFKD�TFQE�MLMRI>QFLKP�>Q�EFDE�OFPH�CLO�ABSBILMFKD�
AB•@FBK@FBP�� ->IKLROFPEBA� M>QFBKQP� >IPL� LCQBK� OBNRFOB�
PRMMIBJBKQ>QFLK� QL� @LOOB@Q� AB•@FBK@FBP� QE>Q� >OB� MOBPBKQ��
'ROQEBOJLOB
� FKAFSFAR>IP� TEL� JFDEQ� ?B� @LKPFABOBA� FK� LSBO>II�
DBKBO>I� DLLA� EB>IQE� J>V� MOBPBKQ� TFQE� AB•@FBK@FBP� QE>Q� OBNRFOB�
PRMMIBJBKQ>QFLK�� 'LO� BU>JMIB
� >� EB>IQEV� FKAFSFAR>I� J>V� ?B�
AF>DKLPBA� TFQE� JBD>IL?I>PQF@� >KBJF>� ARB� QL� >� SFQ>JFK� #���

AB•@FBK@V� >CQBO� Q>HFKD� >� JBAF@>QFLK� PR@E� >P� >� MOLQLK�MRJM�
FKEF?FQLO�	00„
�CLO�J>KV�VB>OP
�?B@>RPB�00„P�OBAR@B�#�� �>?PLOMQFLK��

4EB� v0LMRI>QFLKP� >Q� 2FPH� CLO� %BSBILMFKD� .RQOFBKQ� %B•@FBK@FBPw�
QBUQ� ?LU� FIIRPQO>QBP� >AAFQFLK>I� MLMRI>QFLKP� >Q� OFPH� CLO� ABSBILMFKD�
KRQOFBKQ�AB•@FBK@FBP�TEBOB�PRMMIBJBKQ>QFLK�J>V�?B�?BKB•@F>I��


�� )/0& 7„,3/.



%<=B9.A6<;@�.A�'6@8�3<?��2C29<=6;4�#BA?62;A�

�2N062;062@�

x� $EOLKF@�FIIKBPP�

x� „KAFSFAR>IP�@LKPRJFKD���
����0.9<?62@�

MBO�A>V�

x� „KAFSFAR>IP�TFQE�FK>ABNR>QB�AFBQ>OV�

FKQ>HB�LO�E>SB�FK@OB>PBA�OBNRFOBJBKQP�

x� „KAFSFAR>IP�TEL�>OB�MOBDK>KQ
�MI>KKFKD�

MOBDK>K@V
�LO�I>@Q>QFKD�

x� ->I>?PLOMQFSB�@LKAFQFLKP�

x� 0LLO�IFCBPQVIB�	B�D�
�>?RPFKD�>I@LELI�>KA�

AORDP
�

x� 4>HFKD�JBAF@>QFLKP�>PPL@F>QBA�TFQE�AORD�

KRQOFBKQ�FKQBO>@QFLKP�

$LJMIBQFKD�>�@LJMOBEBKPFSB�KRQOFQFLK�>PPBPPJBKQ�FP�BPPBKQF>I�CLO�
FABKQFCVFKD�FKAFSFAR>IP�TEL�E>SB�LO�>OB�>Q�EFDE�OFPH�CLO�ABSBILMFKD�
KRQOFQFLK>I�AB•@FBK@FBP�QE>Q�J>V�T>OO>KQ�KBBA�CLO�PRMMIBJBKQ>QFLK�
	PBB�3QBMP�FK�$LJMIBQFKD� >�$LJMOBEBKPFSB� .RQOFQFLK� "PPBPPJBKQ�
QBUQ�?LU
��"AAFQFLK>IIV
�>�KRQOFQFLK�CL@RPBA�MEVPF@>I�BU>J�@>K�EBIM�
@IFKF@F>KP�ABQB@Q�PFDKP�LC�AB•@FBK@FBP�FC�QEBV�>OB�MOBPBKQ��&S>IR>QFKD�
M>PQ� JBAF@>I� EFPQLOV
� @ROOBKQ� EB>IQE� PQ>QRP
� >KA� MOBP@OF?BA�
JBAF@>QFLK�RPB�MOLSFABP�JLOB�A>Q>�CLO�OFPH�>PPBPPJBKQ��

2FPH� CLO� >� AB•@FBK@V� ?>PBA� LK� EB>IQE� PQ>QRP� >P� TBII� >P� OFPH� CLO�
E>OJ� FC� RPFKD� >� PRMMIBJBKQ� FP� >IPL� M>O>JLRKQ� TEBK� BS>IR>QFKD�

$)"04&2 �� %„&4"29 3500,&-&.43 
��



>KA� OB@LJJBKAFKD� PRMMIBJBKQP�� 'LO� BU>JMIB
�=?</6<A60@� E>SB�
DBKBO>IIV�?BBK�CLRKA�QL�?B�P>CB�TEBK�RPBA�?V�EB>IQEV�FKAFSFAR>IP�
?RQ� E>SB� >IPL� ?BBK� >PPL@F>QBA� TFQE� >ASBOPB� BƒB@QP� FK� M>QFBKQP�
OBNRFOFKD� @OFQF@>I� @>OB��� � „K� >AAFQFLK� QL� BIF@FQFKD� RPB� LC� MOBP@OF?BA�
JBAF@>QFLKP
�RPB�LC�>II�AFBQ>OV�PRMMIBJBKQP�>KA�O>QFLK>IB�CLO�RPB�
PELRIA� ?B� L?Q>FKBA�� ,>?LO>QLOV� A>Q>� @>K� >IPL� ?B� RPBA� CLO�
@LK•OJFKD�FC�AB•@FBK@FBP�>OB�MOBPBKQ��

(A2=@�6;��<:=92A6;4�.��<:=?252;@6C2�#BA?6A6<;�

�@@2@@:2;A�

x� "PPBPP�>KQEOLMLJBQOF@�JB>PROBJBKQP�

	B�D�
�EBFDEQ
�TBFDEQ
�?LAV�@LJMLPFQFLK
��

x� "PPBPP�?FL@EBJF@>I�A>Q>��

x� "PPBPP�M>PQ�JBAF@>I�EFPQLOV�>KA�@ROOBKQ�

EB>IQE�PQ>QRP��

x� "PPBPP�KRQOFQFLK�FKQ>HB�	FK@IRAFKD�@ROOBKQ�

AFBQ>OV�FKQ>HB
�CLLA�MOBCBOBK@BP
�>IIBODFBP
��

x� "PPBPP�>?FIFQV�QL�MRO@E>PB�>KA�MOBM>OB�

CLLA��

x� "PPBPP�@ROOBKQ�IFSFKD�BKSFOLKJBKQ�	B�D�
�

IFSFKD�>ILKB
�OBPFAFKD�FK�>�OBQFOBJBKQ�

@LJJRKFQV�LO�ILKD�QBOJ�@>OB�C>@FIFQV
��

x� $LJMIBQB�>�KRQOFQFLK�CL@RPBA�MEVPF@>I�

BU>J�	L?PBOSB�CLO�J>@OL��>KA�

JF@OLKRQOFBKQ�AB•@FBK@FBP
��


�� )/0& 7„,3/.



,>PQIV
� @LJMIBQFKD� >� QELOLRDE� BS>IR>QFLK� LC� AFBQ>OV�
FKQ>HBsFK@IRAFKD� BIF@FQFKD� CLLA� MOBCBOBK@BP
� >IIBODFBP
� >KA�
FKQLIBO>K@BPsFP�BPPBKQF>I�TEBK�@LJMIBQFKD�>�OFPH�>PPBPPJBKQ��4EB�
>?FIFQV�QL�MRO@E>PB�>KA�MOBM>OB�JB>IP�MOLSFABP�>AAFQFLK>I�ABQ>FIP�
OBI>QBA� QL� QEB� MLPPF?FIFQV� LC� ABSBILMFKD� AB•@FBK@FBP�� -LOBLSBO
�
>PPBPPFKD�AFBQ>OV�FKQ>HB�FK�>AAFQFLK�QL�PRMMIBJBKQ�RPB�FP�KB@BPP>OV�
QL� BS>IR>QB� TEBQEBO� FKAFSFAR>IP� >OB� @LKPRJFKD� QLL� IFQQIB� LO� QLL�
JR@E�LC�PMB@F•@�KRQOFBKQP��$LKPRJBOP�LCQBK�AL�KLQ�@LKPFABO�QE>Q�
FKQ>HB�LC�CLOQF•BA�CLLAP�FK�>AAFQFLK�QL�PRMMIBJBKQ�RPB�@>K�OBPRIQ�
FK� LSBO@LKPRJMQFLK� LC� S>OFLRP� KRQOFBKQP�� "IQELRDE� QEFP� RPR>IIV� FP�
KLQ�>�@LK@BOK
�QLUF@�IBSBIP�LC�@BOQ>FK�SFQ>JFKP�	B�D�
�MVOFALUFKB�;#� <
�
@>K�IB>A�QL�>ASBOPB�LRQ@LJBP��4>?IB�����MOLSFABP�ABQ>FIP�OBD>OAFKD�
@LJJLKIV� RPBA� PRMMIBJBKQP
� ALPBP
� >KA� >AAFQFLK>I� FKCLOJ>QFLK�
QE>Q�PELRIA�?B�@LKPFABOBA��

)./92��	 � 	��<::<;9F�*@21�(B==92:2;A@ ������

$)"04&2 �� %„&4"29 3500,&-&.43 
��



�<;16A6<;@�A5.A
: .F� D .??.;A
@B==92:2;A.A6<;�

�<@2� #<A2@�

+6A.:6;@�

4EF>JFK�

	SFQ>JFK�#� 
�

$LKDBPQFSB�EB>OQ�

C>FIROB
�>I@LELI�

>?RPB
�

J>I>?PLOMQFSB�

AFPLOABOP
�MBOPFPQBKQ�

K>RPB>�>KA�SLJFQFKD�

��������JD�A� %B•@FBK@V�@>K�

ABSBILM�FK������

A>VP�TFQE�

FK>ABNR>QB�FKQ>HB�

>KA�LO�MBOPFPQBKQ�

AF>OOEB>��

2F?L€>SFK�

	SFQ>JFK�#� 
�

-FDO>FKB�EB>A>@EBP
�

SBD>K�AFBQ
�

FKAFSFAR>IP�TFQE�

I>@QLPB�FKQLIBO>K@B�

����JD�A�CLO�

JFDO>FKBP��2%"�

CLO�>DB�>KA�PBU�

%B•@FBK@V�FP�O>OB��

.F>@FK�

	SFQ>JFK�#� 
�

4EBO>MBRQF@�ALPBP�

MOBP@OF?BA�QL�OBAR@B�

PBORJ�@ELIBPQBOLI�

IBSBIP�

������
����JD�A�

TFQE�JBAF@>I�

PRMBOSFPFLK�

"ASBOPB�BƒB@QP��

€RPEFKD
�

EB>A>@EB
�>KA�

IFSBO�A>J>DB��


�� )/0& 7„,3/.



'LI>QB�

	SFQ>JFK�#� 
�

'BJ>IB�FKAFSFAR>IP�LC�

@EFIA?B>OFKD�>DB
�

>I@LELI�>?RPB
�

JBD>IL?I>PQF@�

>KBJF>
�

J>I>?PLOMQFSB�

AFPLOABOP
�>KA�

@LDKFQFSB�AFPLOABOP�

7LJBK�LC�@EFIA�

?B>OFKD�>DB��

��������J@D�A�

3BB�2%"�CLO�

>DB�>KA�PBU�

��JD�A�CLO�

FKAFSFAR>IP�TFQE�

>K�>I@LELI�

ABMBKABK@B�

4OF>IP�E>SB�KLQ�

PELTK�FJMOLSBA�

@LDKFQFSB�CRK@QFLK�

TFQE�

PRMMIBJBKQ>QFLK��

PR@E�>P�

PRIC>P>I>WFKB�>KA�

JBQELQOBU>QB�

OBAR@B�QEB�

>?PLOMQFLK�LC�

CLI>QB��

AB•@FBK@V�MOFLO�QL�

PRMMIBJBKQ>QFLK��

6FQ>JFK�#��� -BD>IL?I>PQF@�

>KBJF>
�

JBAF@>QFLKP
�

?>OF>QOF@�PRODBOV
�

LPQLJFBP
�>KA�

@LDKFQFSB�AFPLOABOP�

�
����J@D�A�

LO>IIV�LO�

FKQO>JRP@RI>OIV�

QL�@LOOB@Q�

AB•@FBK@V�

4OF>IP�E>SB�KLQ�

PELTK�FJMOLSBA�

@LDKFQFSB�CRK@QFLK�

TFQE�

PRMMIBJBKQ>QFLK��

$)"04&2 �� %„&4"29 3500,&-&.43 
��



6FQ>JFK�$� 3JLHBOP
�TLRKA�

EB>IFKD
�>KA�@LIAP�

3JLHBOP��~���

JD�A��

FKAFSFAR>IP�TFQE�

TLRKAP������

JD�A�

0OLJLQBP�

FK@OB>PBA�

>?PLOMQFLK�LC�FOLK��

6FQ>JFK�%� 6FQ>JFK�%�AB•@FBK@V
�

J>I>?PLOMQFSB�

PVKAOLJBP
�BKA�

PQ>DB�OBK>I�>KA�IFSBO�

AFPB>PBP
�

IFJFQBA�PRK�

BUMLPROB
�FKAFSFAR>IP�

TFQE�A>OHBO�PHFK
�

L?BPFQV
�

J>IKRQOFQFLK
�PLJB�

JBAF@>QFLKP�>KA�

@EBJLQEBO>MV�

>DBKQP�

6>OFBP�?>PBA�LK�

SFQ>JFK�%�PQ>QRP��

2%"�?>PBA�LK�

>DB�>KA�PBU��

��
����„5�TBBH�

CLO���TBBHP�

TEBK�IBSBIP���

QE>K�KLOJ>I�

IFJFQP�

4L�>PPBPP�PQ>QRP
�

JB>PROB�?ILLA�

IBSBIP�LC�

���EVAOLUVI�

SFQ>JFK�%��

QEB�CLOJ�LC�

SFQ>JFK�%�

OB@LJJBKABA�CLO�

PRMMIBJBKQ>QFLK��

6FQ>JFK�&� ."',%� ����„5�A�CLO�

."',%�

%LPBP������„5�A�

J>V�FK@OB>PB�QEB�

OFPH�CLO�MOLPQ>QB�

@>K@BO��


�� )/0& 7„,3/.



"6;2?.9@�

$>I@FRJ� #LKB�EB>IQE
�>KA�

J>V�OBAR@B�QEB�OFPH�

CLO�@LILOB@Q>I�

@>K@BOP�LO�@LILK�

>ABKLJ>P�

"@EFBSB�2%"�CLO�

>DB�>KA�PBU�

QEOLRDE�LO>I�

>KA�LO�

PRMMIBJBKQ>QFLK�

����JD�>Q�>�QFJB�

AB@OB>PBP�

>?PLOMQFLK��

@>O?LK>QBr?>PBA�

PRMMIBJBKQP�

PELRIA�?B�Q>HBK�

TFQE�CLLA��

QLDBQEBO�TFQE�RPB�

LC�@>I@FRJ�

PRMMIBJBKQP�

PELRIA�KLQ�BU@BBA�

QEB�5,�LC��
����

JD�A�CLO�>ARIQP��

$)"04&2 �� %„&4"29 3500,&-&.43 
��



„OLK� -F@OL@VQF@�>KBJF>
�

MOBDK>K@V
�

JBAF@>QFLKP
�>KA�

?>OF>QOF@�PRODBOV�

6>OFBP��MOBK>Q>I�

PRMMIBJBKQP�

DBKBO>IIV�

@LKQ>FK�>?LRQ����

JD�LC�BIBJBKQ>I�

FOLK��CLO�

JF@OL@VQF@�FOLK�

AB•@FBK@V�����

JD�LC�BIBJBKQ>I�

FOLK�Q>HBK���

QFJBP�A�FP�

OB@LJJBKABA�

3RMMIBJBKQP�TFQE�

FOLK�PELRIA�?B�

>SLFABA�TFQE�

EBJL@EOLJ>QLPFP��

->DKBPFRJ� $LKPQFM>QFLK
�

FJMOLSBP�DIR@LPB�

@LKQOLI
�JFDO>FKBP
�

OBCBBAFKD�PVKAOLJB�

>KA�J>IKRQOFQFLK
�

>I@LELI�>?RPB
�>KA�

J>I>?PLOMQFSB�

AFPLOABOP�

����JD�A������

JD�A�CLO�

JFDO>FKBP�

3BORJ�IBSBIP�AL�

KLQ�@LOOBI>QB�TFQE�

QLQ>I�?LAV�PQLOBP��

OBPRIQ�FK�AF>OOEB>��

ABSBILM�TFQE�

FJM>FOBA�OBK>I�

CRK@QFLK�LO�HFAKBV�

C>FIROB��


�
 )/0& 7„,3/.



:FK@� 7LRKA�EB>IFKD
�

AVPDBRPF>
�

J>I>?PLOMQFSB�

AFPLOABOP
�SBD>K�

AFBQ
�>KA�>I@LELI�

>?RPB�

����JD�A�

BIBJBKQ>I�WFK@�

3RMMIBJBKQ>QFLK�

����TBBHP�J>V�

IB>A�QL�>�@LMMBO�

AB•@FBK@V�>KA�

AB@OB>PB�)%,�

@ELIBPQBOLI�IBSBIP��

OBAR@BA�TFQE�

FK€>JJ>QFLK�>KA�

>OB�KLQ�>K�

>@@RO>QB�FKAF@>QLO�

LC�PQ>QRP��

FK@OB>PB�ROFK>OV�

WFK@�BU@OBQFLK��

�<A.;60.9@�

$)"04&2 �� %„&4"29 3500,&-&.43 
��



$FKK>JLK� ,LTBO�?ILLA�DIR@LPB�

IBSBI�FK�QVMB���

AF>?BQBP�>KA�

MOBAF>?BQBP��E>P�

>KQF�FK€>JJ>QLOV�

?BKB•QP�

����QPM�A� $BVILK�@FKK>JLK�

OB@LJJBKABA�

LSBO�@>PPF>��@>PPF>�

@LKQ>FKP�QEB�

EBM>QLQLUF@�

FKDOBAFBKQ�

@LRJ>OFK��

@IFKF@>I�PQRAFBP�

OBD>OAFKD�DIR@LPB�

@LKQOLI�>OB�JFUBA��

(FKDBO� 2BAR@B�M>FK�OBI>QBA�

QL�AVPJBKLOOEB>�

>KA�LPQBL>OQEOFQFP��

J>V�OBAR@B�K>RPB>�

>KA�SLJFQFKD�AROFKD�

MOBDK>K@V�

������D�A� ->V�FKQBOCBOB�TFQE�

>KQFMI>QBIBQ�>KA�

>KQF@L>DRI>KQ�

JBAF@>QFLKP��


�� )/0& 7„,3/.



2BA�VB>PQ�

OF@B�

2BAR@B�PBORJ�

@ELIBPQBOLI�IBSBIP�

����JD�QTF@B�

A>FIV�

$LKQ>FKP�

JLK>@LIFKP
�TEF@E�

>OB�FABKQF@>I�QL�

FKDOBAFBKQP�FK�

PQ>QFK�AORDP�PR@E�

>P�ILS>PQ>QFK��

FKQBO>@QFLKP�@>K�

L@@RO�FC�Q>HBK�TFQE�

LQEBO�IFMFA�

ILTBOFKD�

JBAF@>QFLKP�LO�

KF>@FK��

'2@C2?.A?<9�0OBSBKQ�@LDKFQFSB�

AB@IFKB
�OBAR@B�

DIR@LPB�IBSBIP�>KA�

?ILLA�MOBPPROB
�

OBAR@B�LPQBL>OQEOFQFP�

>KA�OEBRJ>QLFA�

>OQEOFQFP�

�����
����JD�A� 3QOLKD�BSFABK@B�FP�

I>@HFKD�OBD>OAFKD�

>KV�BPQ>?IFPEBA�

?BKB•QP��

$)"04&2 �� %„&4"29 3500,&-&.43 
��



4ROJBOF@� ."',%
�

FK€>JJ>QFLK
�

ABMOBPPFLK
�>KA�

PBSBOB�LO>I�JR@LPFQFP�

����D�A� #FL>S>FI>?FIFQV�>KA�

>?PLOMQFLK�

BKE>K@BA�TFQE�

MFMBOFKB�	>K�

>IH>ILFA�FK�?I>@H�

MBMMBO
��E>P�

JLABO>QB�

FKQBO>@QFLKP�TFQE�

J>KV�

JBAF@>QFLKP��

>KQFEVMBOQBKPFSB
�

>KQFMI>QBIBQ
�

>KQFAF>?BQF@�AORDP
�

FK�>AAFQFLK�QL�

T>OC>OFK�>KA�

Q>JLUFCBK��

$A52?�@B==92:2;A@�


�� )/0& 7„,3/.



0OLQBFK�

MLTABOP�

„K@OB>PB�>KA�JBBQ�

MOLQBFK�KBBAP�

6>OFBP� 7EBV�>KA�MI>KQ�

?>PBA�MOLAR@QP�

E>SB�?BBK�CLRKA�

QL�?B�BNR>I�FK�

MOLJLQFKD�JRP@IB�

PVKQEBPFP�>KA�

FK@OB>PFKD�JRP@IB�

J>PP��

FKQ>HB�PELRIA�?B�

>SLFABA�TFQE�PQ>DB�

����@EOLKF@�HFAKBV�

AFPB>PB��

$)"04&2 �� %„&4"29 3500,&-&.43 
��



0OL?FLQF@P�"KQF?FLQF@�>PPL@F>QBA�

AF>OOEB>
�?IL>QFKD
�

@LKPQFM>QFLK
�>KA�„#3�

6>OFBP
�?RQ�

MOLAR@QP�TFQE���

?FIIFLK�$'5�

@LKQ>FKFKD�

PMB@FBP�LC�

%46GB546<??HF�>KA�

� <[7B546G8E<H@�

QVMF@>IIV�>OB�

OB@LJJBKABA�

->V�AB@OB>PBA�

?IL>QFKD�TFQE�RPB�

LC�MOLQLK�MRJM�

FKEF?FQLO�

>PPL@F>QBA�

AF>OOEB>�J>V�?B�

OBAR@BA�

ABMBKAFKD�LK�QEB�

QVMB�LC�>KQF?FLQF@�

>KA�PQO>FK�LC�

?>@QBOF>�FK�

MOLAR@Q��

OBMLOQBA�FK�

@OFQF@>IIV�FII�

M>QFBKQP�FK�„$5��


�� )/0& 7„,3/.



"MMIB�@FABO�

SFKBD>O�

2BAR@B�?ILLA�

DIR@LPB�IBSBIP�>KA�

TBFDEQ�ILPP�

��Q?PM�A� '>PQFKD�

MLPQMO>KAF>I�

DIR@LPB�>KA�QLQ>I�

@ELIBPQBOLI�IBSBIP�

TEBK�RPBA�CLO����

TBBHP�J>V�?B�

OBAR@BA��

EBJLDIL?FK�"

IBSBIP�J>V�>IPL�?B�

OBAR@BA��

JFUBA�CLO�TBFDEQ�

ILPP��

OB@LJJBKABA�SP��

MFII�CLOJ��

$)"04&2 �� %„&4"29 3500,&-&.43 
��



$:24.���

3.AAF�.061@�

2BAR@B�OFPH�CLO�EB>OQ�

AFPB>PB
�

EVMBOQOFDIV@BOFABJF>
�

ABJBKQF>
�

OEBRJ>QLFA�>OQEOFQFP
�

FK€>JJ>QLOV�?LTBI�

AFPB>PB�

����D�A� 6„4",�QOF>I�CLRKA�

Q>HFKD�����JD�A�

LC�&0"�>KA�����

JD�A�%)"�AFA�KLQ�

OBAR@B�QEB�OFPH�CLO�

@>OAFLS>P@RI>O�

AFPB>PB�BU@BMQ�FK�

QEB�#I>@H�

MLMRI>QFLK��OFPH�

T>P�OBAR@BA�TFQE�

PRMMIBJBKQ>QFLK�

TEBK�FKQ>HB�LC�

•PE�MBO�TBBH�T>P�

ILT��

�55E8I<4G<BAF��� .	�6B?BAL
9BE@<A:�HA<G��7��74L���"����7B6BF4;8K48AB<6�

46<7���)����8<6BF4C8AG48AB<6�46<7��:���:E4@��"�%���;<:;
78AF<GL�?<CBCEBG8<A��

_�,���<EE<G45?8�5BJ8?�FLA7EB@8��_�.���<AG8AF<I8�64E8�HA<G��_.���<AG8EA4G<BA4?�

HA<GF��@6:���@<6EB:E4@��@:���@<??<:E4@��'� %�	�ABA4?6B;B?<6�94GGL�?<I8E�

7<F84F8��+�����+86B@@8A787��4<?L��??BJ4A68��G5FC���G45?8FCBBA��GFC���

G84FCBBA��.%���-B?8E45?8�.CC8E�_AG4>8�%8I8?��/_-�%���/<G4@<A���4A7�(@8:4
��

-E<4?��

"P�AFP@RPPBA�FK�@E>MQBO���LK�JF@OLKRQOFBKQP
�PBSBO>I�DRFABIFKBP�>OB�


�� )/0& 7„,3/.



>S>FI>?IB�QL�EBIM�ABQBOJFKB�FC�KRQOFBKQ�FKQ>HB�FP�>ABNR>QB�QL�>SLFA�
ABSBILMFKD� >� AB•@FBK@V�� 4EB� %FBQ>OV� 2BCBOBK@B� „KQ>HB� S>IRBP� >OB�
OBCBOBK@B�PQ>KA>OAP�QL�RPB�CLO�BS>IR>QFKD�>ABNR>@V�LC�FKQ>HB�>KA�
KBBA�CLO�AFBQ>OV�PRMMIBJBKQ>QFLK�QL�•II�FABKQF•BA�D>MP��

�P0.0F�

3RMMIBJBKQP� @>K� MI>V� >� OLIB� FK� EBIMFKD� @LKPRJBOP� >@EFBSB�
>ABNR>@V�LC�FKQ>HB�CLO�S>OFLRP�KRQOFBKQP�TEBK�FKQ>HB�FP�FKPR•@FBKQ�
LO� TEBK� CLLA� AFPIFHBP
� >IIBODFBP
� >KA�LO� FKQLIBO>K@BP� OBPRIQ� FK�
>SLFA>K@B� LC� M>OQF@RI>O� CLLAP� LO� CLLA� DOLRMP�� 'LO� BU>JMIB
�
>ABNR>QB� SFQ>JFK� %� FKQ>HB� FP� AF•@RIQ� QL� >@EFBSB� ?B@>RPB� CLLAP�
LQEBO�QE>K�A>FOV�MOLAR@QP�QBKA�QL�E>SB�ILT�IBSBIP��3RMMIBJBKQ>QFLK�
@>K� MOLJLQB� LMQFJ>I� PBORJ� IBSBIP� TEBK� AFBQ>OV� FKQ>HB� >KA� PRK�
BUMLPROB�>OB�JFPPFKD��'ROQEBOJLOB
�FKAFSFAR>IP�TFQE�@LJMOLJFPBA�
EBM>QF@� >KA� OBK>I� CRK@QFLK� >OB� RK>?IB� QL� >@QFS>QB� SFQ>JFK� %� >KA�
PL�OBNRFOB�PRMMIBJBKQ>QFLK��6FQ>JFK�%�FP�@LKPFABOBA�>�ELOJLKB�FK�
>AAFQFLK� QL� ?BFKD� @I>PPF•BA� >P� >� SFQ>JFK
� ?B@>RPB� FQ� FP� >PPL@F>QBA�
TFQE� >� KRJ?BO� LC� MIBFLQOLMF@� ?BKB•QP� FK� QEB� ?LAV
� FK@IRAFKD�
MOLJLQFKD� EB>IQEV� PHBIBQ>I� J>PP
� EB>OQ� EB>IQE
� >KA� LSBO>II� DLLA�
EB>IQE����

/QEBO� PRMMIBJBKQP� >OB� @LJJLKIV� OB@LJJBKABA� QL� >SLFA�
ABIBQBOFLRP�LRQ@LJBP
�PR@E�>P�KBRO>I�QR?B�ABCB@QP��0OBDK>K@V�>KA�
MI>KKFKD�CLO�MOBDK>K@V�LCQBK�FK@IRAB�OB@LJJBKA>QFLKP�CLO�Q>HFKD�
PRMMIBJBKQP�TFQE�CLIF@�>@FA�QL�>SLFA�KBRO>I�QR?B�ABCB@QP�ABSBILMFKD�
FK� ?>?FBP�� "AAFQFLK>IIV
� PRMMIBJBKQP� @LKQ>FKFKD� >� @LJ?FK>QFLK� LC�
SFQ>JFKP� $� >KA� &
� @LMMBO
� WFK@
� IRQBFK
� >KA� WB>U>KQEFK� J>V� PILT�
SFPFLK�ILPP�FK�>ARIQP�TFQE�>DB�OBI>QBA�J>@RI>O�ABDBKBO>QFLK����

„KAFSFAR>IP� TFQE� @LKAFQFLKP� QE>Q� OBAR@B� QEB� >S>FI>?FIFQV� LO�
>?PLOMQFLK� LC� S>OFLRP� JF@OLKRQOFBKQP
� FK@IRAFKD� RPB� LC� @BOQ>FK�
MOBP@OFMQFLK� JBAF@>QFLKP� 	B�D�
� 00„P

� OBPB@QFLKP� LC� QEB�
D>PQOLFKQBPQFK>I� QO>@Q� 	B�D�
� FIB>I� OBPB@QFLKP
� ?>OF>QOF@� PRODBOV

� LO�
PMB@F•@�FPPRBP�TFQE�LOD>K�CRK@QFLK� 	B�D�
�HFAKBV�AF>IVPFP
�J>V�>IPL�

$)"04&2 �� %„&4"29 3500,&-&.43 
��



?BKB•Q� COLJ� RPB� LC� @BOQ>FK� PRMMIBJBKQP� QL� >SLFA� ABSBILMFKD�
AB•@FBK@FBP��

&•@>@V� @>K� ?B� AF•@RIQ� QL� ABQBOJFKB
� M>OQF@RI>OIV� FK� >S>FI>?IB�
?LQ>KF@>I� PRMMIBJBKQP�� %F•@RIQV� >OFPBP� TEBK� QOVFKD� QL� FABKQFCV�
MI>KQ� M>OQP� >KA�LO� QEB� >@QFSB� @LJMLKBKQ� @LKQ>FKBA� FK� QEB� MI>KQ�
TEBK� QEB� >@QFSB� FKDOBAFBKQ� FPKuQ� HKLTK�� 1R>IFQV� @LKQOLI� >KA�
PQ>KA>OAFW>QFLK� LC� MOLAR@QP� >OB� AF•@RIQ� ?B@>RPB� QEB� J>HBRM� LC�
MI>KQP� S>OFBP� TLOIATFAB�� #LQ>KF@>IP� @>K� ?B� RPBA� >P� FKCRPFLKP
�
QFK@QROBP�LO�BUQO>@QP
�QB>P
�@OB>JP
�AOFKHP
�Q>?IBQP
�>KA�FK�MLTABO�
CLOJ��„K�QEB�5KFQBA�3Q>QBP
�QEBOB�>OB�KL�OBNRFOBJBKQP�LO�I>TP�QE>Q�
MOLAR@QP� ?B� PQ>KA>OAFWBA
� TEF@E� J>HBP� @LJM>OFKD� MOLAR@QP�
@E>IIBKDFKD��

3@FBKQF•@�BSFABK@B
�QEB�CLRKA>QFLK�CLO�BSFABK@B�?>PBA�MO>@QF@B
�
OBI>QBA�QL�AFBQ>OV�PRMMIBJBKQP�FP�LCQBK�@E>KDFKD�>KA�@E>IIBKDFKD�
QL� AFP@BOK
� CLO� J>KV� OB>PLKP�� „Q� @>K� ?B� AF•@RIQ� QL� J>HB�
OB@LJJBKA>QFLKP� ?B@>RPB� FKCLOJ>QFLK� FP� LCQBK� KLQ� >S>FI>?IB
�
>S>FI>?IB�FKCLOJ>QFLK�FP�COLJ�PJ>II�PQRAFBP
�BSFABK@B�FP�COLJ�MLLOIV�
ABPFDKBA�>KA�MLLOIV�@LKQOLIIBA�PQRAFBP
�OBPB>O@E�FP�@LK€F@QFKD
�QEB�
CRKAFKD� PLRO@B� J>V� FK€RBK@B� PQRAV� OBMLOQFKD
� >KA�LO� PQ>KA>OAP�
>OB�I>@HFKD�QL�DRFAB�ALP>DB�>KA�RPB��

02/6„%„.(� (5„%".$&� '/2� 53„.(� %„&4"29�
3500,&-&.43�

7EBK� MOLSFAFKD� @LRKPBIFKD� >KA� PRDDBPQFLKP� CLO� RPFKD� AFBQ>OV�
PRMMIBJBKQP
� PBSBO>I� C>@QLOP� PELRIA� ?B� @LKPFABOBA�� "OB� AFBQ>OV�
PRMMIBJBKQP� P>CB � 7EF@E� >OB� QEB� ?BPQ � "OB� QEBV� BƒB@QFSB � „P� QEB�
FKAFSFAR>I�IFHBIV�QL�?B�@LJMIF>KQ�TFQE�Q>HFKD�QEB�PRMMIBJBKQ �

$LRKPBI� FKAFSFAR>IP� QE>Q� CLIILTFKD� QEB� DRFABIFKBP� CLO� >� EB>IQEV�
IFCBPQVIB
�FK@IRAFKD�@LKPRJMQFLK�LC�>�TBII�?>I>K@BA�AFBQ�>KA�OBDRI>O�
MEVPF@>I�>@QFSFQV
�FP�PQFII�KB@BPP>OV�BSBK�TEBK�Q>HFKD�PRMMIBJBKQP��
3RMMIBJBKQP�AL�KLQ�DBKBO>IIV�MOLSFAB�>�S>OFBQV�LC�=5FA<;BA?62;A@�
LO�•?BO
�TEF@E�>OB�KB@BPP>OV�AFBQ>OV�@LJMLKBKQP�>PPL@F>QBA�TFQE�
EB>IQE� >KA� TBIIKBPP�� "AAFQFLK>I� OB@LJJBKA>QFLKP� TEBK�


�
 )/0& 7„,3/.



@LKPFABOFKD� QEB� KBBA� CLO� PRMMIBJBKQP� >OB� LRQIFKBA� FK� QEB�
v2B@LJJBKA>QFLKP� QL� $LKPFABO� 7EBK� 2B@LJJBKAFKD�
3RMMIBJBKQPw�QBUQ�?LU��

,5.A�A<��<;@612?�,52;�'20<::2;16;4�

(B==92:2;A@�

x� 2BSFBT�QEB�IFQBO>QROB�CLO�QEBO>MBRQF@�

B•@>@V�>KA�MLQBKQF>I�>ASBOPB�BƒB@QP��

x� "OB�QEBOB�DBKABO�PBU�AFƒBOBK@BP�CLO�

ALP>DB �

x� $LKPFABO�@LKSBKFBK@B��FP�Q>HFKD�QEB�

PRMMIBJBKQ�TFQE�CLLA�OBNRFOBA �

x� $LKPFABO�PRMMIBJBKQ�CLOJP�>S>FI>?IB�

	B�D�
�@>MPRIB
�Q>?IBQ
�IFNRFA
�MLTABO
�CLO�

LMQFJ>I�M>QFBKQ�@LJMIF>K@B��

x� $LKPFABO�QEB�@LPQ��

x� $LKPFABO�QEB�O>QFL�LC�?BKB•Q�QL�MLQBKQF>I�

E>OJ��

x� $LKPFABO�QLIBO>K@B�FPPRBP�QE>Q�J>V�>OFPB��

x� &S>IR>QB�FC�JBAF@>QFLK�PRMMIBJBKQ�

FKQBO>@QFLKP�JFDEQ�L@@RO��

x� &S>IR>QB�FK�@LKQBUQ�LC�BPQFJ>QBA�AFBQ>OV�

FKQ>HB��

7EBK�OB@LJJBKAFKD�>�PRMMIBJBKQ
�FQ�FP�FJMLOQ>KQ�QL�@LKPFABO�FC�

$)"04&2 �� %„&4"29 3500,&-&.43 
��



FQ� E>P� ?BBK� QBPQBA� SF>� >� KLKMOL•Q� QEFOA� M>OQV� TFQE� >K� >@@OBAFQBA�
I>?LO>QLOV�� 0OLAR@QP� TFQE� QEB� 53� 0E>OJ>@LMBF>� 	530
� LO� .3'�
ABPFDK>QFLK�E>SB�?BBK�SBOF•BA�CLO�NR>IFQV
�FK@IRAFKD�QE>Q�QEBV�ALKuQ�
@LKQ>FK�@LKQ>JFK>KQP�LO�QLUFKP
�JBBQ�QEB�'%"uP�(-0P
�>KA�@>K�?B�
AFDBPQBA�>KA�>?PLO?BA�FK�>�DFSBK�QFJB�� )B>IQE�@>OB�MOLCBPPFLK>IP�
PELRIA� >IPL� ?B� >T>OB� FC� >KV� P>CBQV� OB@LJJBKA>QFLKP� E>SB� ?BBK�
FPPRBA�?V�>DBK@FBP
�PR@E�>P�QEB�'%"��

2B>PPBPPJBKQ� LC� KBBA� CLO� @LKQFKRBA� PRMMIBJBKQ>QFLK� FP�
T>OO>KQBA� QL� ABQBOJFKB� FC� AB•@FBK@FBP� E>SB� ?BBK� @LOOB@QBA� >KA�
QL�>SLFA�LSBO@LKPRJMQFLK�� 'LO�BU>JMIB
�EFDE�ALPBP�LC�SFQ>JFK�%�
>OB�LCQBK�MOBP@OF?BA�TFQE�EVMLSFQ>JFKLPFP�%��)LTBSBO
�EFDE�ALPB�
PRMMIBJBKQ>QFLK�FP�LCQBK�LKIV�OB@LJJBKABA�CLO�BPQ>?IFPEBA�P>CB�
MBOFLAP�LC�QFJB��/K@B�IBSBIP�>OB�OBMIBQBA
�ILTBO�ALPBP�>OB�DBKBO>IIV�
KBBABA� QL� J>FKQ>FK� PQ>QRP�� 3BB�@E>MQBO� �� 	-F@OLKRQOFBKQP
�
OBD>OAFKD� ALPBP� QL� C>@FIFQ>QB� OBMIBQFLK� TEBK� AB•@FBK@FBP� >OB�
AF>DKLPBA��

,>PQIV
�QEB�/KIFKB�2BPLRO@BP�QBUQ�?LU�IFPQP�OBPLRO@BP
�>S>FI>?IB�CLO�
EB>IQE�@>OB�MOLSFABOP�>KA�@LKPRJBOP
�QE>Q�MOLSFAB�FKCLOJ>QFLK�LK�
S>OFLRP�PRMMIBJBKQP�MBOQ>FKFKD�QL�@IFKF@>I�BSFABK@B
�MLPPF?IB�PFAB�
BƒB@QP
�>KA�ALPBP��2BPLRO@BP�PR@E�>P�QEB�."4-&%�02/�A>Q>?>PB
�
QEB�(BOJ>K�&�$LJJFPPFLK
�>KA�-BJLOF>I�3IL>K�+BQQBOFKD�$>K@BO�
$BKQBO� MOLSFAB� BPPBKQF>I� FKCLOJ>QFLK� CLO� @IFKF@F>KP� OBD>OAFKD�
MLMRI>O� OB>PLKP� QL� RPB� S>OFLRP� PRMMIBJBKQP
� QEBFO� @IFKF@>I�
OBIBS>K@B
� @IFKF@>I� BSFABK@B
� PFAB� BƒB@QP
� >KA� FKQBO>@QFLKP� TFQE�
JBAF@>QFLKP��

$;96;2�'2@<B?02@�


�� )/0& 7„,3/.



x� "?LRQ�)BO?P
�#LQ>KF@>IP���/QEBO�

0OLAR@QP�	-BJLOF>I�3IL>K�+BQQBOFKD�$>K@BO�

$BKQBO
�

x� $LKPRJBO,>?�@LJ��FB@8�6BAG8AG�

4I4<?45?8�BA?L�G;EBH:;�C4<7�@8@58EF;<C��

x� %FBQ>OV�3RMMIBJBKQP�	'%"
�

x� %FBQ>OV�3RMMIBJBKQP��7E>Q�9LR�.BBA�QL�

+KLT �	.>QFLK>I�„KPQFQRQBP�LC�)B>IQEuP�/•@B�

LC�%FBQ>OV�3RMMIBJBKQP
�

x� (BOJ>K�$LJJFPPFLK�&�JLKLDO>MEP�

	"JBOF@>K�#LQ>KF@>I�$LRK@FI
�

x� .>Q-BA�0OL�A>Q>?>PB��FH5F6E<CG<BA�

E8DH<E87��6;86>�LBHE�?<5E4EL��

x� 2BPLRO@BP�CLO�)B>IQE�$>OB�0OLSFABOP�

	.>QFLK>I�„KPQFQRQBP�LC�)B>IQEuP�.>QFLK>I�

$BKQBO�CLO�$LJMIBJBKQ>OV�>KA�„KQBDO>QFSB�

)B>IQE
�

35--"29�

%FBQ>OV�PRMMIBJBKQP�>OB�RPBA�?V�JFIIFLKP�LC�>ARIQP�FK�QEB�5KFQBA�
3Q>QBP
�>KA�QEB�PRMMIBJBKQ�J>OHBQ�FP�BSBO�DOLTFKD�>KA�DBKBO>QFKD�
?FIIFLKP�LC�ALII>OP��3RMMIBJBKQP�E>SB�?B@LJB�>�DIL?>I�BKQBOMOFPB
�
TFQE�FKDOBAFBKQP�>KA�MOLAR@QP�@LJFKD�COLJ�>�S>OFBQV�LC�@LRKQOFBP�

$)"04&2 �� %„&4"29 3500,&-&.43 
��

https://www.mskcc.org/cancer-care/diagnosis-treatment/symptom-management/integrative-medicine/herbs
https://www.mskcc.org/cancer-care/diagnosis-treatment/symptom-management/integrative-medicine/herbs
https://www.consumerlab.com/
https://www.fda.gov/food/dietary-supplements
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/
https://www.herbalgram.org/resources/commission-e-monographs
https://naturalmedicines.therapeuticresearch.com/
https://www.nccih.nih.gov/health/providers


TLOIATFAB��)BK@B
�P>CBQV�@LK@BOKP�>?LRKA
�ARB�QL�I>@H�LC�LSBOPFDEQ�
>KA�OBDRI>QFLK��

$LKPRJBOP�>KA�EB>IQE�@>OB�MOLSFABOP�PELRIA�?B�HKLTIBADB>?IB�
>KA� >T>OB� LC� MLQBKQF>I� ?BKB•QP� >KA� OFPHP� >PPL@F>QBA� TFQE� RPB�
?BCLOB� MRO@E>PFKD� >KA� @LKPRJFKD� PRMMIBJBKQP�� %FBQ>OV�
>MMOL>@EBP�PELRIA�?B�QEB�CLRKA>QFLK�CLO�L?Q>FKFKD�QEB�KB@BPP>OV�
KRQOFBKQP� CLO� LSBO>II� EB>IQE� >KA� TBIIKBPP
� TFQE� PRMMIBJBKQ>QFLK�
PRMMLOQFKD�AFBQ>OV�FKQ>HB�>KA�@LKPFABOBA�LKIV�TEBK�D>MP�BUFPQ�CLO�
FKAFSFAR>IP�>Q�>K�FK@OB>PBA�OFPH�CLO�ABSBILMFKD�>�AB•@FBK@V�LO�TEBK�
AB•@FBK@FBP�E>SB�?BBK�AF>DKLPBA��

$EB@H�VLRO�RKABOPQ>KAFKD�LC�QEFP�@E>MQBO�TFQE�QEBPB���FKQBO>@QFSB�
>@QFSFQFBP��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����


�� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=671#h5p-57
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=671#h5p-57
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=671#h5p-56
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=671#h5p-56


+BV�4>HB>T>VP�

x� 3RMMIBJBKQP�@>K�?B�@LKPFABOBA�QL�JBBQ�KRQOFQFLK>I�

KBBAP��

x� 3RMMIBJBKQP�J>V�?B�BƒB@QFSBIV�RPBA�CLO�PLJB�JBAF@>I�

@LKAFQFLKP�FKPQB>A�LC�AORDP��

x� ->KRC>@QROBOP�>OB�KLQ�OBNRFOBA�QL�ABJLKPQO>QB�P>CBQV�LC�

MOLAR@QP�?BCLOB�LƒBOFKD�QEBJ�FK�QEB�J>OHBQMI>@B��

x� $LKPRJBOP�PELRIA�?B�@LRKPBIBA�QL�RPB�>�TELIB�CLLAP�

>MMOL>@E�CLO�EB>IQE�>KA�TBIIKBPP��PRMMIBJBKQP�>OB�JB>KQ�

QL�vPRMMIBJBKQw�QEB�AFBQ
�KLQ�?B�>�PR?PQFQRQB��

x� 'F?BO
�@>OLQBKLFAP
�MEBKLIP
�€>SLKLFAP
�LO�LQEBO�

MEVQLKRQOFBKQP�LCQBK�>OB�KLQ�FK@IRABA�FK�PRMMIBJBKQP��

2&'&2&.$&3�

��� 53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK��1RBPQFLKP�>KA�>KPTBOP�
LK�AFBQ>OV�PRMMIBJBKQP��5MA>QBA�'B?OR>OV��
�������
"@@BPPBA�%B@BJ?BO���
�������EQQMP���TTT�CA>�DLS�CLLA�
FKCLOJ>QFLK�@LKPRJBOP�RPFKD�AFBQ>OV�PRMMIBJBKQP�
NRBPQFLKP�>KA�>KPTBOP�AFBQ>OV�PRMMIBJBKQP�

��� :FLK�->OHBQ�2BPB>O@E��(IL?>I�AFBQ>OV�PRMMIBJBKQP�
J>OHBQ�TFII�OB>@E�53%�������?FIIFLK�FK�������:FLK�->OHBQ�
2BPB>O@E��*>KR>OV���
�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���DIL?BKBTPTFOB�@LJ�KBTP�OBIB>PB������������
���������BK�(IL?>I�%FBQ>OV�3RMMIBJBKQP�->OHBQ�TFII�
OB>@E�53%�������#FIIFLK�FK������:FLK�->OHBQ�
2BPB>O@E�EQJI��

��� -FPEO>�3
�3QFBOJ>K�#
�(>E@EB�**
�0LQFP@EJ>K�.��%FBQ>OV�

$)"04&2 �� %„&4"29 3500,&-&.43 
��

https://www.fda.gov/food/information-consumers-using-dietary-supplements/questions-and-answers-dietary-supplements
https://www.fda.gov/food/information-consumers-using-dietary-supplements/questions-and-answers-dietary-supplements
https://www.fda.gov/food/information-consumers-using-dietary-supplements/questions-and-answers-dietary-supplements
https://globenewswire.com/news-release/2017/01/11/905073/0/en/Global-Dietary-Supplements-Market-will-reach-USD-220-3-Billion-in-2022-Zion-Market-Research.html
https://globenewswire.com/news-release/2017/01/11/905073/0/en/Global-Dietary-Supplements-Market-will-reach-USD-220-3-Billion-in-2022-Zion-Market-Research.html
https://globenewswire.com/news-release/2017/01/11/905073/0/en/Global-Dietary-Supplements-Market-will-reach-USD-220-3-Billion-in-2022-Zion-Market-Research.html
https://globenewswire.com/news-release/2017/01/11/905073/0/en/Global-Dietary-Supplements-Market-will-reach-USD-220-3-Billion-in-2022-Zion-Market-Research.html


PRMMIBJBKQ�RPB�>JLKD�>ARIQP��5KFQBA�3Q>QBP
������������
'�",��4G4��E<89 �������	���
��r���

��� 53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK��'%"������AFBQ>OV�
PRMMIBJBKQP��5MA>QBA�*RKB��
�������"@@BPPBA�*RIV��
�
������ EQQMP���TTT�CA>�DLS�@LKPRJBOP�@LKPRJBO�
RMA>QBP�CA>�����AFBQ>OV�
PRMMIBJBKQP��Y�QBUQ�„C���>���MOLAR@Q���FP���CLRKA

A>KDBOLRP���MOLAR@Q���COLJ���QEB���J>OHBQ�

��� 53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK��$ROOBKQ�(LLA�
->KRC>@QROFKD�0O>@QF@B�	$(-0
�OBDRI>QFLKP��5MA>QBA�->V�
��
�������"@@BPPBA�*RIV��
������� EQQMP���TTT�CA>�DLS�
AORDP�ME>OJ>@BRQF@>I�NR>IFQV�OBPLRO@BP�@ROOBKQ�DLLA�
J>KRC>@QROFKD�MO>@QF@B�@DJM�OBDRI>QFLKP�

��� "RPQFK�3#
�9R�+
�,FR�3)
�%LKD�'
�4BƒQ�.��)LRPBELIA�
BUMBKAFQROBP�LK�AFBQ>OV�PRMMIBJBKQP�PLIA�CLO�TBFDEQ�ILPP
�
JRP@IB�?RFIAFKD
�>KA�PBUR>I�CRK@QFLK��AFPMOLMLOQFLK>QB�
?ROABK�?V�DBKABO�>KA�FK@LJB��)E8I�&87�+8C��������
�����r����� ALF����������G�MJBAO�������������

��� 53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK��4>FKQBA�MOLAR@QP�
J>OHBQBA�>P�AFBQ>OV�PRMMIBJBKQP��5MA>QBA�->V���
�������
"@@BPPBA�.LSBJ?BO��
������� EQQMP���TTT�CA>�DLS�>?LRQ�
CA>�CA>�ME>OJ>@V�PQRABKQ�BUMBOFBKQF>I�MOLDO>J�Q>FKQBA�
MOLAR@QP�J>OHBQBA�AFBQ>OV�PRMMIBJBKQP�

��� .>QFLK>I�„KPQFQRQBP�LC�)B>IQE�/•@B�LC�%FBQ>OV�
3RMMIBJBKQP��%FBQ>OV�PRMMIBJBKQP��TE>Q�VLR�KBBA�QL�
HKLT��5MA>QBA�*>KR>OV��
�������"@@BPPBA�*RKB���
�������
EQQMP���LAP�LA�KFE�DLS�C>@QPEBBQP�79.4+�$LKPRJBO��

��� ,LKD�*��'%"�>RAFQP�@IFJ?�FK�'9������CLO�AFBQ>OV�
PRMMIBJBKQ�C>@FIFQFBP��������"@@BPPBA�*RKB���
�������
EQQMP���TTT�K>QRO>IMOLAR@QPFKPFABO�@LJ�OBDRI>QLOV�CA>�
>RAFQP�@IFJ?�CV���AFBQ>OV�PRMMIBJBKQ�C>@FIFQFBP�

���� 53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK��)B>IQE�'O>RA�0OLAR@Q�


�� )/0& 7„,3/.

https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://www.fda.gov/drugs/pharmaceutical-quality-resources/current-good-manufacturing-practice-cgmp-regulations
https://www.fda.gov/drugs/pharmaceutical-quality-resources/current-good-manufacturing-practice-cgmp-regulations
https://www.fda.gov/drugs/pharmaceutical-quality-resources/current-good-manufacturing-practice-cgmp-regulations
https://doi.org/doi:%2010.1016/j.pmedr.2017.03.016
https://www.fda.gov/about-fda/fda-pharmacy-student-experiential-program/tainted-products-marketed-dietary-supplements
https://www.fda.gov/about-fda/fda-pharmacy-student-experiential-program/tainted-products-marketed-dietary-supplements
https://www.fda.gov/about-fda/fda-pharmacy-student-experiential-program/tainted-products-marketed-dietary-supplements
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/
https://www.naturalproductsinsider.com/regulatory/fda-audits-climb-fy22-dietary-supplement-facilities
https://www.naturalproductsinsider.com/regulatory/fda-audits-climb-fy22-dietary-supplement-facilities


%>Q>?>PB��5MA>QBA�"MOFI���
�������"@@BPPBA�*RKB���
�
������ EQQMP���TTT�CA>�DLS�@LKPRJBOP�EB>IQE�CO>RA�
P@>JP�EB>IQE�CO>RA�MOLAR@Q�A>Q>?>PB�

���� "PEBO�(.
�$LO?BQQ�")
�)>THB�2,��$LJJLK�EBO?>I�AFBQ>OV�
PRMMIBJBKQ�AORD�FKQBO>@QFLKP���@ � 4@�);LF<6<4A��
�������	�
����r�����

���� 0I>PQF@�PRODBOV��JBAF@>QFLKP�QL�>SLFA�?BCLOB�PRODBOV��
5$,"�)B>IQE�3VPQBJ��"@@BPPBA�*RKB���
�������
EQQMP���TTT�R@I>EB>IQE�LOD�JBAF@>I�PBOSF@BP�PRODBOV�
MI>PQF@�PRODBOV�M>QFBKQ�OBPLRO@BP�JBAF@>QFLKP�>SLFA�
?BCLOB�PRODBOV�

���� 53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK��„KCLOJ>QFLK�LK�PBIB@Q�
AFBQ>OV�PRMMIBJBKQ�FKDOBAFBKQP�>KA�LQEBO�PR?PQ>K@BP��
2BSFBTBA�->V���
�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���TTT�CA>�DLS�CLLA�AFBQ>OV�PRMMIBJBKQP�
FKCLOJ>QFLK�PBIB@Q�AFBQ>OV�PRMMIBJBKQ�FKDOBAFBKQP�>KA�
LQEBO�PR?PQ>K@BP�

���� *LEKPQLKB�*
�-B>AB�-
�,>RWFBO�'
�BQ�>I���0OBSBKQFLK�LC�
3BSBOB�0KBRJLKF>�>KA�&KALQO>@EB>I�$LILKFW>QFLK�4OF>I�
	02/30&$4
�FKSBPQFD>QLOP�>KA�QEB�$>K>AF>K�$OFQF@>I�$>OB�
4OF>IP�DOLRM��&ƒB@Q�LC�MOL?FLQF@P�LK�FK@FABKQ�SBKQFI>QLO�
>PPL@F>QBA�MKBRJLKF>�FK�@OFQF@>IIV�FII�M>QFBKQP��>�
O>KALJFWBA�@IFKF@>I�QOF>I��#�&� ����������	��
�����r������
ALF����������G>J>������������

���� .>QFLK>I�„KPQFQRQBP�LC�)B>IQE�/•@B�LC�%FBQ>OV�
3RMMIBJBKQP��6FQ>JFK�%��5MA>QBA�*RIV���
�������"@@BPPBA�
.LSBJ?BO��
������� EQQMP���LAP�LA�KFE�DLS�C>@QPEBBQP�
6FQ>JFK%�)B>IQE0OLCBPPFLK>I��

���� $EBT�&9
�$IBJLKP�4&
�"DOLK�&
�BQ�>I��,LKD�QBOJ�LRQ@LJBP�
LC�>AAFKD�IRQBFK�WB>U>KQEFK�>KA�LJBD>���C>QQV�>@FAP�QL�
QEB�"2&%3�PRMMIBJBKQP�LK�>DB�OBI>QBA�J>@RI>O�
ABDBKBO>QFLK�MOLDOBPPFLK��"2&%3��2BMLOQ��#�&��

$)"04&2 �� %„&4"29 3500,&-&.43 
��

https://www.fda.gov/consumers/health-fraud-scams/health-fraud-product-database
https://www.fda.gov/consumers/health-fraud-scams/health-fraud-product-database
https://www.uclahealth.org/medical-services/surgery/plastic-surgery/patient-resources/medications-avoid-before-surgery
https://www.uclahealth.org/medical-services/surgery/plastic-surgery/patient-resources/medications-avoid-before-surgery
https://www.uclahealth.org/medical-services/surgery/plastic-surgery/patient-resources/medications-avoid-before-surgery
https://www.fda.gov/food/dietary-supplements/information-select-dietary-supplement-ingredients-and-other-substances
https://www.fda.gov/food/dietary-supplements/information-select-dietary-supplement-ingredients-and-other-substances
https://www.fda.gov/food/dietary-supplements/information-select-dietary-supplement-ingredients-and-other-substances
https://doi.org/10.1001/jama.2021.13355
https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/
https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/


(C;G;4?@B?����������	�
����r����� ALF����������
G>J>LMEQE>IJLI�����������

���� %O>HB�6*��4EF>JFK��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�*RIV�
������"@@BPPBA�->V���
������� EQQMP���IMF�LOBDLKPQ>QB�BAR�
JF@�SFQ>JFKP�QEF>JFK�

���� %O>HB�6*��2F?L€>SFK��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�"RDRPQ�������"@@BPPBA�->V���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�OF?L€>SFK�

���� %BI>DB�#��.F>@FK��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
%B@BJ?BO�������"@@BPPBA�*RKB���
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�KF>@FK��

���� %O>HB�6*��'LI>QB��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�
/@QL?BO�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�CLI>QB�

���� %O>HB�6*��6FQ>JFK�#�� ��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�/@QL?BO�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�#���

���� %BI>DB�#��6FQ>JFK�$��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�*RIV�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�$�

���� %BI>DB�#��6FQ>JFK�%��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�*RIV�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�SFQ>JFKP�SFQ>JFK�%�

���� ,LKK�&
�#LP@E�*
�9RPRC�3
�BQ�>I��)/0&�>KA�)/0&�4//�4OF>I�


�� )/0& 7„,3/.

https://doi.org/10.1001/jamaophthalmol.2022.1640
https://doi.org/10.1001/jamaophthalmol.2022.1640
https://lpi.oregonstate.edu/mic/vitamins/thiamin
https://lpi.oregonstate.edu/mic/vitamins/thiamin
https://lpi.oregonstate.edu/mic/vitamins/riboflavin
https://lpi.oregonstate.edu/mic/vitamins/niacin
https://lpi.oregonstate.edu/mic/vitamins/folate
https://lpi.oregonstate.edu/mic/vitamins/vitamin-B12
https://lpi.oregonstate.edu/mic/vitamins/vitamin-C
https://lpi.oregonstate.edu/mic/vitamins/vitamin-D


„KSBPQFD>QLOP��&ƒB@QP�LC�ILKD�QBOJ�SFQ>JFK�&�
PRMMIBJBKQ>QFLK�LK�@>OAFLS>P@RI>O�BSBKQP�>KA�@>K@BO��>�
O>KALJFWBA�@LKQOLIIBA�QOF>I��#�&� ��
��������	��
�����r������ ALF���������G>J>�������������

���� *E>�0
�'I>QEBO�-
�,LKK�&
�'>OHLRE�-
�9RPRC�3��4EB�
>KQFLUFA>KQ�SFQ>JFKP�>KA�@>OAFLS>P@RI>O�AFPB>PB��>�@OFQF@>I�
OBSFBT�LC�BMFABJFLILDF@�>KA�@IFKF@>I�QOF>I�A>Q>���AA�_AG8EA�
&87 ��������������r����� ALF���������
���������������������������������

���� +IBFK�&"
�4ELJMPLK�„-�*O
�4>KDBK�$-
�BQ�>I��6FQ>JFK�&�>KA�
QEB�OFPH�LC�MOLPQ>QB�@>K@BO��QEB�3BIBKFRJ�>KA�6FQ>JFK�&�
$>K@BO�0OBSBKQFLK�4OF>I�	3&,&$4
��#�&� ��
��������	��
�����r������ ALF���������G>J>�����������

���� %BI>DB�#��$>I@FRJ��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�->V�
������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�@>I@FRJ�

���� ,LMBW�$>IBV>�*'
�/OQBD>�6>IhK�,
�'BOKcKABW�6FII>�4
�
%BID>AL�2LAOhDRBW�-
�->OQhK�3cK@EBW�6
�-LIFK>�"*��4EB�
OLIB�LC�@>I@FRJ�>KA�SFQ>JFK�%�AFBQ>OV�FKQ>HB�LK�OFPH�LC�
@LILOB@Q>I�@>K@BO��PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP�LC�
@>PB�@LKQOLI�PQRAFBP��$4A68E��4HF8F��BAGEB?��
�������	�
����r����� ALF���������P������������������

���� %BI>DB�#��„OLK��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�0>RIFKD�
„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��5MA>QBA�"MOFI�
������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�FOLK�

���� 6LIMB�3,��->DKBPFRJ��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�.LSBJ?BO�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�JFKBO>IP�J>DKBPFRJ�

���� „KPQFQRQB�LC�-BAF@FKB�0>KBI�LK�-F@OLKRQOFBKQP��$E>MQBO�����

$)"04&2 �� %„&4"29 3500,&-&.43 
��

https://doi.org/10.1001/jama.293.11.1338
https://doi.org/10.7326/0003-4819-123-11-199512010-00009
https://doi.org/10.7326/0003-4819-123-11-199512010-00009
https://doi.org/10.1001/jama.2011.1437
https://lpi.oregonstate.edu/mic/minerals/calcium
https://doi.org/10.1007/s10552-021-01512-3
https://lpi.oregonstate.edu/mic/minerals/iron
https://lpi.oregonstate.edu/mic/minerals/magnesium


2<A6���<8G4EL�+898E8A68�_AG4>8F�9BE�/<G4@<A��	�/<G4@<A�$	�
�BEBA	��;EB@<H@	��BCC8E	�_B7<A8	�_EBA	�&4A:4A8F8	�
&B?L578AH@	�'<6>8?	�,<?<6BA	�/4A47<H@	�4A7�2<A6��.>QFLK>I�
"@>ABJFBP�0OBPP����������r�����

���� %BVKL
�3
�&KBVBT
�+
�3BVCB�3
�BQ�>I��&•@>@V�>KA�P>CBQV�LC�
@FKK>JLK�FK�QVMB���AF>?BQBP�JBIIFQRP�>KA�MOB�AF>?BQBP�
M>QFBKQP��>�JBQ>�>K>IVPFP�>KA�JBQ>�OBDOBPPFLK���<458G8F�
+8F��?<A�)E46G������������������� ALF���������
G�AF>?OBP�������������

���� +FWFI>PI>K�.
�&OABJ�.:��4EB�BƒB@Q�LC�AFƒBOBKQ�>JLRKQP�LC�
@FKK>JLK�@LKPRJMQFLK�LK�?ILLA�DIR@LPB�FK�EB>IQEV�>ARIQ�
FKAFSFAR>IP��_AG�#� BB7�,6<��������������������� ALF���������
�������������

���� .>Q-BA0OL��(FKDBO��5MA>QBA�*RKB���
�������"@@BPPBA�*RIV�
��
������� EQQMP���K>QRO>IJBAF@FKBP�QEBO>MBRQF@OBPB>O@E�
@LJ�BWMOLUV��IF?O>OV�>OFWLK>�BAR�A>Q>?>PBP�CLLA
�EBO?P�
PRMMIBJBKQP�MOLCBPPFLK>I�>PMU MOLAR@QFA�����

���� 4>S>K�"
�.LOLLWF�3
�:>JFOF�#
�BQ�>I��&S>IR>QFLK�QEB�BƒB@QP�
LC�OBA�VB>PQ�OF@B�FK�@LJ?FK>QFLK�TFQE�PQ>QFK�LK�IFMFA�MOL•IB�
>KA�FK€>JJ>QLOV�FKAF@BP��>�O>KALJFWBA�@IFKF@>I�QOF>I���&��
'HGE��������	�
������ ALF���������P����������������W�

���� :ELR�%%
�,RL�-
�)R>KD�39
�&ƒB@QP�>KA�JB@E>KFPJP�LC�
OBPSBO>QOLI�LK�>DFKD�>KA�>DB�OBI>QBA�AFPB>PBP��(K<7�&87�
�8??�%BA:8I��������������������� ALF��������������
��������

���� %BI>DB�#��$RO@RJFK��/OBDLK�3Q>QB�5KFSBOPFQV
�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�'B?OR>OV�������"@@BPPBA�.LSBJ?BO��
�������
EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�AFBQ>OV�C>@QLOP�
MEVQL@EBJF@>IP�@RO@RJFK�

���� .F@EBIB�3
�0EFIIFMP�3-
�#L>SBKQRO>�#$#��0I>KQ�?>PBA�CLLA�
M>QQBOKP�QL�PQFJRI>QB�JRP@IB�MOLQBFK�PVKQEBPFP�>KA�


�
 )/0& 7„,3/.

https://doi.org/10.1016/j.diabres.2019.107815
https://doi.org/10.1016/j.diabres.2019.107815
https://doi.org/10.1155/2019/4138534
https://doi.org/10.1155/2019/4138534
https://naturalmedicines-therapeuticresearch-com.ezproxy4.library.arizona.edu/databases/food,-herbs-supplements/professional.aspx?productid=961
https://naturalmedicines-therapeuticresearch-com.ezproxy4.library.arizona.edu/databases/food,-herbs-supplements/professional.aspx?productid=961
https://naturalmedicines-therapeuticresearch-com.ezproxy4.library.arizona.edu/databases/food,-herbs-supplements/professional.aspx?productid=961
https://doi.org/10.1186/s40795-022-00639-z
https://doi.org/10.1155/2021/9932218
https://doi.org/10.1155/2021/9932218
https://lpi.oregonstate.edu/mic/dietary-factors/phytochemicals/curcumin
https://lpi.oregonstate.edu/mic/dietary-factors/phytochemicals/curcumin


PRMMLOQ�JRP@IB�J>PP�FK�ERJ>KP��>�K>OO>QFSB�OBSFBT���CC?�
);LF<B?�'HGE�&8G45���������	�
����r����� ALF���������
>MKJ�����������

���� )FII�$
�(R>OKBO�'
�2BFA�(
�BQ�>I��4EB�„KQBOK>QFLK>I�3@FBKQF•@�
"PPL@F>QFLK�CLO�0OL?FLQF@P�>KA�0OB?FLQF@P�@LKPBKPRP�
PQ>QBJBKQ�LK�QEB�P@LMB�>KA�>MMOLMOF>QB�RPB�LC�QEB�QBOJ�
MOL?FLQF@��'4G�+8I�!4FGEB8AG8EB?�"8C4GB?�������������r�����
ALF����������KOD>PQOL���������

���� *>C>OKBG>A�3
�3E>?�#FA>O�3
�3MB>HJ>K�*2
�0>O>PQRF�+
�
%>KBPEF�->PHLLKF�-
�%G>C>OF>K�+��0OL?FLQF@P�OBAR@B�QEB�
OFPH�LC�>KQF?FLQF@�>PPL@F>QBA�AF>OOEB>�FK�>ARIQP�	������
VB>OP
�?RQ�KLQ�QEB�BIABOIV�	����VB>OP
��>�JBQ>�>K>IVPFP��
'HGE��?<A�)E46G�������������r����� ALF���������
�����������������

���� )>AF�"
�0LROJ>PLRJF�-
�.>G>CDELIFW>ABE�"
�$I>OH�$$4
�
&PJ>FIIW>ABE�"��4EB�BƒB@Q�LC�>MMIB�@FABO�SFKBD>O�LK�IFMFA�
MOL•IBP�>KA�DIV@BJF@�M>O>JBQBOP��>�PVPQBJ>QF@�OBSFBT�
>KA�JBQ>�>K>IVPFP�LC�O>KALJFWBA�@IFKF@>I�QOF>IP���&��
�B@C?8@8AG�&87�-;8E���������	�
������ ALF���������
P����������������T�

���� 3HRI>P�2>V�"$
�7FIPLK�07'
�)>OOFP�73
�BQ�>I��/JBD>���
C>QQV�>@FAP�CLO�QEB�J>K>DBJBKQ�LC�EVMBOQOFDIV@BOFABJF>��>�
P@FBK@B�>ASFPLOV�COLJ�QEB�"JBOF@>K�)B>OQ�"PPL@F>QFLK��
�<E6H?4G<BA����������	��
�B���rB����� ALF���������
$„2������������������

���� ->KPLK�*&
�$LLH�.2
�,BB�„-
�BQ�>I��6„4",�2BPB>O@E�(OLRM��
->OFKB�K���C>QQV�>@FAP�>KA�MOBSBKQFLK�LC�@>OAFLS>P@RI>O�
AFPB>PB�>KA�@>K@BO��'��A:?�#�&87 ����������	�
���r����
ALF���������.&*-L>��������

$)"04&2 �� %„&4"29 3500,&-&.43 
��

https://doi.org/10.1139/apnm-2021-0806
https://doi.org/10.1139/apnm-2021-0806
https://doi.org/10.1038/nrgastro.2014.66
https://doi.org/10.1177/0884533616639399
https://doi.org/10.1177/0884533616639399
https://doi.org/10.1186/s12906-021-03351-w
https://doi.org/10.1186/s12906-021-03351-w
https://doi.org/10.1161/cir.0000000000000709
https://doi.org/10.1161/cir.0000000000000709
https://doi.org/10.1056/nejmoa1811403


Chapter 7: Bioactive Compounds 

�L��@L� ��� �E8F6;8E	�);�	�+�'�

„.42/%5$4„/.�

�6<.0A6C2� 0<:=<B;1@ � >OB� KLKBPPBKQF>I� ?FLJLIB@RIBP� MOBPBKQ� FK�
CLLAP
� PMF@BP
� >KA� ?BSBO>DBP� QE>Q� @>K� FK€RBK@B� JBQ>?LIF@�
MOL@BPPBP� >KA� MOLJLQB� EB>IQE� ?RQ� >OB� KLQ� OBNRFOBA� CLO� DOLTQE��
0EVQL@EBJF@>IP
�>IPL�@>IIBA�=5FA<;BA?62;A@
�FK@IRAB�=<9F=52;<9@
�
A2?=2;2@
� >KA� <?4.;<@B93B?� 0<:=<B;1@ � QE>Q� DFSB� CORFQP� >KA�
SBDBQ>?IBP� QEBFO� AFPQFK@Q� €>SLOP
� LALOP
� >KA� @LILOP
� TEF@E� FP� TEV�
vB>Q� >� @LILOCRIw� AFBQ� FP� MO>@QF@>I� >ASF@B� >FJBA� >Q� BKPROFKD� QEB�
@LKPRJMQFLK�LC�>�O>KDB�LC�?FL>@QFSB�@LJMLRKAP��
��

4EBOB�>OB� IFHBIV�J>KV�JLOB�>P�VBQ�RKFABKQF•BA�MEVQL@EBJF@>IP�
FK� CLLA�� /QEBO� FJMLOQ>KQ� ?FL>@QFSB� @LJMLKBKQP� FK� CLLAP� FK@IRAB�
=?</6<A60@
� <:24.��� 3.AAF� .061@ 
� 6@<O.C<;2@
� @A2?<9@
� >KA�
@A.;<9@��

4EB�MLQBKQF>I�?BKB•QP�LC�S>OFLRP�AFBQ�M>QQBOKP�>OB�AFP@RPPBA�FK�
@E>MQBO����"IQELRDE�@RIFK>OV�JBAF@FKB�PBBHP�QL�MOLJLQB�>�EB>IQEV�
B>QFKD� M>QQBOK� >KA� ALBP� KLQ� KB@BPP>OFIV� MOLJLQB� �� AFBQ� LSBO�
>KLQEBO
�QEB�%FBQ>OV�"MMOL>@EBP�QL�3QLM�)VMBOQBKPFLK�	%"3)
�AFBQ�
>KA� -BAFQBOO>KB>K� AFBQ� E>SB� BJBODBA� >P� BU>JMIBP� LC� B>QFKD�
M>QQBOKP� TFQE� JRIQFMIB� ?BKB•QP� CLO� EB>IQE� MOLJLQFLK
� AFPB>PB�
MOBSBKQFLK
� >KA� QOB>QJBKQ�� � „Q� E>P� ?BBK� EVMLQEBPFWBA� QE>Q� QEB�
MOBPBK@B� LC� JRIQFMIB� ?FL>@QFSB� @LJMLRKAP� FK� QEBPB� AFBQ� M>QQBOKP�


�� )/0& 7„,3/.


��



J>V�?B�MI>VFKD�HBV�OLIBP�JB@E>KFPQF@>IIV�FK�QEB�KRJBOLRP�EB>IQE�
?BKB•QP�QE>Q�E>SB�?BBK�ABJLKPQO>QBA��

#FL>@QFSB�@LJMLRKAP�E>SB�JRIQFMIB�JB@E>KFPJP�LC�>@QFLK
�LCQBK�
>@QFKD� PVKBODFPQF@>IIV� QL� MOLJLQB� EB>IQE� BƒB@QP�� "KV� AFBQ� QE>Q�
MOLJLQBP�>�S>OFBQV�LC�KRQOFBKQ�OF@E�TELIB�CLLAP�PELRIA�MOLSFAB�>�
TFAB�O>KDB�LC�?FL>@QFSB�@LJMLRKAP
�>IQELRDE�?FL>S>FI>?FIFQV�ALBP�
S>OV�>JLKD�MI>KQ�S>OFBQFBP�>KA�@>K�?B�>ƒB@QBA�?V�C>OJFKD�MO>@QF@BP�
>KA�CLLA�MOBM>O>QFLK�QB@EKFNRBP���

%FƒBOBK@BP� >JLKD� FKAFSFAR>IPsFK@IRAFKD� EBOBAFQ>OV� C>@QLOP
�
M>PQ� JBAF@>I� EFPQLOV
� >KA� IFCBPQVIB� E>?FQPs@>K� CROQEBO� >ƒB@Q� ELT�
?FL>@QFSB� @LJMLKBKQP� >OB� >?PLO?BA� >KA� JBQ>?LIFWBA� >KA
�
RIQFJ>QBIV
� ELT� QEBV� BUBOQ� QEBFO� BƒB@QP� TFQEFK� QEB� ?LAV�� $RIFK>OV�
JBAF@FKB�BK@LRO>DBP�AFBQP�FK@IRPFSB�LC�?FL>@QFSB�@LJMLRKAP�QE>Q�
@OB>QB�LSBO>II�KRQOFQFLRP�B>QFKD�M>QQBOKP�TFQE�>�CL@RP�LK�MOBSBKQFKD�
AFBQ�PBKPFQFSB�AFPB>PB��

#„/"$4„6&� $/-0/5.%3�

9LRuOB� IFHBIV� C>JFIF>O� TFQE� QEB� QBOJ� vPRMBOCLLAP
w� TEF@E� FABKQF•BP�
KRQOFQFLRP�CLLAP�EFDEIV�OBD>OABA�CLO�QEBFO�MLPFQFSB�FJM>@Q�LK�EB>IQE��
9LR�J>V�E>SB�BUMBOFJBKQBA�TFQE�FKQBDO>QFKD�JLOB�LC�QEBPB�CLLAP�
FKQL� VLRO� AFBQ�� 3RMBOJ>OHBQP� PQL@H� QEBFO� PEBISBP� TFQE� QEB� I>QBPQ�
PRMBOCLLAP
�>KA�OBPQ>RO>KQP
�OB@FMB�ABSBILMBOP
�>KA�PL@F>I�JBAF>�
FK€RBK@BOP�>IPL�MOLJLQB�QEB�I>QBPQ�PRMBOCLLA�QOBKAP��

)>SB�VLR�TLKABOBA�FC�QEBOB�FP�P@FBKQF•@�PRMMLOQ�?BEFKA�QEB�EVMB �
"IQELRDE� QEB� MLMRI>OFQV� LC� PL�@>IIBA� PRMBOCLLAP� @>K� M>OQIV� ?B�
>QQOF?RQBA�QL�BƒB@QFSB�J>OHBQFKD�?V�PHFIIBA�FK€RBK@BOP
�QEB�MR?IF@uP�
QBKABK@V� QL� PBBH� LRQ� QEB� I>QBPQ� KRQOFQFLK� NRF@H� •UBP� >KA� B>PV�
>KPTBOP�QL�@LJMIBU�EB>IQE�NRBPQFLKP�FP�>IPL�>Q�MI>V��-LPQ�BUMBOQP�
TLRIA� IFHBIV� >DOBB� QE>Q� QEB� @LK@BMQ� LC� PRMBOCLLAP� E>P� ?BBK�
LSBOEVMBA�� ELTBSBO
� FQ� QROKP� LRQ� QE>Q� QEB� @LK@BMQ� FP� KLQ� BKQFOBIV�
TFQELRQ�P@FBKQF•@�JBOFQ��)LTBSBO
�FQ�FP�FJMLOQ>KQ�QL�OB@LDKFWB�QE>Q�
QEBOB�>OB�J>KV�EB>IQE�MOLJLQFKD�CLLAP�QL�@ELLPB�COLJ
�OBD>OAIBPP�
LC�TEBQEBO�QEBV�>OB�I>?BIBA�>�PRMBOCLLA��

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��



7E>Q�J>HBP�>�CLLA�B>OK�QEB�QFQIB�LC�vPRMBOw �&SBK�QELRDE�QEBOB�
FPKuQ� >� PQ>KA>OAFWBA
� P@FBKQF•@� AB•KFQFLK� LC� QEB� QBOJ� PRMBOCLLA
�
QEBOB�FP�>K�BKQOV�CLO�FQ�FK�QEB�&8EE<4@
085FG8E��<6G<BA4EL�ABP@OF?FKD�
>� PRMBOCLLA� >P� OF@E� FK� @LJMLRKAP� @LKPFABOBA� ?BKB•@F>I� QL� >�
MBOPLKuP�EB>IQE�� �.RQOFQFLK�BUMBOQP�OBCBO�QL�QEBPB�EB>IQE�MOLJLQFKD�
@LJMLRKAP� >P� ?FL>@QFSB� @LJMLRKAP
� LO� PB@LKA>OV� JBQ>?LIFQBP�
	PBB�4>?IB����
� ��

3LJB� LC� QEB� JLPQ� FJM>@QCRI� ?FL>@QFSB� @LJMLRKAP� @LJB� COLJ�
QEB� JLOB� QE>K� �
���� FABKQF•BA� MEVQLKRQOFBKQP� QE>Q� E>SB� ?BBK�
AFP@LSBOBA�FK�MI>KQP�� � )LTBSBO
�FQuP�?BIFBSBA�QE>Q�QEBOB�>OB�J>KV�
JLOB�MEVQL@EBJF@>IP�VBQ�QL�?B�FABKQF•BA���

)F=2@�<3��6<.0A6C2��<:=<B;1@�

3LJB� LC� QEB� JLPQ� TBII�OBPB>O@EBA� ?FL>@QFSB� @LJMLRKAP� >OB�
MEVQLKRQOFBKQP
�FK@IRAFKD�MLIVMEBKLIP
�0.?<A2;<61@
�QBOMBKBP
�>KA�
LOD>KLPRICRO�@LJMLRKAP��/QEBO�BU>JMIBP�LC�?FL>@QFSB�@LJMLRKAP�
FK�CLLA�FK@IRAB�LJBD>���C>QQV�>@FAP
�N/2?@
�MOB?FLQF@P
�MOL?FLQF@P
�
PQBOLIP
� >KA� PQ>KLIP� 	PBB� 4>?IB� ���
�� 4EFP� @E>MQBO� BUMILOBP� PLJB�
LC�QEB�J>GLO�?FL>@QFSB�@LJMLRKAP�FABKQF•BA�FK�QEB�CLLAP�TB�B>Q
�
EFDEIFDEQP�PLJB�LC�QEB�P@FBKQF•@�BSFABK@B�LC�QEBFO�MLQBKQF>I�EB>IQE�
?BKB•QP
�>KA�AFP@RPPBP�>MMIF@>QFLKP�FK�@RIFK>OV�JBAF@FKB��

)./92��	� 	��6<.0A6C2��<:=<B;1@�


�� )/0& 7„,3/.



�6<.0A6C2�3<<1
0<:=<;2;A�

�<<1
@<B?02@� �2.9A5� / 2;2NA@�

0EVQLBPQOLDBKP�3LV?B>KP
�

€>UPBBAP
�

L>QP
�?B>KP
�

IBKQFIP
�

>MMIBP
�

?>OIBV�

)BIM�J>K>DB�

JBKLM>RP>I�

PVJMQLJP
�?LKB�

EB>IQE
�

@>OAFLS>P@RI>O�

EB>IQE
�@>K@BO�

MOBSBKQFLK� r ���

0LIVMEBKLIP� (OBBK�QB>
�

?BOOFBP
�

@L@L>
�OBA�

TFKB
�

?B>KP
�KRQP
�

SBDBQ>?IBP
�

DO>FKP
�

EBO?P
�

CORFQP
�

MLQ>QL
�

QROJBOF@
�

DFKDBO
�LIFSB�

LFI�

"KQFLUFA>KQ�

MOLMBOQFBP
�

>KQF�FK€>JJ>QLOV�

BƒB@QP
�MOLQB@Q�

>D>FKPQ�@>K@BO
�

PQOLHB
�AF>?BQBP�

"IWEBFJBOuP�

AFPB>PB
�>KA�

@>OAFLS>P@RI>O�

AFPB>PBP��� r ���

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��



0OB?FLQF@P� 'ORFQP
�

SBDBQ>?IBP
�

TELIB�

DO>FKP
�

IBDRJBP
�

D>OIF@
�

LKFLKP
�

IBBHP
�@L@L>�

0OLSFAB�CRBI�CLO�

?BKB•@F>I�?>@QBOF>�

FK�QEB�DRQ��

„KAFDBPQF?IB�

0.?/<5F1?.A2@ 
�

PLIR?IB�•?BOP
�>KA�

OBPFPQ>KQ�PQ>O@EBP�

FK�MI>KQ�?>PBA�

CLLAP�FK@OB>PB�

MOL?FLQF@�?>@QBOF>�

MLMRI>QFLKP��� r ���

0OL?FLQF@P� 9LDROQ
�

HB•O
�

CBOJBKQBA�

CLLAP�	B�D�
�

JFPL
�

HFJ@EF
�

„JMOLSB�DRQ�EB>IQE
�

BKE>K@B�FJJRKB�

CRK@QFLK
�MLQBKQF>I�

JBKQ>I�EB>IQE�

?BKB•QP
�

JBQ>?LIFPJ�

FJMOLSBJBKQP�� r ���


�� )/0& 7„,3/.



$>OLQBKLFAP� 9BIILT
�

LO>KDB
�>KA�

OBA�CORFQP�

>KA�

SBDBQ>?IBP
�

IB>CV�

DOBBKP
�

EBO?P
�

@>OOLQP
�

JBILKP
�

QLJ>QLBP�

0OLJLQB�BVB�

EB>IQE
�>KQFLUFA>KQ�

MOLMBOQFBP
�MOBSBKQ�

@>K@BO�� r ���

/JBD>���C>QQV�

>@FAP�

'>QQV�•PE�

	B�D�
�

P>IJLK
�

J>@HBOBI

�

@EF>�PBBAP
�

€>UPBBAP
�

BKOF@EBA�

BDDP�

$>OAFLS>P@RI>O�

PRMMLOQ
�?O>FK�

EB>IQE
�OBIFBC�COLJ�

AOV�BVB�PVJMQLJP
�

EBIM�J>K>DB�

OEBRJ>QLFA�

>OQEOFQFP�� r ���

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��



4BOMBKBP� $FQORP�

CORFQP
�EBO?P�

>KA�PMF@BP
�

@>KK>?FP�

"KQF�FK€>JJ>QLOV
�

MLQBKQF>I�>KQF@>K@BO�

MOLMBOQFBP��
���

3QBOLIP�>KA�

PQ>KLIP�

.RQP
�PBBAP
�

SBDBQ>?IB�

<69@�

,LTBOP�@ELIBPQBOLI�

IBSBIP
�

FJJRKB�BKE>K@FKD�

MOLMBOQFBP
�

>KQF@>K@BO�
�
��
��
���

3RICRO�

@LJMLRKAP�

(>OIF@
�

LKFLKP
�

0?B0632?<B@�

SBDBQ>?IBP�

"KQFLUFA>KQ�

MOLMBOQFBP
�

MLQBKQF>I�>KQF@>K@BO�

BƒB@QP
�

FJJRKB�BKE>K@FKD�

MOLMBOQFBP
�?ILLA�

MOBPPROB�

OBDRI>QFLK�
���

/SBO� QEB� M>PQ� @BKQROV
� KRQOFQFLK� P@FBKQFPQP� E>SB� @LKQFKRBA� QL�
FKSBPQFD>QB�>KA�AB?>QB�TE>Q�AB•KBP�>�EB>IQEV�AFBQ��„K�QEB�M>PQ����
VB>OP
�QEB�%"3)�>KA�-BAFQBOO>KB>K�AFBQP�>KA�QEBFO�S>OF>QFLKP�	PBB�
@E>MQBO��
�E>SB�BJBODBA�>P�BU>JMIBP�LC�B>QFKD�M>QQBOKP�QE>Q�>OB�
?BKB•@F>I�FK�JRIQFMIB�>OB>P�LC�EB>IQE�>KA�AFPB>PB�MOBSBKQFLK�>KA�
QOB>QJBKQ��


�� )/0& 7„,3/.



2BPB>O@E� E>P� CL@RPBA� LK� QEB� RKABOIVFKD� JB@E>KFPJP� LC� QEBPB�
AFBQ>OV� M>QQBOKP
� TEF@E� FK@IRAB� IFMFA�ILTBOFKD
� >KQF�FK€>JJ>QLOV
�
>KA� JBQ>?LIF@� BƒB@QP� LK� QEB� DRQ�:60?</6<A. �� 4EB� %"3)� >KA�
-BAFQBOO>KB>K� AFBQ� M>QQBOKP� >OB� ?>PBA� LK� >� S>OFBQV� LC� KRQOFBKQ�
OF@E� TELIB� CLLAP� >KA� OBAR@QFLK� LC� JLOB� EFDEIV� MOL@BPPBA� CLLAP
�
PFJMIB� PRD>OP
� >KA�@.AB?.A21� 3.A@�� 4EB� -BAFQBOO>KB>K� AFBQ� >IPL�
BJME>PFWBP� QEB� FKQ>HB� LC� •PE
� LIFSB� LFI
� COBPE� EBO?P
� >KA� TFKB�� „Q�
FP� ?BFKD� FK@OB>PFKDIV� OB@LDKFWBA� QE>Q� QEB� JRIQFMIB� ?FL>@QFSB�
@LJMLRKAP� FK� QEBPB� AFBQ� M>QQBOKP� >OB� IFHBIV� >� J>FK� @LKQOF?RQFKD�
C>@QLO�FK�QEB�J>KV�ABJLKPQO>QBA�EB>IQE�?BKB•QP��

„K� SFQOL� >KA� >KFJ>I� PQRAFBP� FKAF@>QB� QE>Q� ?FL>@QFSB� @LJMLRKAP�
BUBOQ� JRIQFMIB� JB@E>KFPJP� LC� >@QFLK
� LCQBK� >@QFKD� PVKBODFPQF@>IIV�
QL� MOLJLQB� EB>IQE� BƒB@QP��
�� � 'LO� BU>JMIB
� OBPB>O@E� LK� >AAFKD�
BUQO>�MLOQFLKP�LC�CLLAP�OF@E�FK�?FL>@QFSB�@LJMLRKAP
�PR@E�>P�KRQP�
>KA�LIFSB�LFI
�QL�QEB�-BAFQBOO>KB>K�AFBQ�E>SB�KLQ>?IV�FK@OB>PBA�QEB�
OFPH�OBAR@QFLK�CLO�@>OAFLS>P@RI>O�>KA�?OB>PQ�@>K@BO�@LJM>OBA�TFQE�
IBSBIP�MOBSFLRPIV�ABJLKPQO>QBA��
��
���

)B?LC;8AB?F�)B?LC;8AB?F�

0LIVMEBKLIP�>OB�K>QRO>IIV�L@@ROOFKD�MI>KQ�MEVQL@EBJF@>IP�QE>Q�E>SB�
EB>IQE�MOLJLQFKD� MOLMBOQFBP
� FK@IRAFKD� >@QFKD� >P� >� COBB� O>AF@>I�
P@>SBKDBO� >KA� OB>@QFSB� LUVDBK� PMB@FBP� QE>Q� @LRKQBOP� LUFA>QFSB�
A>J>DB�QE>Q�@LKQOF?RQBP�QL�FK€>JJ>QFLK�>KA�>PPL@F>QBA�AFPB>PBP�
PR@E�>P�@>K@BO
�@>OAFLS>P@RI>O�AFPB>PB�	$6%

�>KA�QVMB���AF>?BQBP����

0LIVMEBKLIP� @LJMOFPB� PBSBO>I� @>QBDLOFBP
� FK@IRAFKD�O.C<;<61@
�
IFDK>KP
�@A69/2;2@
� >KA� MEBKLIF@� >@FAP�� &>@E� QVMB� E>P� KRJBOLRP�
PR?@>QBDLOFBP�	PBB�4>?IB����
��

)./92��	
 	�%<9F=52;<9��.A24<?62@�.;1��2.9A5��2;2NA@�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��



%<9F=52;<9
AF=2� �<<1� @<B?02@��.0A@�.;1� 52.9A5

/ 2;2NA@�

'I>SLKLFAP� $FQORP
�

DO>MBP
�

?BOOFBP
�

@EBOOFBP
�

>MMIBP
�

@ROOBKQP
�

?R@HTEB>Q
�

KRQP
�PBBAP
�

LKFLKP
�

?OL@@LIF
�

MROMIB�

@>??>DB
�?IRB�

MLQ>QLBP
�

M>OPIBV
�OBA�

MBMMBOP
�

JFKQ
�QB>
�

@L@L>�

4TL�QEFOAP�LC�

MLIVMEBKLIP�>KA�

JLPQ�?FL>@QFSB��

>KQFLUFA>KQ�

MOLMBOQFBP��

>KQF�FK€>JJ>QLOV�

BƒB@QP��MOLQB@Q�

>D>FKPQ�

@>OAFLS>P@RI>O�

AFPB>PB�	$6%

�

@>K@BO
�PQOLHB
�

QVMB���AF>?BQBP
�

"IWEBFJBOuP�

AFPB>PB��� r ���


�
 )/0& 7„,3/.



0EBKLIF@�

>@FAP�

'ORFQP
�

SBDBQ>?IBP
�

TELIB�DO>FKP�

$LJ?>Q� 3?22�

?.160.9@�>KA�

MOLQB@Q�>D>FKPQ�

@>K@BO
�>OQEOFQFP
�

>RQLFJJRKB�

AFPLOABOP
�$6%
�

>KA�

KBROLABDBKBO>QFSB�

AFPB>PB�� r ���

/QEBO�

MLIVMEBKLIP�

(FKDBO� )B>IQE�BƒB@QP�>OB�

J>FKIV�>QQOF?RQBA�

QL�DFKDBOLI
�>�

MEBKLIF@�

@LJMLRKA�RPBA�

CLO�>KQFK>RPB>
�

>KQFLUFA>KQ
�>KA�

>KQF�FK€>JJ>QLOV�

MOLMBOQFBP����

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��



,FDK>KP� &UQO>�SFODFK�

LIFSB�LFI
�

D>OIF@
�LKFLKP
�

SBDBQ>?IBP
�

DO>FKP
�CORFQP
�

PBBAP�

2BAR@BA�OFPH�LC�

$6%�>KA�

PQOLHB��
���

3QFI?BKBP� (O>MBP
�

?BOOFBP
�

MB>KRQP
�OBA�

TFKB�

"KQF�FK€>JJ>QLOV
�

MOLJLQB�

@>OAFLS>P@RI>O�

EB>IQE�>KQFLUFA>KQ�

MOLMBOQFBP���

4EBOB� FP� >K� BUQBKPFSB� >JLRKQ� LC� OBPB>O@E� LK� FKAFSFAR>I�
MLIVMEBKLIP
�?RQ�FQuP�LCQBK�RK@IB>O�ELT�FQ�>MMIFBP�QL�E>?FQR>I�FKQ>HBP�
LC� JFUBA� AFBQP�� %FBQP� OF@E� FK� MLIVMEBKLIP� >OB� >PPL@F>QBA� TFQE� >�
OBAR@BA�OFPH�LC�QVMB���AF>?BQBP��3QRAFBP�BUMILOFKD�QEBFO�FJM>@Q�LK�
$6%�OFPH�>OB�LKDLFKD
�>KA�•KAFKDP�E>SB�?BBK�I>ODBIV�MLPFQFSB���
���

'>@QLOP� FK� QEB� AFP@OBM>K@FBP� FK@IRAB� @E>IIBKDBP� @LJJLK� QL�
KRQOFQFLK� OBPB>O@E
� FK@IRAFKD� AFƒBOBK@BP� FK� JBQELALILDFBP
� OB@>II�
?F>P
�DBKBQF@�S>OF>QFLKP�FK�JBQ>?LIFPJ
�?FL>S>FI>?FIFQV�>JLKD�MI>KQ�
S>OFBQFBP
� C>OJFKD� MO>@QF@BP
� >KA� CLLA� MOBM>O>QFLK�� � 4L� >AAOBPP�
PLJB�LC�QEBPB�@E>IIBKDBP
�>�OBMLPFQLOV�@LJMFIFKD�P@FBK@B�OBD>OAFKD�
MLIVMEBKLIF@� @LJMLRKAP
� QEBFO� @I>PPF•@>QFLKP
� RKABOIVFKD�
JB@E>KFPJP
�>KA�@RIFK>OV�FJMIF@>QFLKP
�E>P�?BBK�@LJMFIBA�FKQL�>�
@LJMOBEBKPFSB�A>Q>?>PB�@>IIBA�0EBKLI�&UMILOBO����

 


�� )/0& 7„,3/.



"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

'I>SLKLFAP�

'I>SLKLFAP� >@@LRKQ� CLO� JLPQ� LC� QEB� AFBQ>OV� MEBKLIF@� @LJMLRKAP�
>KA�>OB�QEB�JLPQ�?FL>@QFSB��� r �� �'I>SLKLFAP�@>K�?B�CROQEBO�AFSFABA�
FKQL���PQOR@QRO>I�DOLRMP�LO�C>JFIFBP��3LJB�LC�QEB�JLPQ�OBPB>O@EBA�
QVMBP� FK@IRAB� NRBO@BQFK
� @>QB@EFKP
� >KA� >KQEL@V>KFKP
� TEF@E� >OB�
MOBPBKQ�FK�CORFQP
�SBDBQ>?IBP
�QB>
�>KA�@L@L>��4EB�€>SLKLFAP�CLRKA�
FK� ?BOOFBP� >KA� @FQORP� CORFQP� >OB� MLQBKQ� >KQFLUFA>KQP� >KA� >KQF�
FK€>JJ>QLOV� >DBKQP
� TEF@E� J>V�MOLQB@Q�>D>FKPQ� LUFA>QFSB� PQOBPP
�
@EOLKF@�FK€>JJ>QFLK
�>KA�"IWEBFJBOuP�AFPB>PB��� r ���

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1569#h5p-58
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1569#h5p-58


 <:HE8� <:HE8��� ���� �����8EE<8F�4E8�E<6;�<A�

\4IBAB<7F��X�8EE<8FY�5L�

)H5?<6�B@4<A)<6GHE8F�<F�?<68AF87�HA78E�

4�)<K454L�%<68AF8��

 ?4IBAB<7F�,H5GLC8F�

x� &B2?02A6;�FP�
@LKQ>FKBA�FK�CORFQP
�
BPMB@F>IIV�@FQORP
�
?BOOFBP
�@EBOOFBP
�>KA�
>MMIBP
�>KA�FK�
?R@HTEB>Q
�KRQP
�
PBBAP
�LKFLKP
�
?OL@@LIF
�LIFSB�LFI
�>KA�
DOBBK�QB>��&UEF?FQP�>�
PQOLKD�MLQBKQF>I�CLO�
OBAR@FKD�QEB�OFPH�LC�
$6%�>KA�@BOQ>FK�
@>K@BOP�>KA�
MOBSBKQFKD�QFPPRB�
FKGROV���
��
���

x� � B?0B:6; �FP�@LKQ>FKBA�FK�QEB�PMF@B�QROJBOF@
�TEF@E�E>P�
?BBK�RPBA�FK�&>PQBOK�JBAF@FKB�CLO�@BKQROFBP
�@RO@RJFK�
E>P�>KQF�FK€>JJ>QLOV�>KA�>KQFLUFA>KQ�JB@E>KFPJP�PQFII�
?BFKD�AB•KBA��3LJB�OBPB>O@E�•KAFKDP�E>SB�?BBK�MLPFQFSB
�
TEBOB>P�LQEBOP�E>SB�?BBK�FK@LK@IRPFSB��/KB�QEBLOV�?BFKD�
FKSBPQFD>QBA�FP�QE>Q�AFƒBOBK@BP�FK�QEB�DRQ�:60?</6<:2�
MOL•IB�J>V�FK€RBK@B�QEB�?FL>S>FI>?FIFQV�>KA�
ME>OJ>@LILDF@>I�>@QFSFQV�LC�@RO@RJFK��� �„Q�E>P�?BBK�
AFP@LSBOBA�QE>Q�>AAFKD�>K�>IH>ILFA�>DBKQ�FK�?I>@H�MBMMBO�
@>IIBA�MFMBOFKB�FK@OB>PBP�?FL>S>FI>?FIFQV�LC�@RO@RJFK����

x� �;A5<0F.;6;@ �>OB�T>QBO�PLIR?IB�MFDJBKQP�OBPMLKPF?IB�
CLO�OBA
�MROMIB
�>KA�?IRB�CORFQP�>KA�SBDBQ>?IBP�PR@E�>P�
?BOOFBP
�>@>F
�@ROO>KQP
�DO>MBP
�MROMIB�@>??>DB
�>KA�?IRB�
MLQ>QLBP��"KQEL@V>KFKP�MLPPBPP�>KQFLUFA>KQ
�
S>PLOBI>U>QFLK
�COBB�O>AF@>I�P@>SBKDFKD
�>KA�>KQFJF@OL?F>I�
>@QFSFQFBP�QE>Q�FJMOLSB�SFPR>I�>KA�KBROLILDF@>I�EB>IQE�>KA�


�� )/0& 7„,3/.

https://pixabay.com/photos/berries-fruits-food-blackberries-2277/
https://pixabay.com/users/publicdomainpictures-14/
https://pixabay.com/service/terms/


EBIM�MOBSBKQ�@>K@BO�>KA�$6%��� �-FIA�EB>Q
�PR@E�>P�
?I>K@EFKD
�FP�OB@LJJBKABA�TEBK�QOVFKD�QL�MOBPBOSB�QEB�
?FL>@QFSFQV�LC�CLLAP�EFDE�FK�>KQEL@V>KFKP����

x� �9.C<;2@� >OB�@LKPFABOBA�PLJB�LC�QEB�JLPQ�MLTBOCRI�
>KQFLUFA>KQP�>KA�MOLQB@Q�>D>FKPQ�OB>@QFSB�LUVDBK�
PMB@FBP��� �'LLA�PLRO@BP�FK@IRAB�@BIBOV
�M>OPIBV
�OBA�
MBMMBOP
�@E>JLJFIB
�JFKQ
�MBBIP�LC�@FQORP�CORFQP
�LKFLKP
�
>KA�QB>���
��
��
���

0EBKLIF@�>@FAP�

3R?QVMBP� LC� MEBKLIF@� >@FAP� FK@IRAB� @>ƒBF@� >@FA� >KA� CBORIF@� >@FA
�
TEF@E�>OB�TFABIV�AFPQOF?RQBA�FK�CORFQP
�SBDBQ>?IBP
�>KA�TELIB�DO>FKP��
)B>IQE� ?BKB•QP� LC� CBORIF@� >@FA� FK@IRAB� QEB� >?FIFQV� QL� @LJ?>Q� COBB�
O>AF@>IP� OBI>QBA� QL� LUFA>QFSB� A>J>DB� >PPL@F>QBA� TFQE� @EOLKF@�
AFPB>PBP�PR@E�>P�@>K@BO
�>OQEOFQFP
�>RQLFJJRKB�AFPLOABOP
�$6%
�>KA�
KBROLDBKBO>QFSB�AFPB>PBP����

„PL€>SLKBP�

3LV?B>KP�>OB�QEB�LKIV�@LJJLKIV�@LKPRJBA�CLLA�TFQE�>�PFDKF•@>KQ�
>JLRKQ�LC�FPL€>SLKBP��4EBOB�>OB�J>KV�MLPFQFSB�EB>IQE�BƒB@QP�COLJ�
FPL€>SLKB� FKQ>HB
� PR@E� >P� OBAR@BA� ?LKB� ILPP� >KA� AB@OB>PBA�
LPQBLMLOLPFP� OFPH�� � 3LV� MOLQBFK� FKQ>HB� DOB>QBO� QE>K� ��� D�A>V� E>P�
?BBK� CLRKA� QL� OBAR@B� CO>@QROB� OFPH� FK� MLPQJBKLM>RP>I� TLJBK���

3LV�CLLA�FKQ>HB�LSBO�>�IFCBQFJB�FP�@LJJLK�FK�*>M>K
�TEBOB�TLJBK�
OBMLOQ� PFDKF•@>KQIV� CBTBO� JBKLM>RPB�OBI>QBA� PVJMQLJP
� PR@E� >P�
ELQ�€>PEBP�>KA�KFDEQ�PTB>QP
�@LJM>OBA�TFQE�TLJBK�FK�@LRKQOFBP�FK�
.LOQE�"JBOF@>�>KA�&ROLMB���

„PL€>SLKBP�E>SB�ABJLKPQO>QBA�@>OAFLS>P@RI>O�?BKB•QP�PR@E�>P�
AB@OB>PFKD�?ILLA�IFMFA�IBSBIP
�FK€>JJ>QFLK
�>KA�EVMBOQBKPFLK�� �3LV�
FKQ>HB�E>P�?BBK�>PPL@F>QBA�TFQE�?LQE�>�OBAR@QFLK�LC�?OB>PQ�@>K@BO�
OFPH� >KA� OFPH� LC� FQP� OB@ROOBK@B�� r �� � )LTBSBO
� QEBOB� J>V� ?B�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��



AFƒBOBK@BP� FK� ?OB>PQ� @>K@BO� OFPH� TFQE� FPL€>SLKB� FKQ>HB
� ARB� QL�
DBKBQF@�C>@QLOP���

_FB\4IBA8�,H5GLC8F�

x� (A69/2;2@�>OB�MEBKLIF@�@LJMLRKAP�CLRKA�FK�GRPQ�>�CBT�
MI>KQP
�PR@E�>P�DO>MBP
�?BOOFBP
�>KA�MB>KRQP��3LJB�EB>IQE�
MOLJLQFKD�BƒB@QP�LC�PQFI?BKBP�FK@IRAB�FKEF?FQFKD�
QO>KP@OFMQFLK�C>@QLOP�FKSLISBA�FK�FK€>JJ>QFLK�>KA�
FKAR@FKD�>KQFLUFA>KQ�BKWVJBP��� �'2@C2?.A?<9
�QEB�JLPQ�
TBII�OBPB>O@EBA�PQFI?BKB
�FP�CLRKA�MOFJ>OFIV�FK�DO>MBP�>KA�
OBA�TFKB��„Q�E>P�D>FKBA�@LKPFABO>?IB�>QQBKQFLK�CLO�FQP�
MLQBKQF>I�QL�MOLJLQB�@>OAFLS>P@RI>O�EB>IQE�>KA�ILKDBSFQV��
2BPSBO>QOLI�E>P�?BBK�>PPL@F>QBA�TFQE�QEB�PL�@>IIBA�'OBK@E�
M>O>ALUsQEB�PROMOFPFKD�ILTBO�FK@FABK@B�LC�EB>OQ�AFPB>PB�
FK�'O>K@B�ABPMFQB�>�EFDE�FKQ>HB�LC�P>QRO>QBA�C>QP����

x� !64;.;@ �>OB�QEB�PB@LKA�JLPQ�>?RKA>KQ�MLIVMEBKLI�
MOBPBKQ�FK�BUQO>�SFODFK�LIFSB�LFI
�TEF@E�E>P�?BBK�>PPL@F>QBA�
TFQE�OBAR@QFLK�LC�OFPH�LC�$6%�>KA�PQOLHB�FK�KRJBOLRP�
I>ODB�P@>IB�ERJ>K�PQRAFBP���
�� �/QEBO�KLQ>?IB�IFDK>K�
PLRO@BP�>OB�D>OIF@
�LKFLKP
�SBDBQ>?IBP
�DO>FKP
�CORFQP
�>KA�
PBBAP����

,H?9HE�6B@CBHA7F�,H?9HE�6B@CBHA7F�

3RICRO� @LJMLRKAP� >OB� >� DOLRM� LC� ?FL>@QFSB� @LJMLRKAP� CLRKA�
MOBALJFK>KQIV� FK� @OR@FCBOLRP� SBDBQ>?IBP
� PR@E� >P� @>??>DB
�/<8�
05<F
�H>IB
�>KA�?OL@@LIF
�>KA�FK�D>OIF@
�LKFLKP
� IBBHP
�>KA�PE>IILQP��
4EBPB� @LJMLRKAP� >OB� OBPMLKPF?IB� CLO� QEB� @E>O>@QBOFPQF@� MRKDBKQ�
>OLJ>�>KA�Q>PQB�LC�QEBPB�CLLAP
�?RQ�QEBV�>IPL�PBOSB�>P�>KQFLUFA>KQP�
>KA� •DEQ� FK€>JJ>QFLK
� MOLJLQFKD� @>OAFLS>P@RI>O� EB>IQE
�
BKE>K@FKD� >PMB@QP� LC� FJJRKB� CRK@QFLK
� >KA� >PPFPQFKD� FK� E>IQFKD�
@>K@BO�@BII�ABSBILMJBKQ���
��
���


�� )/0& 7„,3/.



4EBOB�>OB�PBSBO>I�LOD>KLPRICRO�@LJMLRKAP�QE>Q�FK€RBK@B�EB>OQ�
EB>IQE
� FK@IRAFKD� >IIF@FK
� CLRKA� FK� D>OIF@�� "IIF@FK� MOLJLQBP� QEB�
MOLAR@QFLK�LC�KFQOF@�LUFAB�FK�?ILLA�SBPPBIP
�TEF@E�EBIMP�QEBJ�OBI>U�
>KA�FJMOLSBP�?ILLA�€LT�QL�ILTBO�?ILLA�MOBPPROB�>KA�OBAR@B�QEB�
OFPH�LC�EVMBOQBKPFLK��� �"IIF@FK�>IPL�FKEF?FQP�CLOJ>QFLK�LC�@ELIBPQBOLI�
MI>NRBP��QERP
�FQ�@>K�OBAR@B�QEB�OFPH�LC�>QEBOLP@IBOLPFP��"IIF@FK�>IPL�
E>P� >KQFMI>QBIBQ� MOLMBOQFBP� QE>Q� @>K� MOBSBKQ� BU@BPPFSB� ?ILLA�
@ILQQFKD�>KA�?IL@H>DBP����

3RICRO� @LJMLRKAP� E>SB� ?BBK� >PPL@F>QBA� TFQE� MLQBKQF>I�
>KQF@>K@BO� BƒB@QP� PR@E� >P� >KQFLUFA>KQ� BƒB@QP� >KA� FKAR@FKD�
.=<=A<@6@�FK�@>K@BO�@BIIP
�>P�TBII�>P�FKEF?FQFKD�QRJLO�DOLTQE�>KA�
PMOB>A� 	F�B�
� JBQ>PQ>PFP
�� 3RICRO� @LJMLRKAP� J>V� >IPL� FKEF?FQ� QEB�
CLOJ>QFLK�LC�@>O@FKLDBKP�>KA�>@Q�QL�ABQLUFCV�MLQBKQF>I�@>O@FKLDBKP�
FK�QEB�?LAV���

4L�J>UFJFWB�QEB�?FL>@QFSB�@LJMLKBKQP�FK�PRICLO>ME>KBP
�JB>IP�
@LKQ>FKFKD� O>T� LO� DBKQIV� PQB>JBA� @OR@FCBOLRP� SBDBQ>?IBP� >OB�
OB@LJJBKABA�� � 3RICRO� @LJMLRKAP� LƒBO� RKFNRB� €>SLOP� >KA�
EB>IQE�BKE>K@FKD� MOLMBOQFBP�� „Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q� QEB�
?FL>@QFSB�@LJMLKBKQP�LC�CLLAP�TFQE�LOD>KLPRICRO�@LJMLRKAP�>OB�
LKIV�OBIB>PBA�QEOLRDE�@RQQFKD
�@EBTFKD
�LO�@ORPEFKD
�TEF@E�@>RPBP�
>@QFS>QFLK�LC�QEB�@LJMLRKAP�QL�QEBFO�?FL>@QFSB�CLOJP����

2BPB>O@E� LK� QEB� EB>IQE� ?BKB•QP� LC� D>OIF@� E>P� OBSB>IBA� QEB�
?BKB•QP� LC� RPFKD� QEB� ?FL>@QFSB�OF@E� D>OIF@� PHFK
� TEF@E� FP� QVMF@>IIV�
AFP@>OABA
�>KA�FKCLOJBA�ABSBILMJBKQ�LC�KBTBO�S>OFBQFBP�LC�D>OIF@
�
PR@E�>P�MROMIB�S>OFBQFBP
�TFQE�>AAFQFLK>I�?FL>@QFSB�@LJMLRKAP�QE>Q�
@>K�?B�RPBA�FK�@RIFK>OV�JBAF@FKB�FKQBOSBKQFLKP�>KA�AFPEBP���

$)"04&2 �� #„/"$4„6& $/-0/5.%3 
��



 <:HE8� <:HE8��� ���� ����'HGF�4E8�4�FBHE68�B9�

C;LGBFG8EB?F��X'HGFY�5L��KC?BE8E�B5�<F�

?<68AF87�HA78E�4�)<K454L�%<68AF8��

);LGBFG8EB?F�4A7�,G4AB?F�);LGBFG8EB?F�4A7�,G4AB?F�

0EVQLPQBOLIP� >OB� MI>KQ�
@LRKQBOM>OQP� LC� @ELIBPQBOLI� FK�
>KFJ>IP�� � 4EB� JLPQ� @LJJLK�
?FL>@QFSB� MEVQLPQBOLIP� >OB�
?BQ>�PFQLPQBOLI
� @>JMBPQBOLI
�
>KA� PFDJ>PQBOLI��� � 0I>KQ�
PQ>KLIP�>OB�PFJFI>O�FK�PQOR@QROB�
?RQ� JR@E� IBPP� @LJJLK� FK� QEB�
AFBQ
� OBMOBPBKQFKD�
>MMOLUFJ>QBIV� ���� LC�
MEVQLPQBOLI�AFBQ>OV�FKQ>HB����

4EB� J>FK� CLLA� PLRO@BP� >OB�
KRQP
� PBBAP
� RKOB•KBA� MI>KQ�
LFIP
�>KA�IBDRJBP
�TEF@E�>OB�PLJBQFJBP�OBCBOOBA�QL�>P�MRIPBP�>KA�
?B>KP�� „Q� FP� ?BIFBSBA� QE>Q� B>OIV� ERJ>K� AFBQP� TBOB� OF@E� FK�
MEVQLPQBOLIP
�?RQ�QEB�QVMF@>I�7BPQBOK�AFBQ�FP�OBI>QFSBIV�ILT�FK�QEBPB�
@LJMLRKAP��� � "CQBO� MEVQLPQBOLIP� >OB� >?PLO?BA� FK� QEB� PJ>II�
FKQBPQFKB
� TEBOB� QEBV� FKQBOCBOB� TFQE� QEB� >?PLOMQFLK� LC� AFBQ>OV�
@ELIBPQBOLI�?V�AFPMI>@FKD�@ELIBPQBOLI�>KA�?V�C>@FIFQ>QFKD�BU@OBQFLK�LC�
@ELIBPQBOLI�FK�QEB�CB@BP����

4EBOB�E>P�?BBK�PFDKF•@>KQ�OBPB>O@E�FKQBOBPQ�FK�QEB�M>PQ����VB>OP�
FK�RPFKD�CLLAP�TFQE�PRMMIBJBKQ>I�MEVQLPQBOLIP�QL�AB@OB>PB�PBORJ�
IBSBIP� LC� ILT�ABKPFQV� IFMLMOLQBFK��� � "IQELRDE� OBPB>O@E� LK�
MEVQLPQBOLIPu�>KQF�FK€>JJ>QLOV�BƒB@QP�>KA�QEBFO�BƒB@QP�LK�@>K@BO�
@BIIP�E>SB�PELTK�MOLJFPB�FK�@BII�@RIQROB�>KA�>KFJ>I�PQRAFBP
�ERJ>K�
OBPB>O@E�FP�FK�QEB�MOBIFJFK>OV�PQ>DBP����

��� )/0& 7„,3/.

https://pixabay.com/photos/nuts-almonds-seeds-food-batch-3248743
https://pixabay.com/users/explorerbob-3093227/
https://pixabay.com/service/terms/


  <:HE8�<:HE8��� ���� ����1B:HEG�<F�E<6;�<A�CEB5<BG<6F��

X1B:HEGY�5L�?C8:4FH�<F�?<68AF87�HA78E�4�

)<K454L�%<68AF8��

)EB5<BG<6F)EB5<BG<6F��4A7�4A7�)E85<BG<6F�)E85<BG<6F�

0OL?FLQF@P� >OB� >� RKFNRB�
@>QBDLOV� LC� BPPBKQF>I� ?FL>@QFSB�
CLLA� @LJMLKBKQP� QE>Q� J>FKIV�
>OFPB� COLJ� S>OFLRP� CBOJBKQBA�
CLLAP
� FK@IRAFKD� VLDROQ
� HB•O
�
P>RBOHO>RQ
�>KA�HFJ@EF
�LO�@>K�
?B� >AABA� QL� CLLAP� PR@E� >P�
GRF@BP
� MOLQBFK� ?>OP
� A>FOV�
MOLAR@QP
� @BOB>IP
� >KA� MORKBP�
	PBB� 4>?IB� ���
�� 'BOJBKQ>QFLK�
QB@EKFNRBP� @OB>QB� S>OFLRP�
QBUQROBP� >KA� €>SLOP� >KA� >IPL�
OBPRIQ� FK� MLMRI>QFLKP� LC�
?BKB•@F>I� ?>@QBOF>� QE>Q� BKE>K@B� QEB� >JLRKQ� >KA� AFSBOPFQV� LC�
FKQBPQFK>I�?>@QBOF>�QE>Q�@LJMLPB�QEB�JF@OL?FLQ>����

0OB?FLQF@P�>OB�FKAFDBPQF?IB�@>O?LEVAO>QBP�	QVMBP�LC�AFBQ>OV�•?BO
�
QE>Q�>OB�CBOJBKQBA�FK�QEB�@LILK�>KA�PQFJRI>QB�QEB�DOLTQE�LO�>@QFSFQV�
LC� PMB@F•@� QVMBP� LC� ?BKB•@F>I� ?>@QBOF>��� r ��
�� � %FBQ>OV� •?BOP� FK�
CLLAP�@>KKLQ�?B�AFDBPQBA�?V�ERJ>K�BKWVJBP
�?RQ�QEBV�@>K�PBOSB�
>P�CRBI�CLO�DRQ�?>@QBOF>�>KA�IB>A�QL�?LQE�FJMOLSBJBKQP�FK�KRQOFBKQ�
>?PLOMQFLK�>KA�BKE>K@BJBKQ�LC�QEB�?>@QBOF>I�BKSFOLKJBKQ�FK�QEB�
DRQ��� � 'LLA� PLRO@BP� LC� MOB?FLQF@P� FK@IRAB� @L@L>
� D>OIF@
� LKFLKP
�
IBBHP
� TELIB� DO>FKP
� PBBAP
� KRQP
� MRIPBP
� >KA� LQEBO� CORFQP� >KA�
SBDBQ>?IBP���
�� �-R@E�FP�PQFII�?BFKD�FKSBPQFD>QBA�>?LRQ�QEB�OLIB�>KA�
JB@E>KFPJ�LC�MOB?FLQF@P�?BCLOB�PMB@F•@�OB@LJJBKA>QFLKP�@>K�?B�
J>AB��

4EB�AFSBOPFQV�>KA�?>I>K@B�LC�QEB�DRQ�JF@OL?FLQ>�MI>V�>�@OR@F>I�OLIB�
FK�AFDBPQFSB�CRK@QFLK�>KA�DBKBO>I�EB>IQE��� �4EB�ERJ>K�JF@OL?FLQ>�
@LKPFPQP�LC� ���QOFIIFLK�QL� ����QOFIIFLK�PVJ?FLQF@�@BIIP��� � -F@OL?FLJB�
MOLGB@QP� TLOIATFAB� >OB� OBPB>O@EFKD� QEB� OLIBP� QEBPB� ?>@QBOF>� J>V�
E>SB�FK�J>FKQ>FKFKD�EB>IQE�>KA�TBII�?BFKD��

"IQELRDE�JR@E�LC�QEB�OBPB>O@E�FP�CL@RPBA�LK�FKAFSFAR>I�PQO>FKP�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���

https://pixabay.com/photos/yogurt-milk-snack-dairy-eat-away-3476608
https://pixabay.com/users/lpegasu-6640154/
https://pixabay.com/service/terms/


LC�?>@QBOF>�DFSBK�>P�PRMMIBJBKQP
�CLLAP�@>K�MLQBKQF>IIV�MOLSFAB�>�
S>OFBQV� LC� IFSB� @RIQROBP
� >KA� QEBOB� FP� PLJB� BSFABK@B� QEBV� PROSFSB�
AFDBPQFLK���
�� � )LTBSBO
� QEBOB� OBJ>FK� J>KV� NRBPQFLKP� >?LRQ� QEB�
>?FIFQV�QL�@E>KDB�QEB�JF@OL?FLQ>
�>KA�OBPB>O@E�FP�LKDLFKD�� /KB�LC�
QEB� JLPQ� OBPB>O@EBA� RPBP� LC� MOL?FLQF@P� FP� QL� EBIM� MOLJLQB� DRQ�
EB>IQE� ?V� AB@OB>PFKD� RKMIB>P>KQ� D>PQOLFKQBPQFK>I� PVJMQLJP� PR@E�
>P� AF>OOEB>��� � "K� BJBODFKD� >OB>� LC� MOL?FLQF@� OBPB>O@E� FP� QEB�
MLQBKQF>I� QL� BKE>K@B� KRQOFBKQ� MOLAR@QFLK�� $BOQ>FK� MOL?FLQF@P� @>K�
MOLAR@B� #� SFQ>JFKP� >KA� PELOQ�@E>FK� C>QQV� >@FAP
� TEF@E� E>SB�
KRJBOLRP� EB>IQE� ?BKB•QP
� PR@E� >P� BKE>K@FKD� FKQBPQFK>I� BKBODV�
JBQ>?LIFPJ
� ELJBLPQ>PFP
� >KA� FKQBPQFK>I� ?>OOFBO� CRK@QFLK��� � 4EFP�
PRDDBPQP�>�OLIB�CLO�MOL?FLQF@P�QL�@LKQOF?RQB�QL�QEB�KRQOFBKQ�MLLIP�FK�
QEB�?LAV��

2BPB>O@E�FP�LKDLFKD
�TFQE�QLMF@P�OBI>QBA�QL�QEB�FKQBOOBI>QFLKPEFMP�
?BQTBBK� QEB� DRQ� JF@OL?FLJB� >KA� QEB� D>PQOLFKQBPQFK>I� QO>@Q
� QEB�
FJJRKB�PVPQBJ
�KBROLILDF@>I�PVPQBJP
�>KA�?O>FK�QEOLRDE�S>OFLRP�
PFDK>IFKD� PVPQBJP��� � %FPQRO?>K@BP� LC� QEB� JF@OL?FLQ>� >OB� ?BFKD�
FKSBPQFD>QBA� QL� ABQBOJFKB� FC� QEBOB� >OB� MLQBKQF>I� OBI>QFLKPEFMP�
?BQTBBK� KBROLILDF@>I
� JBKQ>I� EB>IQE
� >KA� D>PQOLFKQBPQFK>I�
AFPLOABOP�� 0OL?FLQF@P� >IPL� EBIM� MOBSBKQ� QEB� LSBODOLTQE� LC�
M>QELDBKF@�PMB@FBP�>KA�J>FKQ>FK�>�EB>IQEV�?>I>K@B�FK�QEB�JF@OL?F>I�
BKSFOLKJBKQ�LC�QEB�DRQ��� �4EFP�?B@LJBP�BPMB@F>IIV�OBIBS>KQ�TEBK�
>KQF?FLQF@� QOB>QJBKQP� >OB� RPBA
� ?B@>RPB� QEBV� @>K� FJM>FO� QEB�
AFSBOPFQV�LC�QEB�DRQ�?>@QBOF>����

$ROOBKQ� OBPB>O@E� FP� BU>JFKFKD� OBI>QFLKPEFMP� ?BQTBBK� MOL?FLQF@�
FKQ>HB�>KA�DRQ�>KA�JBKQ>I�TBII�?BFKD
�HKLTK�>P�QEB�DRQ�?O>FK�>UFP�
	'FDROB� ���
�� %>Q>� PRDDBPQ� QE>Q� MOL?FLQF@P� >ƒB@Q� JBKQ>I� EB>IQE� ?V�
JLARI>QFKD� QEB� DRQ� JF@OL?FLQ>� >KA� MOLAR@FKD� KBROLQO>KPJFQQBOP�
>KA� JBQ>?LIFQBP� QE>Q� C>SLO>?IV� FK€RBK@B� ?O>FK� CRK@QFLK��� � 3LJB�
PQRAFBP� E>SB� PRDDBPQBA� MOL?FLQF@P� E>SB� >� OLIB� FK� JLLA�
BKE>K@BJBKQ
� OBAR@QFLK� LC� ABMOBPPFLK� PVJMQLJP
� FJMOLSBA�
>KUFBQV
�>KA�@LDKFQFSB�>?FIFQFBP����

��
 )/0& 7„,3/.



 <:HE8��� <:HE8����� ����-;8�<AG8EE8?4G<BAF;<C�B9�G;8�:HG�@<6EB5<BG4�4A7�G;8�5E4<A��

X!HG
�E4<A��K<F	Y�CH5?<F;87�<A���,��;8@<64?�'8HEBF6<8A68	�<F�?<68AF87�����1�

��
 ��

)./92��	� 	�%?</6<A60��<<1�(<B?02@�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���

https://pubs.acs.org/doi/10.1021/acschemneuro.3c00127?src=IC001_ST0001R_T001639_acncdm_top_articles
https://pubs.acs.org/acschemneuro
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


%?</6<A60
3<<1
@<B?02�

�2N;6A6<;� %?</6<A60�?29.A21
52.9A5�/ 2;2NA@�

9LDROQ
�

(OBBH�

VLDROQ�

6>OFBA�>JLRKQP�LC�

JFKFJRJ�LC�����

JFIIFLK�$'5�QL�E>SB�

>�,FSB�>KA�"@QFSB�

$RIQROBP�3B>I�

6>OFBA�KRJ?BO�LC�

?BKB•@F>I�

?>@QBOF>�

	%46GB546<??HF

5H?:4E<F�>KA�

, GE8CGB6B66HF�

G;8E@BC;<?8F�>OB�

OBNRFOBA
�>KA�

LQEBOP�J>V�>IPL�

?B�MOBPBKQ
����

->V�?BKB•Q�

QO>KPFQ�QFJB
�

FJJRKB�CRK@QFLK
�

>KA�I>@QLPB�

FKQLIBO>K@B����

��� )/0& 7„,3/.



+B•O� ->AB�COLJ�

CBOJBKQBA�JFIH�>KA�

BFQEBO�HB•O�PQ>OQBO�

@RIQROBP
�HB•O�

DO>FKP
�>�S>OFBQV�LC�

I>@QF@�

>@FArMOLAR@FKD�

?>@QBOF>
�>@BQF@�>@FA�

?>@QBOF>rMOLAR@FKD
�

>KA�VB>PQP�

@LKQ>FKFKD�RM�QL����

?FIIFLK�$'5���

7BII�QLIBO>QBA�?V�

QELPB�TFQE�I>@QLPB�

FKQLIBO>K@B�� ��

3LJB�BSFABK@B�LC�

?BKB•Q�FK�@>PBP�LC�

@LKPQFM>QFLK�>KA�

€>QRIBK@B
�

@LJMIBJBKQFKD�

QOB>QJBKQ�CLO�

" 8?<6B546G8E�CL?BE<�

FKCB@QFLK��� �-LOB�

BSFABK@B�FP�

KBBABA�LK�QEB�

FJM>@Q�LK�

D>PQOLFKQBPQFK>I�

AFPLOABOP�>KA�

JF@OL?FLJB�LC�

ERJ>KP��

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���



-FPL� 4O>AFQFLK>I�

*>M>KBPB�

CBOJBKQBA�PLV?B>K�

M>PQB�TFQE�?>@QBOF>�

,FJFQBA�

EFDE�NR>IFQV�

ERJ>K�A>Q>��

$>K@BO�

MOBSBKQFLK�

BSFABK@B
�?RQ�

@LKCLRKAFKD�

C>@QLO�FP�

FPL€>SLKB�

@LKQBKQ����

)2:=25� „KALKBPF>K�CLLA�

J>AB�TFQE�?LFIBA�

>KA�ABERIIBA�

PLV?B>KP�TFQE�>�

CRKD>I�PQ>OQBO�

,FJFQBA�

EFDE�NR>IFQV�

ERJ>K�A>Q>��/KB�

PJ>II�LMBK�QOF>I�

ABJLKPQO>QBA�

FK@OB>PBA�PQLLI�

?>@QBOF>�AFSBOPFQV
�

PRDDBPQFKD�

JF@OL?FLJB�

@E>KDB����

��� )/0& 7„,3/.



+FJ@EF� +LOB>K�CBOJBKQBA�

@>??>DB�

	CBOJBKQBA�BFQEBO�

K>QRO>IIV�LO�TFQE�>�

PQ>OQBO
�

,FJFQBA�

EFDE�NR>IFQV�

ERJ>K�A>Q>��

3LJB�LKDLFKD�

OBPB>O@E�LK�DRQ�

JF@OL?FLQ>�

Q>ODBQFKD�@>K@BO�

OFPH��2BPRIQP�

PRDDBPQ�?BKB•QP�

QL�JF@OL?FLQ>�>KA�

FK@LK@IRPFSB�

OBPRIQP�CLO�@>K@BO�

OFPH����

+LJ?R@E>� 'BOJBKQBA�QB>��

LOFDFK>QBA�FK�$EFK>�

RPFKD�PVJ?FLQF@�

@RIQROB�LC�?>@QBOF>�

>KA�VB>PQ�

,FJFQBA�

EFDE�NR>IFQV�

ERJ>K�A>Q>�

ABPMFQB�TFAB�

MLMRI>OFQV�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���



3>RBOHO>RQ�'BOJBKQBA�

@>??>DB�

3LJB�ERJ>K�

QOF>IP�PELTFKD�

JLABPQ�

FJMOLSBJBKQ�FK�

FOOFQ>?IB�?LTBI�

PVKAOLJB�	„#3
�

PBSBOFQV
�?RQ�

TFQELRQ�

ABJLKPQO>QFKD�>�

PFDKF•@>KQ�@E>KDB�

FK�QEB�

JF@OL?FLJB� ��

��� )/0& 7„,3/.



.>QQL� 4O>AFQFLK>I�

*>M>KBPB�AFPE�

@LKPFPQFKD�LC�VBIILT�

PLV?B>KP�

CBOJBKQBA�TFQE�

� 46<??HF�FH5G<?<F�

,FJFQBA�

EFDE�NR>IFQV�

ERJ>K�A>Q>��"�

K>QQL�PQRAV�TFQE�

JFPL�PLRM�

ABJLKPQO>QBA�

FK@OB>PBA�PQLLI�

COBNRBK@V�>KA�

FK@OB>PBA�

?BKB•@F>I�PQLLI�

?>@QBOF>�>KA�

AB@OB>PBA�

M>QELDBKF@�

?>@QBOF>�� ��

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���



3LROALRDE�

?OB>A�

->AB�TFQE�

PLROALRDE�PQ>OQBO�

TFQE�J>KV�QVMBP�LC�

I>@QF@�>@FA�>KA�

VB>PQP�

,FJFQBA�

EFDE�NR>IFQV�

ERJ>K�A>Q>��

0OBIFJFK>OV�A>Q>�

PRDDBPQ�

PLROALRDE�?OB>A�

EBIMBA�J>K>DB�

D>PQOLFKQBPQFK>I�

PVJMQLJP�FK�„#3�

@LJM>OBA�TFQE�

OBDRI>O�?OB>A����

�55E8I<4G<BAF��� .���6B?BAL
9BE@<A:�HA<G�

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1569#h5p-59
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1569#h5p-59


  <:HE8�<:HE8��� ���� �����4G�F4?@BA�GB�5BBFG�

B@8:4
��94GGL�46<7F�<A�LBHE�7<8G��

X,4?@BAY�5L�64GG4?<A�<F�?<68AF87�HA78E�

4�)<K454L�%<68AF8��

(@8:4
�� 4GGL��6<7F�(@8:4
�� 4GGL��6<7F�

/RO� AFBQP� @LKQ>FK� >� JFUQROB�
LC�IFMFAP�TFQE�C>QQV�>@FAP�	'"P
�>P�
QEBFO� CRKA>JBKQ>I� ?RFIAFKD�
?IL@HP�� 4EB� C>QB� LC� '"P� FK� QEB�
AFBQ� FK@IRABP� RPFKD� QEBJ� CLO�
BKBODV� MOLAR@QFLK
� PQLO>DB� FK�
>AFMLPB� QFPPRB
� LO� FKQBDO>QFLK�
FKQL�LQEBO�IFMFA�PMB@FBP�PR@E�>P�
MELPMELIFMFAP
�TEF@E�CLOJ�QEB�
J>GLO� PQOR@QRO>I� @LJMLKBKQP�
LC�@BIIRI>O�JBJ?O>KBP����

„K�QEFP�OLIB�>Q�QEB�JBJ?O>KB�
IBSBI
� QEB� AFƒBOBKQ� CLOJP� LC�
BPPBKQF>I� '"PsLJBD>��� >KA�
LJBD>��s>OB� MOB@ROPLOP� QL�
BF@LP>KLFAP
� TEF@E� @>K� ?B� RPBA� CLO� FK€>JJ>QLOV� LO� >KQF�
FK€>JJ>QLOV� M>QET>VP� FK� QEB� ?LAV
� TFQE� LJBD>��� C>SLOFKD� >KQF�
FK€>JJ>QLOV�M>QET>VP�>KA�LJBD>���?BFKD�>PPL@F>QBA�TFQE�OFPH�LC�
?ILLA�@ILQP
�M>FK
�>KA�FK€>JJ>QFLK�	'FDROB����
��� �/JBD>���'"P�>@Q�
>P�MOB@ROPLOP�QL�IBPP�FK€>JJ>QLOV�SBOPFLKP�LC�?FL>@QFSB�JLIB@RIBP�
PR@E�>P�BF@LP>KLFAP
�TEF@E�MLPFQFSBIV�FK€RBK@B�EB>IQE��'LO�BU>JMIB
�
BF@LP>KLFAP� >@Q� >P� MLTBOCRI� ELOJLKBP� QE>Q� @LKQOLI� J>KV� LQEBO�
ELOJLKBP� >KA� BPPBKQF>I� ?LAV� CRK@QFLKP
� PR@E� >P� QEB� FJJRKB�
PVPQBJ
� @BKQO>I� KBOSLRP� PVPQBJ
� @>OAF>@� @BII� EB>IQE
� >KA� ?ILLA�
MOBPPROB�OBDRI>QFLK�� ��

$RIFK>OV� LMQFLKP� CLO� FK@LOMLO>QFKD� CLLAP� OF@E� FK� LJBD>���
'"PsPR@E� >P� C>QQV� •PE� 	B�D�
� P>IJLK
� EBOOFKD
� P>OAFKBP
� J>@HBOBI
�
@LA

� €>UPBBAP
� @EF>� PBBAP
� >KA� T>IKRQPsBKE>K@B� Q>PQB� >KA�
MOLSFAB�?FL>@QFSB� '"P�CLO�EB>IQE�>KA�KRQOFQFLK�� "IQELRDE�LJBD>���
'"P� >OB� LCQBK� @LKPRJBA� FK� EFDEBO� NR>KQFQFBP� QE>K� LMQFJ>I� FK� QEB�
(A.;1.?1� �:2?60.;� �62A 
�QEFP�ALBPKuQ�FJMIV�QE>Q�QEBV�PELRIA�?B�
>SLFABA��ELTBSBO
�FQ�J>V�?B�>ASFP>?IB�QL�OBAR@B�QEBFO�FKQ>HB�� � � „K�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���

https://pixabay.com/photos/salmon-fish-seafood-veggies-salad-518032
https://pixabay.com/users/cattalin-560479/
https://pixabay.com/service/terms/


QEB�53�CLLA�PRMMIV
�PLV?B>K�LFI�FKQ>HB�E>P�AO>J>QF@>IIV�FK@OB>PBA�
TFQE� @LK@ROOBKQ� BSFABK@B� LC� AB@OB>PBA� LJBD>��� '"P� FK� ERJ>K�
QFPPRB�� � � .BSBOQEBIBPP
� FQ� FP� OB>PLK>?IB� QL� BJME>PFWB� EB>IQEV�
LMQFLKP�CLO�LJBD>���BPPBKQF>I�>KA�ILKD�@E>FK�MLIVRKP>QRO>QBA�'"P�
FK�@RIFK>OV�JBAF@FKB�FKQBOSBKQFLKP��

 <:HE8��� <:HE8����� �����FF8AG<4?�94GGL�46<7F�@HFG�58�B5G4<A87�9EB@�9BB7��-;8L�94??�<AGB���

64G8:BE<8F��B@8:4
��4A7�B@8:4
���X�FF8AG<4?� 4GGL��6<7FY�5L��??<FBA��4?45E8F8�

<F�?<68AF87�����1���
 ��

-8EC8A8F�-8EC8A8F�

4BOMBKBP� >OB� EFDEIV� >OLJ>QF@� @LJMLRKAP� QE>Q� >OB� FKSLISBA� FK�
MOLAR@FKD�QEB�PFDK>QROB�LALO�LC�J>KV�MI>KQP�>KA�EBO?P
�PR@E�>P�
OLPBJ>OV
� I>SBKABO
� >KA� QEVJB�� 3LJB� LC� QEB� ?BQQBO�HKLTK�
QBOMBKBP�FK�LRO�CLLA�PRMMIV�FK@IRAB�IFJLKBKB
�TEF@E�FP�>�@LJJLK�
QBOMBKB� FK� QEB� OFKAP� LC� @FQORP� CORFQP
� DFSFKD� QEBJ� QEBFO� MIB>P>KQ�
@FQORPV�CO>DO>K@B��"KLQEBO�QBOMBKB
�?BQ>�@>OVLMEVIIBKB
�FP�CLRKA�FK�
J>KV� EBO?P� >KA� SBDBQ>?IBP� 	B�D�
� @ILSBP
� ?I>@H� MBMMBO
� >KA� E>P�
>KQF�FK€>JJ>QLOV�BƒB@QP�>KA�MLPPF?FIFQFBP�CLO�M>FK�OBAR@QFLK����

��
 )/0& 7„,3/.

https://med.libretexts.org/Bookshelves/Nutrition/Human_Nutrition_2020e_(Hawaii)/05%3A_Lipids/5.05%3A_Nonessential_and_Essential_Fatty_Acids
https://creativecommons.org/licenses/by/4.0/deed.en


  <:HE8�<:HE8��� ���� �����EH6<98EBHF�I8:8G45?8F�

<A6?H78�:E88A�64H?<\BJ8E	�J;<G8�

64H?<\BJ8E	�4A7�64554:8��F88A�<A�

68AG8E�B9�C;BGB���X/8:8G45?8FY�5L�

-LA43#4AB6;�<F�?<68AF87�HA78E�4�

)<K454L�%<68AF8��

$>OLQBKLFAP�

$>OLQBKLFAP� ?BILKD� QL� QEB�
QBOMBKB� C>JFIV� >KA� >OB�
FJMLOQ>KQ� >KA� TFABIV�
AFPQOF?RQBA� MFDJBKQP�
ABQBOJFKFKD�QEB�S>OFLRP�@LILOP�
LC�MI>KQP�� 'LO�BU>JMIB
�AFBQ>OV�
PLRO@BP� OF@E� FK� ?BQ>�@>OLQBKB�
>OB� QVMF@>IIV� FK� QEB� CLOJ� LC�
VBIILT
�OBA
�LO>KDB
�>KA�DOBBK�
IB>CV� CORFQP� >KA� SBDBQ>?IBP�� "�
OBSFBT� LC� @>OLQBKLFA� CLLA�
PLRO@BP�FP�CLRKA�FK�4>?IB������

,V@LMBKB� FP� >� MFDJBKQ�
JLIB@RIB�QE>Q�FJM>OQP�@LILO�QL�
J>KV� CORFQP� >KA� SBDBQ>?IBP
�
FK@IRAFKD� QLJ>QLBP
� TEF@E�
PRMMIV�����LC�QEB�IV@LMBKB�FK�QEB�"JBOF@>K�AFBQ��� r �� �$>OLQBKLFAP�
>OB� IFMLMEFIF@
� JB>KFKD� QE>Q� QEBV� CLIILT� QEB� P>JB� AFDBPQFSB�
MOL@BPPBP� >P� IFMFAP
� TEF@E� >OB� >IPL� BPPBKQF>I� CLO� @>OLQBKLFA�
>?PLOMQFLK��

3BSBO>I� @>OLQBKLFAP
� PR@E� >P� ?BQ>�@>OLQBKB� >KA� ?BQ>�
@OVMQLU>KQEFK
� >OB�MOLSFQ>JFK� "�@>OLQBKLFAP
�MI>KQ�MFDJBKQP�QE>Q�
>OB� @LKSBOQBA� QL� SFQ>JFK� "� FK� QEB� PJ>II� FKQBPQFKB��� � "II� AFBQ>OV�
@>OLQBKLFAP
� FK@IRAFKD� KLKrSFQ>JFK� "� S>OFBQFBP� PR@E� >P� IRQBFK
�
IV@LMBKB
� >KA� WB>U>KQEFK
� >OB� @LKPFABOBA� QL� MI>V� >� OLIB� FK� QEB�
MOBSBKQFLK� LC�@EOLKF@�AFPB>PBP�PR@E�>P�$6%
�>DB�OBI>QBA� J>@RI>O�
ABDBKBO>QFLK
� >KA� @>K@BO��� � $>OLQBKLFAP� >IPL� E>SB� MOLQB@QFSB�
BƒB@QP� LK� @>OAFLS>P@RI>O� EB>IQE� ?V� MOBSBKQFKD� A>J>DB� QL� ?ILLA�
SBPPBI�T>IIP��„K�>�PQRAV�TFQE����VB>OP�LC�CLIILT�RM
�@>OLQBKLFA�FKQ>HB�
T>P�FKSBOPBIV�OBI>QBA�QL�PQOLHBP�>KA�LQEBO�@>RPBP�LC�AB>QE��
��
���

4EB� FJM>@Q� LC� @RIFK>OV� MO>@QF@BP� LK� ?FL>S>FI>?FIFQV� LC� @>OLQBKLFAP�
E>P�?BBK�BUQBKPFSBIV�OBPB>O@EBA��

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���

https://pixabay.com/photos/vegetables-cauliflower-cabbage-1736170
https://pixabay.com/users/tyna_janoch-1592329/
https://pixabay.com/service/terms/


&KE>K@BA� OBIB>PB� LC� @>OLQBKLFAP� FP� CLRKA� TFQE� @LLHFKD� >KA�
MOL@BPPFKD�JBQELAP�QE>Q�?OB>H�ALTK�QEB�MI>KQ�@BII�T>IIP
�J>HFKD�
QEB� @>OLQBKLFAP� JLOB� >@@BPPF?IB��� � 'LO� BU>JMIB
� EB>QFKD� >KA�
@LLHFKD� SBDBQ>?IBP� PR@E� >P� PMFK>@E
� @>OOLQP
� >KA� QLJ>QLBP� @>K�
?OB>H�ALTK�@BII�T>IIP�>KA�OBIB>PB�@>OLQBKLFAP��#IBKAFKD
�PR@E�>P�
J>HFKD�PJLLQEFBP�LO�MROBBP�COLJ�CORFQP�>KA�SBDBQ>?IBP
�>IPL�@>K�
?OB>H� ALTK� @BII� T>IIP
� J>HFKD� QEB� @>OLQBKLFAP� JLOB� OB>AFIV�
>S>FI>?IB�CLO�>?PLOMQFLK
�>KA�@ELMMFKD
�JFK@FKD
�>KA�@RQQFKD�?BCLOB�
@LLHFKD� @>K� EBIM� OBIB>PB� C>Q�PLIR?IB� @BIIP� QL� BKE>K@B� >?PLOMQFLK�
TEBK�QEBVuOB�@LKPRJBA�TFQE�AFBQ>OV�C>Q���
���

-LPQ� @>OLQBKLFAP� >OB� EB>Q� PQ>?IB�� ELTBSBO
� PLJB� 	B�D�
� ?BQ>�
@>OLQBKB
�>OB�JLOB�PBKPFQFSB�QL�EB>Q�>KA�@>K�?B�ABDO>ABA�AROFKD�
@LLHFKD��#LFIFKD�SBDBQ>?IBP�@>K�@>RPB�IB>@EFKD�LC�@>OLQBKLFAP�FKQL�
QEB�@LLHFKD�T>QBO
�OBAR@FKD�?FL>S>FI>?FIFQV��RPFKD�QEB�@LLHFKD�T>QBO�
FK� >� PLRM� LO� P>R@B� @>K� EBIM� VLR� OB@LSBO� ?BKB•QP� COLJ� QEBPB�
KRQOFBKQP��� � 3QB>JFKD� FP� >� DBKQIBO� @LLHFKD� JBQELA� QE>Q� @>K� EBIM�
MOBPBOSB� @>OLQBKLFAP�� 0OL@BPPFKD� QB@EKFNRBP� PR@E� >P� @>KKFKD
�
COBBWFKD
� >KA� AOVFKD� @>K� >ƒB@Q� @>OLQBKLFA� IBSBIP�� 4EB� FJM>@Q� LC�
QEBPB� @E>KDBP� ABMBKAP� LK� QEB� PMB@F•@� @>OLQBKLFA
� TEF@E�
MOL@BPPFKD�JBQELAP�>OB�RPBA
�>KA�QEB�ARO>QFLK�LC�PQLO>DB����

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

)./92��	� 	��.?<A2;<61��<<1�(<B?02@ ���

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1569#h5p-60
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1569#h5p-60


�.?<A2;<61� �<<1� @<B?02@�

#BQ>�@>OLQBKB�$>OOLQP
�PTBBQ�MLQ>QLBP
�

PNR>PE
�MRJMHFK
�PMFK>@E
�H>IB
�

J>KDLBP
�>MOF@LQP
�OBA�?BII�

MBMMBOP�

,RQBFK� 3MFK>@E
�H>IB
�M>OPIBV
�@LII>OA�

DOBBKP
�3TFPP�@E>OA
�?OL@@LIF
�

MB>P
�@LOK
�BDDP
�O>PM?BOOFBP
�

LHO>
�?>PFI�

,V@LMBKB� 4LJ>QLBP
�T>QBOJBILK
�MFKH�

DO>MBCORFQ
�DR>S>
�M>M>V>
�OBA�

@>??>DB
�>PM>O>DRP
�

MBOPFJJLK�

:B>U>KQEFK� $LOK
�PMFK>@E
�H>IB
�@LII>OA�

DOBBKP
�3TFPP�@E>OA
�?BBQ�

DOBBKP
�MB>P
�BDDP
�LO>KDBP
�

MRJMHFK
�?ORPPBIP�PMOLRQP
�

MFPQ>@EFLP�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���



$OVMQLU>KQEFK�#RQQBOKRQ�PNR>PE
�OBA�?BII�

MBMMBOP
�M>M>V>
�J>KDLBP
�

LO>KDBP
�Q>KDBOFKBP
�MB>@EBP
�

>MOF@LQP
�MBOPFJJLK
�

KB@Q>OFKBP
�T>QBOJBILK
�M>MOFH>�

„Q�FP�?BIFBSBA�QE>Q�>AAFQFLK>I�?FL>@QFSB�@LJMLRKAP�E>SB�VBQ�QL�?B�
AFP@LSBOBA�� 7EBK� @LKPFABOFKD� @RIFK>OV� >MMIF@>QFLKP� QL� MOLJLQB�
EB>IQE� >KA� TBII�?BFKD
� FK@LOMLO>QFKD� CLLAP� TFQE� ?FL>@QFSB�
@LJMLRKAP�@>K�BIBS>QB�QEB�KRQOFQFLK>I�S>IRB�>KA�EB>IQE�FJM>@Q�LC�
QEB�JB>I�?BVLKA�FQP�?>PF@�KRQOFBKQ�@LJMLPFQFLK��

+BV�4>HB>T>VP�

3LJB�FAB>P�QL�FK@LOMLO>QB�?FL>@QFSB�@LJMLRKAP�FKQL�@RIFK>OV�

JBAF@FKB�>MMIF@>QFLKP�FK@IRAB�

x� $LKPFABO�T>VP�QL�J>UFJFWB�?FL>S>FI>?FIFQV�LC�QEB�

?FL>@QFSB�@LJMLRKAP�FK�VLRO�@LLHFKD��

x� $ELLPB�PMF@BP�>KA�COBPE�EBO?P�QL�EBIM�OBAR@B�RPB�LC�

PLAFRJ�>KA�J>HB�EB>IQEV�CLLAP�€>SLOCRI��

x� 0I>K�JB>IP�QE>Q�LƒBO�>�S>OFBQV�LC�SBDBQ>?IBP�>KA�CORFQP�LC�

J>KV�AFƒBOBKQ�@LILOP��

x� 5PB�EB>IQEV�C>QP�>ILKD�TFQE�IFMLMEFIF@�?FL>@QFSB�

@LJMLRKAP�PR@E�>P�@>OLQBKLFAP��'LO�BU>JMIB
�QOV�>K�LIFSB�

LFIr?>PBA�AOBPPFKD�LK�>�P>I>A�TFQE�?OL@@LIF�>KA�@>RIF€LTBO�

€LOBQP��

x� „K@LOMLO>QB�C>QQV�•PE�>KA�BKOF@EBA�BDDP�OBDRI>OIV�>P�

��� )/0& 7„,3/.



PLRO@BP�LC�LJBD>���C>QQV�>@FAP��

x� „K@IRAB�KRQP�	BPMB@F>IIV�T>IKRQP

�@EF>
�>KA�€>U�PBBAP�>P�

PLRO@BP�LC�>IME>�IFKLIBKF@�>@FA�QE>Q�@LKSBOQ�QL�LJBD>���'"P�

>KA�MOLSFAB�>KQFLUFA>KQP
�EB>IQEV�C>QP
�>KA�•?BO��

x� 5PB�D>OIF@
�LKFLKP
�IBBHP
�LO�PE>IILQP�QL�FJM>OQ�€>SLO�>KA�

MOLSFAB�?FL>@QFSB�PRICRO�@LJMLRKAP��

x� „K@IRAB�CBOJBKQBA�CLLAP�QL�MOLSFAB�?FL>@QFSB�MOL?FLQF@P�

QL�BKOF@E�QEB�JF@OL?FLQ>��

2&'&2&.$&3�

��� 3T>KPLK�*&��#FL>@QFSB�CLLA�@LJMLKBKQP��„K���A6L6?BC87<4�
B9� BB7�4A7��H?GHE8��/@QL?BO���
�������"@@BPPBA�
.LSBJ?BO��
������� EQQMP���TTT�BK@V@ILMBAF>�@LJ�CLLA�
BK@V@ILMBAF>P�>IJ>K>@P�QO>KP@OFMQP�>KA�J>MP�?FL>@QFSB�
CLLA�@LJMLKBKQP�

��� ,FR�2)��)B>IQE�MOLJLQFKD�@LJMLKBKQP�LC�CORFQP�>KA�
SBDBQ>?IBP�FK�QEB�AFBQ���7I�'HGE ��������	�
����3r���3��
ALF���������>K������������

��� &PQOR@E�2
�2LP�&
�3>I>P�3>IS>Aj�*
�BQ�>I��0OFJ>OV�MOBSBKQFLK�
LC�@>OAFLS>P@RI>O�AFPB>PB�TFQE�>�-BAFQBOO>KB>K�AFBQ�
PRMMIBJBKQBA�TFQE�BUQO>�SFODFK�LIFSB�LFI�LO�KRQP��'��A:?�#�
&87 ����������	��
�B���� ALF���������.&*-L>��������

��� 3RMBOCLLA��-BOOF>J�7B?PQBO�%F@QFLK>OV�/KIFKB��"@@BPPBA�
/@QL?BO���
������� EQQMP���TTT�JBOOF>J�TB?PQBO�@LJ�
AF@QFLK>OV�PRMBOCLLA�

��� „KM>K�2
�.>�4>HR>QERKD�-
�3>HRIRALJH>K�7
�%RH>BT�.
�
4BBH>@ERKE>QB>K�3
�+LLKORKDPBPLJ?LLK�.��„PL€>SLKB�
FKQBOSBKQFLK�>KA�FQP�FJM>@Q�LK�?LKB�JFKBO>I�ABKPFQV�FK�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���

https://www.encyclopedia.com/food/encyclopedias-almanacs-transcripts-and-maps/bioactive-food-components
https://www.encyclopedia.com/food/encyclopedias-almanacs-transcripts-and-maps/bioactive-food-components
https://www.encyclopedia.com/food/encyclopedias-almanacs-transcripts-and-maps/bioactive-food-components
https://doi.org/10.3945/an.112.003517
https://doi.org/10.1056/NEJMoa1800389
https://www.merriam-webster.com/dictionary/superfood
https://www.merriam-webster.com/dictionary/superfood


MLPQJBKLM>RP>I�TLJBK��>�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�

>K>IVPFP�LC�O>KALJFWBA�@LKQOLIIBA�QOF>IP��(FG8BCBEBF�
_AG���������	�
����r����� ALF���������
P����������������V�

��� ,L@H�-��-BKLM>RPB��IBPPLKP�COLJ�>KQEOLMLILDV��

)FL6;BFB@�&87���������	�
����r����
ALF����������������������������������

��� 2FQFHO>G�"OV>
�3>?FQ>�.��3>IA>KE>��$E>MQBO�����%FBQ>OV�
MEVQL@EBJF@>IP
�BMFDBKBQF@P
�>KA�@LILK�@>K@BO�
@EBJLMOBSBKQFLK��„K��#FPE>VBB�"
�#E>QF>�%
�BAP��

-E4AF?4G<BA4?��C<:8A8G<6F	��C<:8A8G<6F�B9�
�4A68E�)E8I8AG<BA��6LIRJB����"@>ABJF@�
0OBPP����������r����� ALF���������
#������������������������8�

��� $>>K�#*
�.>Q>O>G>K�,
�0>OHBO�#
�BQ�>I��3LV�CLLA�

@LKPRJMQFLK�>KA�?OB>PQ�@>K@BO�MOLDKLPFP���4A68E�
�C<78@<B?��<B@4E>8EF�)E8I��
�������	�
����r����� ALF���������
����������&0„���������

��� 0>QFP>RI�)#
�*BƒBOPLK�7��4EB�MOLP�>KA�@LKP�LC�

MEVQLBPQOLDBKP�� EBAG�'8HEB8A7B6E<AB?��
�������	�
����r����� ALF���������
G�VCOKB�������������

���� 7LVBKDL�4"
�2>JMO>P>QE�62
�*LKBP�0*)��"KQF@>K@BO�

BƒB@QP�LC�MEVQLPQBOLIP���HE�#��?<A�'HGE��
�������	�
����r����� ALF���������
BG@K���������

���� 2BFP�(F>A>�-%,��'LLA�MEBKLIF@�@LJMLRKAP��J>FK�@I>PPBP
�
PLRO@BP�>KA�QEBFO�>KQFLUFA>KQ�MLTBO��„K��-LO>IBP�

(LKW>IBW�*"
�BA��(K<74G<I8�,GE8FF�4A7��;EBA<6�

��� )/0& 7„,3/.

https://doi.org/10.1007/s00198-023-06944-y
https://doi.org/10.1007/s00198-023-06944-y
https://doi.org/10.1097/00006842-199807000-00005
https://doi.org/10.1016/B978-0-12-812494-9.00010-X
https://doi.org/10.1016/B978-0-12-812494-9.00010-X
https://doi.org/10.1158/1055-9965.EPI-10-1041
https://doi.org/10.1158/1055-9965.EPI-10-1041
https://doi.org/10.1016/j.yfrne.2010.03.003
https://doi.org/10.1016/j.yfrne.2010.03.003
https://doi.org/10.1038/ejcn.2009.29
https://doi.org/10.1038/ejcn.2009.29


�8:8A8E4G<I8��<F84F8F�T���+B?8�9BE�
�AG<BK<74AGF��„K4B@E�������� ALF���������
������

���� %B�,>�2LP>�,"
�-LOBKL�&P@>JFII>�*/
�2LAOFDL�(>O@h>�*
�
"IS>OBW�0>OOFII>�&��0EBKLIF@�@LJMLRKAP��„K��9>EF>�&-
�BA��

)BFG;4EI8FG�);LF<B?B:L�4A7��<B6;8@<FGEL�B9�
 EH<GF�4A7�/8:8G45?8F��&IPBSFBO��
��������r����� ALF���������
#��������������������������

���� 7LLAT>OA�+"
�%O>FGBO�2
�4EFGPPBK�%)*
�,LT�%"��
0LIVMEBKLIP�>KA�JF@OLS>P@RI>O�CRK@QFLK�FK�ERJ>KP��>�

PVPQBJ>QF@�OBSFBT���HEE�);4E@��8F��
�������	�
����r����� ALF���������
��������������������������

���� "KEg�''
�%BPG>OAFKP�9
�0FILK�(
�BQ�>I��0LIVMEBKLIP�>KA�QVMB�

��AF>?BQBP��>�MOLPMB@QFSB�OBSFBT��);4E@4'HGE<G<BA��
������	�
����r����� ALF���������
G�ME>KR�������������

���� 4>KDKBV�$$
�2>PJRPPBK�)&��0LIVMEBKLIP
�FK€>JJ>QFLK
�

>KA�@>OAFLS>P@RI>O�AFPB>PB���HEE��G;8EBF6?8E�+8C��
�������	�
������ ALF���������
P���������������U�

���� 2RAO>M>I�-
�+E>FOK>O�3*
�+E>K�*
�BQ�>I��%FBQ>OV�MLIVMEBKLIP�
>KA�QEBFO�OLIB�FK�LUFA>QFSB�PQOBPP�FKAR@BA�ERJ>K�AFPB>PBP��
FKPFDEQP�FKQL�MOLQB@QFSB�BƒB@QP
�>KQFLUFA>KQ�MLQBKQF>IP�>KA�

JB@E>KFPJ	P
�LC�>@QFLK�� EBAG�);4E@46B?��
���������������� ALF���������
CME>O�������������

���� 3>PPL�*-
�"JJ>O�2-
�4BK@ELS�2
�BQ�>I��(RQ�
JF@OL?FLJBr?O>FK�>IIF>K@B��>�I>KAP@>MB�SFBT�FKQL�JBKQ>I�

$)"04&2 �� #„/"$4„6& $/-0/5.%3 ���

https://doi.org/10.5772/51687
https://doi.org/10.5772/51687
https://doi.org/10.1016/B978-0-12-813278-4.00012-9
https://doi.org/10.1016/B978-0-12-813278-4.00012-9
https://doi.org/10.1016/B978-0-12-813278-4.00012-9
https://doi.org/10.1016/B978-0-12-813278-4.00012-9
https://doi.org/10.2174/1381612823666171109103939
https://doi.org/10.2174/1381612823666171109103939
https://doi.org/10.2174/1381612823666171109103939
https://doi.org/10.2174/1381612823666171109103939
https://doi.org/10.1016/j.phanu.2013.07.004
https://doi.org/10.1016/j.phanu.2013.07.004
https://doi.org/10.1016/j.phanu.2013.07.004
https://doi.org/10.1016/j.phanu.2013.07.004
https://doi.org/10.1007/s11883-013-0324-x
https://doi.org/10.1007/s11883-013-0324-x
https://doi.org/10.1007/s11883-013-0324-x
https://doi.org/10.1007/s11883-013-0324-x
https://doi.org/10.3389/fphar.2022.806470
https://doi.org/10.3389/fphar.2022.806470
https://doi.org/10.3389/fphar.2022.806470
https://doi.org/10.3389/fphar.2022.806470


>KA�D>PQOLFKQBPQFK>I�EB>IQE�>KA�AFPLOABOP����,��;8@�
'8HEBF6<���������	��
�����r�����
ALF���������>@P@EBJKBROL��@������

���� ,FR�)
�7>KD�*
�)B�4
�BQ�>I��#RQVO>QB��>�ALR?IB�BADBA�PTLOA�

CLO�EB>IQE ��7I�'HGE ��������	�
���r���
ALF���������>AS>K@BP�KJU����

���� 6>IABP�"-
�7>IQBO�*
�3BD>I�&
�3MB@QLO�4%��2LIB�LC�QEB�DRQ�

JF@OL?FLQ>�FK�KRQOFQFLK�>KA�EB>IQE���&# ��
���������H������ ALF���������?JG�H�����

���� "I�3E>O>?V�"
�"?RDLRHE�4-
�"EJBA�7
�"EJBA�3
�&IPE>FHE�

"/��%L�MOL?FLQF@P�MOBSBKQ��?BFGE<7<H@�
7<]6<?8�>PPL@F>QBA�AF>OOEB> ��HE8HF��
�������	�
�B������� ALF���������
@ROBRP�������

���� ->IALK>AL�$LKQOBO>P�"
�.LBI�3&
�7>OA�%6
�6BIBW�-
�
->KD>KL�+-��"PPL@F>QFLKP�?BQTBBK�AFBQ
�QEB�DRQ�
JF@OL?FLJB
�>KA�PELOQ�@E>FK�C>QQV�>@FA�MOLAR@QFLK�>JLKD�

LIABO�$>OF??B>K�,>QFKL�>ARIQP��#��647�'HGE��<8G��
��������	��
�����r�����B��� ALF���������
G�G>KA�������������

���� %FJFAF�&
�$LU�3
�2LPPF�-
�7EBI>K�+��'BOJBKQBA�CLLAP��
AB•KFQFLKP�>KA�@E>O>@QBOFPQF@P
�FJM>@Q�LK�QEB�DRQ�
JF@OL?FLQ>�>KA�BƒB@QP�LK�D>PQOLFKQBPQFK>I�EB>IQE�>KA�

AFPB>PB��'HGE<8AGF���������	�
������
ALF���������KR���������

���� ->F>KF�(
�0BOF>DL�$>PQjK�-*
�$>Q>PQ>�(
�BQ�>I��$>OLQBKLFAP��
>@QR>I�HKLTIBADB�LK�CLLA�PLRO@BP
�FKQ>HBP
�PQ>?FIFQV�>KA�

?FL>S>FI>?FIFQV�>KA�QEBFO�MOLQB@QFSB�OLIB�FK�ERJ>KP��&B?�
'HGE� BB7�+8F���������	3�
�3���r3�����
ALF���������JKCO�����������

�
� )/0& 7„,3/.

https://doi.org/10.1021/acschemneuro.3c00127
https://doi.org/10.1021/acschemneuro.3c00127
https://doi.org/10.1093/advances/nmx009
https://doi.org/10.1093/advances/nmx009
https://doi.org/10.1136/bmj.k2179
https://doi.org/10.7759/cureus.27624
https://doi.org/10.7759/cureus.27624
https://doi.org/10.1016/j.jand.2020.04.018
https://doi.org/10.1016/j.jand.2020.04.018
https://doi.org/10.3390/nu11081806
https://doi.org/10.1002/mnfr.200800053


���� -BOE>K�/��4EB�?FL@EBJFPQOV�>KA�>KQFLUFA>KQ�MOLMBOQFBP�
LC�@>OLQBKLFAP��„K��$SBQHLSF@�%*
�.FHLIF@�(3
�BAP��

�4EBG8AB<7F��„K4B@E�������� ALF���������
������

���� "ORKHRJ>O�2
�(LORPRMRAF�"
�#BOKPQBFK�03��4EB�J>@RI>O�

@>OLQBKLFAP��>�?FL@EBJF@>I�LSBOSFBT���<B6;<@�
�<BC;LF��6G4�&B?��8??��<B?�%<C<7F��
���������	��
��������� ALF���������
G�??>IFM�������������

���� %>IV�4
�*FT>K�-"
�/u#OFBK�.-
�"EBOKB�3"��$>OLQBKLFA�
@LKQBKQ�LC�@LJJLKIV�@LKPRJBA�EBO?P�>KA�>PPBPPJBKQ�LC�
QEBFO�?FL>@@BPPF?FIFQV�RPFKD�>K�FK�SFQOL�AFDBPQFLK�JLABI��

)?4AG� BB7F�"H@�'HGE��
�������	�
����r����� ALF���������
P�����������������

���� 3>FKF�2+
�0O>P>A�0
�3OBBAE>O�26
�"HEFIBKABO�.>FAR�+
�
3E>KD�8
�+BRJ�93��/JBD>���MLIVRKP>QRO>QBA�C>QQV�>@FAP�
	05'"P
��BJBODFKD�MI>KQ�>KA�JF@OL?F>I�PLRO@BP
�LUFA>QFSB�
PQ>?FIFQV
�?FL>S>FI>?FIFQV
�>KA�EB>IQE�?BKB•QPs>�OBSFBT��

�AG<BK<74AGF���������	��
������� ALF���������
>KQFLU���������

���� )>OOFP�73��,FKLIBF@�>@FA�>KA�@LOLK>OV�EB>OQ�AFPB>PB��

)EBFG4:?4A7<AF�%8H>BG��FF8AG� 4GGL��6<7F��
�������	���
����r����� ALF���������
G�MIBC>�������������

���� *LEKPLK�()
�'OFQP@EB�+��&ƒB@Q�LC�AFBQ>OV�IFKLIBF@�>@FA�LK�
J>OHBOP�LC�FK€>JJ>QFLK�FK�EB>IQEV�MBOPLKP��>�PVPQBJ>QF@�

OBSFBT�LC�O>KALJFWBA�@LKQOLIIBA�QOF>IP��#��647�'HGE�
�<8G����������	�
�����������B���
ALF���������G�G>KA�������������

$)"04&2 �� #„/"$4„6& $/-0/5.%3 �
�

https://doi.org/10.5772/67592
https://doi.org/10.5772/67592
https://doi.org/10.5772/67592
https://doi.org/10.5772/67592
https://doi.org/10.1016/j.bbalip.2020.158617
https://doi.org/10.1016/j.bbalip.2020.158617
https://doi.org/10.1016/j.bbalip.2020.158617
https://doi.org/10.1016/j.bbalip.2020.158617
https://doi.org/10.1007/s11130-010-0167-3
https://doi.org/10.1007/s11130-010-0167-3
https://doi.org/10.1007/s11130-010-0167-3
https://doi.org/10.1007/s11130-010-0167-3
https://doi.org/10.3390/antiox10101627
https://doi.org/10.1016/j.plefa.2008.09.005
https://doi.org/10.1016/j.plefa.2008.09.005
https://doi.org/10.1016/j.plefa.2008.09.005
https://doi.org/10.1016/j.plefa.2008.09.005
https://doi.org/10.1016/j.jand.2012.03.029
https://doi.org/10.1016/j.jand.2012.03.029


���� .L>HBP�-
�$IFCQLK�0
�.Q>KFLP�'
�3EO>MKBI�7
�2B@LOA�„
�
-@„KBOKBV�*��"K�FK@OB>PB�FK�AFBQ>OV�@>OLQBKLFAP�TEBK�
@LKPRJFKD�MI>KQ�PQBOLIP�LO�PQ>KLIP�FP�BƒB@QFSB�FK�

J>FKQ>FKFKD�MI>PJ>�@>OLQBKLFA�@LK@BKQO>QFLKP���@�#�
�?<A�'HGE���������	�
���r���
ALF��������� >G@K���������

���� %BI>DB�#��0EVQLPQBOLIP��/OBDLK�3Q>QB�5KFSBOPFQV�,FKRP�
0>RIFKD�„KPQFQRQB
�-F@OLKRQOFBKQ�„KCLOJ>QFLK�$BKQBO��
5MA>QBA�.LSBJ?BO�������"@@BPPBA�.LSBJ?BO��
�������

EQQMP���IMF�LOBDLKPQ>QB�BAR�JF@�AFBQ>OV�
C>@QLOP�MEVQL@EBJF@>IP�MEVQLPQBOLIP�

���� ,LRFP�8,
�-ROMEV�2
�4E>KA>MFIIV�3*
�9R�,
�.BQQF@>A>K�4��
(>OIF@�BUQO>@QP�MOBSBKQ�LUFA>QFSB�PQOBPP
�EVMBOQOLMEV�>KA�
>MLMQLPFP�FK�@>OAFLJVL@VQBP��>�OLIB�CLO�KFQOF@�LUFAB�>KA�

EVAOLDBK�PRI•AB���&���B@C?8@8AG��?G8EA�&87��
�������	�
������ ALF���������
�����������������

���� %B�,R@>�„
�%F�$OFPQL�'
�6>IBKQFKL�"
�0BIRPL�(
�%F�3>IIB�"
�
$>I>O@L�"��'LLA�ABOFSBA�?FL>@QFSB�JLIB@RIBP�COLJ�
-BAFQBOO>KB>K�AFBQ��K>KLQB@EKLILDF@>I�>MMOL>@EBP�>KA�
T>PQB�S>ILOFW>QFLK�>P�PQO>QBDFBP�QL�FJMOLSB�ERJ>K�

TBIIKBPP��)B?L@8EF���������	�
������
ALF���������MLIVJ���������

���� )LƒJ>KK�(
�3@ETFKDPE>@HI�,��-BAFQBOO>KB>K�AFBQ�
PRMMIBJBKQBA�TFQE�BUQO>�SFODFK�LIFSB�LFI�OBAR@BP�QEB�
FK@FABK@B�LC�FKS>PFSB�?OB>PQ�@>K@BO�FK�>�O>KALJFPBA�

@LKQOLIIBA�QOF>I���I<7��4F87�&87 ���������	�
� �� �
ALF���������B?JBA�������������

���� #>EO>JPLIQ>KF�2
�'>OW>BF�-)
�2>J�-
�.FHC>O�3
�2>EFJF�2��
#FL>@QFSB�CLLAP�>KA�JBAF@FK>I�MI>KQP�CLO�@>OAFLS>P@RI>O�
@LJMIF@>QFLKP�LC�QVMB�FF�AF>?BQBP��@ROOBKQ�@IFKF@>I�BSFABK@B�

�

 )/0& 7„,3/.

https://doi.org/10.1093/ajcn/75.1.79
https://lpi.oregonstate.edu/mic/dietary-factors/phytochemicals/phytosterols
https://lpi.oregonstate.edu/mic/dietary-factors/phytochemicals/phytosterols
https://doi.org/10.1186/1472-6882-12-140
https://doi.org/10.1186/1472-6882-12-140
https://doi.org/10.1186/1472-6882-12-140
https://doi.org/10.1186/1472-6882-12-140
https://doi.org/10.3390/polym14091726
https://doi.org/10.3390/polym14091726
https://doi.org/10.1136/ebmed-2015-110366
https://doi.org/10.1136/ebmed-2015-110366


>KA�CRQROB�MBOPMB@QFSBP���I<7��4F87��B@C?8@8AG�
�?G8EA4G�&87�������������r���� ALF���������
�������������

���� 0>K@EB�".
�%FT>K�"%
�$E>KAO>�32��'I>SLKLFAP��>K�

LSBOSFBT��#�'HGE�,6<���������B���� ALF���������
GKP���������

���� )LLMBO�,
�+OLLK�0"
�2FJJ�&#
�BQ�>I��'I>SLKLFAP
�€>SLKLFA�
OF@E�CLLAP
�>KA�@>OAFLS>P@RI>O�OFPH��>�JBQ>�>K>IVPFP�LC�

O>KALJFWBA�@LKQOLIIBA�QOF>IP���@�#��?<A�'HGE��
�������	�
���r���
ALF��������� >G@K���������

���� #LKALKKL�$0
�#LKALKKL�.0
�%>ID>>OA�'
�BQ�>I��'I>SLKLFA�
FKQ>HB�>KA�FK@FABKQ�ABJBKQF>�FK�QEB�%>KFPE�%FBQ
�$>K@BO
�

>KA�)B>IQE�@LELOQ���?M;8<@8EF��8@8AG��'1� ��
������	�
�B������� ALF���������QO@��������

���� 0BOBW�6FW@>FKL�'
�'O>D>�$(��2BPB>O@E�QOBKAP�FK�€>SLKLFAP�

>KA�EB>IQE���E6;��<B6;8@��<BC;LF��
������������r����� ALF���������
G�>??�������������

���� /QBFW>�0„
�)BFPP�$��„KQOLAR@QFLK�QL�PMB@F>I�FPPRB�LK�

MLIVMEBKLIP�>KA�EB>IQE���E6;��<B6;8@��<BC;LF��
����������r��� ALF���������
G�>??�������������

���� 6cWNRBW�'OBPKL�2
�2LP>K>�"22
�3>GBA�4
�/KLLHLJB�
/HLJB�4
�7FPE>OQ�."
�7FPE>OQ�%3��)BO?P�>KA�PMF@BP��
?FLJ>OHBOP�LC�FKQ>HB�?>PBA�LK�ERJ>K�FKQBOSBKQFLK�

PQRAFBP�r�>�PVPQBJ>QF@�OBSFBT��!8A8F�'HGE��
�������	�
����� ALF���������
P�����������������

$)"04&2 �� #„/"$4„6& $/-0/5.%3 �
�

https://doi.org/10.1155/2021/6681540
https://doi.org/10.1155/2021/6681540
https://doi.org/10.1155/2021/6681540
https://doi.org/10.1155/2021/6681540
https://doi.org/10.1017/jns.2016.41
https://doi.org/10.1017/jns.2016.41
https://doi.org/10.1017/jns.2016.41
https://doi.org/10.1017/jns.2016.41
https://doi.org/10.1093/ajcn/88.1.38
https://doi.org/10.1093/ajcn/88.1.38
https://doi.org/10.1093/ajcn/88.1.38
https://doi.org/10.1093/ajcn/88.1.38
https://doi.org/10.1002/trc2.12175
https://doi.org/10.1002/trc2.12175
https://doi.org/10.1016/j.abb.2018.03.022
https://doi.org/10.1016/j.abb.2018.03.022
https://doi.org/10.1016/j.abb.2018.03.022
https://doi.org/10.1016/j.abb.2018.03.022
https://doi.org/10.1016/j.abb.2018.05.022
https://doi.org/10.1016/j.abb.2018.05.022
https://doi.org/10.1016/j.abb.2018.05.022
https://doi.org/10.1016/j.abb.2018.05.022
https://doi.org/10.1186/s12263-019-0636-8
https://doi.org/10.1186/s12263-019-0636-8


���� +ROBH�-
�#BK>FA>�%B??>@EB�.
�&IBW�(>OLCRIFn�„
�BQ�>I��
"KQFLUFA>KQP�>KA�?FL>@QFSB�@LJMLRKAP�FK�CLLA��@OFQF@>I�

OBSFBT�LC�FPPRBP�>KA�MOLPMB@QP���AG<BK<74AGF�
��4F8?����������	�
������ ALF���������
>KQFLU���������

���� 2>QELA�.#
�&I>?BA�.
�0RKF>�3
�/WLDRI�'
�+FJ�3+
�2L@E>�*-��
2B@BKQ�ABSBILMJBKQP�FK�MLIVMEBKLI�>MMIF@>QFLKP�LK�

ERJ>K�EB>IQE��>�OBSFBT�TFQE�@ROOBKQ�HKLTIBADB��)?4AGF��
�������	�
������� ALF���������
MI>KQP���������

���� :>DjOPH>�*
�0FBQOW>H�+
�+RHRI>�+L@E�7
�$WLM�-
�,>PWRH�*
�
+L@E�7��„K€RBK@B�LC�AFBQ�LK�QEB�?FL>S>FI>?FIFQV�LC�>@QFSB�

@LJMLKBKQP�COLJ�2<A:<58E�B]6<A4?8�RPFKD�>K�FK�
SFQOL�AFDBPQFLK�JLABI�� BB7F��������
��	��
������� ALF���������CLLAP���������

���� 2LAOhDRBW�(>O@h>�$
�3cK@EBW�1RBP>A>�$
�4LIBAL�&
�
%BID>AL�2LAOhDRBW�-
�(>CLOFL�*��.>QRO>IIV�IFDK>K�OF@E�

CLLAP��>�AFBQ>OV�QLLI�CLO�EB>IQE�MOLJLQFLK �&B?86H?8F��
�������	�
������ ALF���������
JLIB@RIBP���������

���� .BSBR�6
�0BOBW�*FJBKBW�*
�6LP�'
�BQ�>I��0EBKLI�&UMILOBO��>K�
LKIFKB�@LJMOBEBKPFSB�A>Q>?>PB�LK�MLIVMEBKLI�@LKQBKQP�

FK�CLLAP���4G454F8��
����������?>M����?>M����� ALF���������
A>Q>?>PB�?>M����

���� 7LLAT>OA�+"
�%O>FGBO�2
�4EFGPPBK�%)*
�,LT�%"��
0LIVMEBKLIP�>KA�JF@OLS>P@RI>O�CRK@QFLK�FK�ERJ>KP��>�

PVPQBJ>QF@�OBSFBT���HEE�);4E@��8F��
�������	�
����r����� ALF���������
��������������������������

�
� )/0& 7„,3/.

https://doi.org/10.3390/antiox11040742
https://doi.org/10.3390/antiox11040742
https://doi.org/10.3390/antiox11040742
https://doi.org/10.3390/antiox11040742
https://doi.org/10.3390/plants12061217
https://doi.org/10.3390/plants12061217
https://doi.org/10.3390/plants12061217
https://doi.org/10.3390/plants12061217
https://doi.org/10.3390/foods12213897
https://doi.org/10.3390/molecules24050917
https://doi.org/10.3390/molecules24050917
https://doi.org/10.1093/database/bap024
https://doi.org/10.1093/database/bap024
https://doi.org/10.1093/database/bap024
https://doi.org/10.1093/database/bap024
https://doi.org/10.2174/1381612823666171109103939
https://doi.org/10.2174/1381612823666171109103939
https://doi.org/10.2174/1381612823666171109103939
https://doi.org/10.2174/1381612823666171109103939


���� 3@>WWL@@EFL�#
�-FKDEBQQF�,
�%u"O@EFSFL�-��„KQBO>@QFLK�
?BQTBBK�DRQ�JF@OL?FLQ>�>KA�@RO@RJFK��>�KBT�HBV�LC�
RKABOPQ>KAFKD�CLO�QEB�EB>IQE�BƒB@QP�LC�@RO@RJFK��

'HGE<8AGF���������	�
������� ALF���������
KR���������

���� )BTIFKDP�3
�+>IJ>K�%��$RO@RJFK��>�OBSFBT�LC�FQP�BƒB@QP�LK�

ERJ>K�EB>IQE�� BB7F��������	��
����
ALF���������CLLAP��������

���� +ELL�)&
�"WI>K�"
�4>KD�34
�,FJ�3-��"KQEL@V>KFAFKP�>KA�
>KQEL@V>KFKP��@LILOBA�MFDJBKQP�>P�CLLA
�ME>OJ>@BRQF@>I�

FKDOBAFBKQP
�>KA�QEB�MLQBKQF>I�EB>IQE�?BKB•QP�� BB7�
'HGE�+8F���������	�
���������� ALF���������
����������������������

���� 2>EJ>K�-
�2>E>J>K�3
�„PI>J�2
�BQ�>I��2LIB�LC�MEBKLIF@�
@LJMLRKAP�FK�ERJ>K�AFPB>PB��@ROOBKQ�HKLTIBADB�>KA�

CRQROB�MOLPMB@QP��&B?86H?8F���������	�
������
ALF���������JLIB@RIBP���������

���� 9>JJFKB�"
�.>JPF�"
�6BOS>KAFBO�'>PPBRO�%
�->@HOFII�**
�
,FW>OA�(
�,>QORƒB�.��0LIVMEBKLIP�LC�QEB�-BAFQBOO>KB>K�
AFBQ�>KA�QEBFO�JBQ>?LIFQBP�FK�QEB�MOBSBKQFLK�LC�@LILOB@Q>I�

@>K@BO��&B?86H?8F���������	��
������
ALF���������JLIB@RIBP���������

���� &I�+E>T>KA�4
�$LROQLFP�"
�6>IIP�*
�2F@E>OA�4
�+OFP>�3��"�
OBSFBT�LC�AFBQ>OV�PQFI?BKBP��PLRO@BP�>KA�?FL>S>FI>?FIFQV��

);LGB6;8@�+8I���������	�
�����r�����
ALF���������P�����������������

���� "ISBP�3FIS>�*-
�:RW>OQB�-
�(FOdL�)
�3>IDRBFOL�,��.>QRO>I�
MOLAR@QP�FK�@>OAFLS>P@RI>O�AFPB>PBP��QEB�MLQBKQF>I�LC�
MI>KQP�COLJ�QEB�"IIFLFAB>B�PR?C>JFIV�	BU�"IIF>@B>B�C>JFIV
�

>KA�QEBFO�PRIMERO�@LKQ>FKFKD�@LJMLRKAP��)?4AGF��

$)"04&2 �� #„/"$4„6& $/-0/5.%3 �
�

https://doi.org/10.3390/nu12092499
https://doi.org/10.3390/nu12092499
https://doi.org/10.3390/nu12092499
https://doi.org/10.3390/nu12092499
https://doi.org/10.3390/foods6100092
https://doi.org/10.3390/foods6100092
https://doi.org/10.1080/16546628.2017.1361779
https://doi.org/10.1080/16546628.2017.1361779
https://doi.org/10.1080/16546628.2017.1361779
https://doi.org/10.1080/16546628.2017.1361779
https://doi.org/10.3390/molecules27010233
https://doi.org/10.3390/molecules26123483
https://doi.org/10.3390/molecules26123483
https://doi.org/10.1007/s11101-018-9578-9
https://doi.org/10.1007/s11101-018-9578-9


�������	��
������� ALF���������
MI>KQP���������

���� .>E>O�,
�8F>L�*
�3>OHBO�3%��„KQOLAR@QFLK�LC�MEVQLKRQOFBKQP��

„K��8F>L�*
�3>OHBO�3%
�"P>H>T>�9
�BAP��"4A75BB>�B9�
�<8G4EL�);LGB6;8@<64?F��3MOFKDBO�
3FKD>MLOB��������r���� ALF���������
�����������������=��

���� &IIF�-
�$>IIBD>OF�-,
�'BOO>OF�3
�BQ�>I��3ROSFS>I�LC�VLDROQ�

?>@QBOF>�FK�QEB�ERJ>K�DRQ���CC?��AI<EBA�&<6EB5<B?��
�������	�
�����r������ ALF���������
"&-����������

���� #I>P?>ID�4,
�)F??BIK�*2
�2>JPABK�$&
�->G@EOW>H�3'
�
2>TIFKDP�22��$E>KDBP�FK�@LKPRJMQFLK�LC�LJBD>���>KA�
LJBD>���C>QQV�>@FAP�FK�QEB�5KFQBA�3Q>QBP�AROFKD�QEB���QE�

@BKQROV���@�#��?<A�'HGE���������	�
����r����
ALF���������>G@K������������

���� 5KFSBOPFQV�LC�)>T>FtF�>Q�-mKL>�'LLA�3@FBK@B�>KA�)RJ>K�

.RQOFQFLK�0OLDO>J��"H@4A�'HGE<G<BA���
�
�
�7<G<BA��������"@@BPPBA�.LSBJ?BO��
�
�����  EQQMP���MOBPP?LLHP�LBO�E>T>FF�BAR�
ERJ>KKRQOFQFLK��

���� %R>K�*
�3LKD�9
�:E>KD�8
�7>KD�$��&ƒB@Q�LC�q���
MLIVRKP>QRO>QBA�C>QQV�>@FAP�ABOFSBA�?FL>@QFSB�IFMFAP�LK�

JBQ>?LIF@�AFPLOABOP�� EBAG�);LF<B?��
���������������� ALF���������
CMEVP�������������

�
� )/0& 7„,3/.

https://doi.org/10.3390/plants11151920
https://doi.org/10.3390/plants11151920
https://doi.org/10.3390/plants11151920
https://doi.org/10.3390/plants11151920
https://doi.org/10.1007/978-981-15-4148-3_2
https://doi.org/10.1007/978-981-15-4148-3_2
https://doi.org/10.1007/978-981-15-4148-3_2
https://doi.org/10.1007/978-981-15-4148-3_2
https://doi.org/10.1128/AEM.02950-05
https://doi.org/10.1128/AEM.02950-05
https://doi.org/10.1128/AEM.02950-05
https://doi.org/10.1128/AEM.02950-05
https://doi.org/10.3945/ajcn.110.006643
https://pressbooks.oer.hawaii.edu/humannutrition2
https://pressbooks.oer.hawaii.edu/humannutrition2
https://doi.org/10.3389/fphys.2021.646491
https://doi.org/10.3389/fphys.2021.646491
https://doi.org/10.3389/fphys.2021.646491
https://doi.org/10.3389/fphys.2021.646491


Chapter 8: Popular Diets and 
Health 

�L�  4EF;47� 4A<�&4EI4FG<	�&�	�&)"�
,GH78AG�6BAGE<5HGBE���<8:B�*H8M474�

„.42/%5$4„/.�

%FBQ�FP�>�MOFJ>OV�OFPH�C>@QLO�CLO�@EOLKF@�AFPB>PB
�>KA�AFBQ�PBKPFQFSB�
AFPB>PB�FP�>�J>GLO�@LKQOF?RQLO�QL�DIL?>I�EB>IQE�@>OB�@LPQP��$RIFK>OV�
JBAF@FKB� MOLJLQBP� >� EB>IQEV� B>QFKD� M>QQBOK� >KA� >� KLROFPEFKD�
OBI>QFLKPEFM� TFQE� CLLA� QE>Q� OBPMB@QP� QEB� AFƒBOBKQ� OLIBP� LC� CLLAP�
FK� MBLMIBuP� IFSBP� O>QEBO� QE>K� >� M>OQF@RI>O� AFBQ� MBO� PB�� ,FQBO>IIV�
QELRP>KAP� LC� vAFBQPw� E>SB� ?BBK� MOLMLPBA
� TEF@E� @>K� ?B� ILLPBIV�
ABP@OF?BA�>P�?BIFBC�?>PBA
�CLLA�PMB@F•@
�LO�KRQOFBKQ�?>PBA��CL@RPBA�
LK�TBFDEQ�ILPP�LO�TBFDEQ�	JRP@IB
�D>FK��ABQLUF•@>QFLK�	ABQLU
�AFBQP
�
>KA�AFBQP�ABPFDKBA�CLO�PMB@F•@�JBAF@>I�OB>PLKP��

v'>A�AFBQPw�>OB�AFBQP�MLMRI>O�CLO�>�QFJB�TFQELRQ�KB@BPP>OFIV�?BFKD�
?>PBA�LK�>�PQ>KA>OA�AFBQ>OV�OB@LJJBKA>QFLK��4EBV�LCQBK�MOLJLQB�
RKOB>PLK>?IV�C>PQ�TBFDEQ�ILPP�LO�KLKPBKPF@>I�EB>IQE�@I>FJP�>KA�>OB�
>ASBOQFPBA�QL�OBNRFOB�IFQQIB�BƒLOQ�LK�QEB�M>OQ�LC�QEB�>AEBOBKQ��4EB�
MOLJFPB�LC�B>PV�D>FKP
�@LJ?FKBA�TFQE�PL@FBQ>I�MOBPPROB�QL�>@EFBSB�>�
@BOQ>FK�?LAV�QVMB
�@>K�IB>SB�QEB�MR?IF@�PRP@BMQF?IB�QL�RKCLRKABA�LO�
BU>DDBO>QBA�@I>FJP��#FIIFLKP�LC�ALII>OP�>OB�PMBKQ�?V�@LKPRJBOP�B>@E�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) �
�

�
�



VB>O�LK�FKBƒB@QFSB�>KA�MLQBKQF>IIV�OFPHV�C>A�AFBQP�>KA�AFBQ�OBI>QBA�
MOLAR@QP��

„K� @LKQO>PQ
� PLJB� BSFABK@B�?>PBA� AFBQP� E>SB� BJBODBA� >P�
OB>PLK>?IV� OL?RPQ
� BƒB@QFSB� FKQBOSBKQFLKP� CLO� PMB@F•@� JBAF@>I�
OB>PLKP�� 4EB� AFBQP� JLPQ� BƒB@QFSB� CLO� AFPB>PB� MOBSBKQFLK� PE>OB�
PFJFI>O� @E>O>@QBOFPQF@P�� QEBV� BK@LRO>DB� JLOB� FKQ>HB� LC� CORFQP
�
SBDBQ>?IBP
� >KA� TELIB� DO>FKP� >KA� DBKBO>IIV� AFP@LRO>DB� EFDEIV�
=?<02@@21�CLLAP�QE>Q�>OB�EFDEBO�FK�PLAFRJ�>KA�>AABA�PRD>OP��

„K� >KV� @>PB
� AFBQ>OV� FKQBOSBKQFLKP� 	IFHB� >KV� FKQBOSBKQFLK� CLO�
JBAF@>I� OB>PLKP
� PELRIA� ?B� RKABOQ>HBK� TFQE� QEB� >ASF@B� >KA�
PRMBOSFPFLK� LC� >� EB>IQE�@>OB� MOLCBPPFLK>I
� FK� @LKGRK@QFLK� TFQE� >�
OBDFPQBOBA�AFBQFQF>K��4EBPB�EB>IQE�@>OB�MOLCBPPFLK>IP�@>K�MOLSFAB�>�
MBOPLK>IFWBA�>MMOL>@E�QL�•KA�QEB�?BPQ�B>QFKD�MI>K�CLO�QEB�M>QFBKQ��

/6&26„&7� /'� 0/05,"2� %„&43�".%� )&",4)�

$EOLKF@� AFPB>PB� FP� OBPMLKPF?IB� CLO� JLOB� AB>QEP� TLOIATFAB� QE>K�
>@RQB� FKCB@QFLRP� @LKAFQFLKP�� � 4EBPB� J>GLO� @EOLKF@� @LKAFQFLKP�
FK@IRAB�@>OAFLS>P@RI>O�AFPB>PB�	$6%��QEB�KRJ?BO���HFIIBO�DIL?>IIV

�
@>K@BO
� AF>?BQBP� 	����� ?BFKD� QVMB� �� AF>?BQBP

� L?BPFQV
� >KA�
KLKFKCB@QFLRP� >FOT>V� AFPB>PBP� 	B�D�
� >PQEJ>
� @EOLKF@� L?PQOR@QFSB�
MRIJLK>OV�AFPB>PB
��

7EBK�BU>JFKFKD�QEB�AFPB>PBP�LC�LRO�QFJB
�FQ�FP�BSFABKQ�QE>Q�AFBQ�
MI>VP� >� HBV� OLIB�� %FBQ� FP� QEB� KRJ?BO� �� OFPH� C>@QLO� CLO� MOBJ>QROB
�
MOBSBKQ>?IB� AFPB>PB� >KA� AB>QE� TLOIATFAB�� � „K� QEB� 5KFQBA� 3Q>QBP
�
AFBQ� E>P� @LKPFPQBKQIV� ?BBK� FABKQF•BA� >P� QEB� QLM� OFPH� C>@QLO� CLO�
MOBJ>QROB
�MOBSBKQ>?IB�AB>QE�>KA�>P�>�QLM�OFPH�C>@QLO�CLO�AFP>?FIFQV�
>AGRPQBA� IFCB�VB>OP� 	%",9P�� VB>OP� >ƒB@QBA� ?V� AFPB>PB� IFJFQFKD� CRII�
CRK@QFLK�>KA�QEB�>?FIFQV�QL�IFSB�>�CRII�IFCB
���

%BPMFQB�QEB�FJMLOQ>K@B�LC�AFBQ�FK�@LKQOF?RQFKD�QL�ERJ>K�EB>IQE
�
QEBOB� FP� SBOV� IFQQIB� QL� KL� KRQOFQFLK� BAR@>QFLK� FK� JBAF@>I� P@ELLIP���

-BAF@>I� PQRABKQP�FK�QEB�5KFQBA�3Q>QBP�OB@BFSB�>K�>SBO>DB�LC� �����
ELROP�LC�KRQOFQFLK�BAR@>QFLK�>@OLPP�>II���VB>OP�LC�JBAF@>I�P@ELLI���

„K� >AAFQFLK� QL� QEB� D>M� LC� KRQOFQFLK� @LKQBKQ� FK� JBAF@>I� BAR@>QFLK
�

�
� )/0& 7„,3/.



QEBOB�FP�>�KBBA�CLO�JLOB�@LII>?LO>QFLK�>KA�FKQBOMOLCBPPFLK>I�@>OB�
FKSLISFKD�JBAF@>I�AL@QLOP�>KA�OBDFPQBOBA�AFBQFQF>KP��4EB�MBOPFPQBK@B�
LC�QEFP�D>M�FK�QO>FKFKD�>KA�FKQBOMOLCBPPFLK>I�@>OB�E>P�@OB>QBA�>�SLFA�
FK�TEF@E�MLMRI>O�AFBQP�E>SB�BJBODBA�QL�FK€RBK@B�B>QFKD�?BE>SFLO�
LC� FKAFSFAR>IP� >KA� @LJJRKFQFBP�� ->KV� MBLMIB� BU@FQBAIV� PRMMLOQ�
QEBFO�@ELPBK�MLMRI>O�AFBQ��4EB�DL>I�LC�QEFP�@E>MQBO�FP�QL�@LJM>OB�
>KA� BS>IR>QB� QEB� MOLP� >KA� @LKP� LC� MLMRI>O� AFBQP
� ?>PBA� LK� QEB�
I>QBPQ�P@FBKQF•@�BSFABK@B��„K�QEFP�@E>MQBO
�TB�AFP@RPP�PBSBO>I�MLMRI>O�
AFBQP��

#BCLOB�ABISFKD�FKQL�B>@E�LC�QEBPB�AFBQP
�FQ�FP�FJMLOQ>KQ�QL�HKLT�
PLJB�HBV�•KAFKDP�OBD>OAFKD�QEB�OLIB�LC�AFBQ�>P�>�MOFJ>OV�OFPH�C>@QLO�
CLO�MOBJ>QROB�AFPB>PB�>KA�AB>QE��'LO�BU>JMIB
�FK�QEB�@>PB�LC�$6%
�
PQRAFBP� E>SB� PELTK� QE>Q� @ILPB� QL� E>IC� 	�����
� LC� @>OAFLJBQ>?LIF@�
AB>QEP�TBOB�@LKKB@QBA�AFOB@QIV�TFQE�AFBQ�� �4EBPB�PQRAFBP�CLRKA�QE>Q�
QEB�J>FK�@LKQOF?RQLOP�QL�QEFP�OFPH�TBOB�>� I>@H�LC�EB>IQEV�C>QP�>KA�
MOLQBFKP� FK� QEB� CLOJ� LC� KRQP
� PBBAP
� >KA� C>QQV� •PE
� >P� TBII� >P� >K�
BU@BPP�>JLRKQ�LC�PLAFRJ���

"AAFQFLK>IIV
� >� PQRAV� LC� FKQBOK>QFLK>I� A>Q>� COLJ� ���� @LRKQOFBP
�
>PPBJ?IBA�COLJ�PQRAFBP�LSBO�QEB�@LROPB�LC�KB>OIV����VB>OP
�PELTBA�
QE>Q�PR?LMQFJ>I�AFBQ�FP�OBPMLKPF?IB�CLO�JLOB�AB>QEP�QE>K�>KV�LQEBO�
OFPHP� DIL?>IIV� 	FK@IRAFKD� QL?>@@L� PJLHFKD

� TEF@E� EFDEIFDEQP� QEB�
RODBKQ� KBBA� QL� FJMOLSB� AFBQ� >OLRKA� QEB� TLOIA�� � 4EB� P>JB�
OBPB>O@EBOP�>IPL�CLRKA�QE>Q�FJMOLSBJBKQ�LC�AFBQ�@LRIA�MLQBKQF>IIV�
MOBSBKQ� �� FK� BSBOV� �� AB>QEP� DIL?>IIV� >KA� QE>Q
� RKIFHB� LQEBO� OFPH�
C>@QLOP
� AFBQ� >ƒB@QBA� EB>IQE� LRQ@LJBP� OBD>OAIBPP� LC�
PL@FLABJLDO>MEF@�ABSBILMJBKQ�LO�>DB��,BPP�QE>K�LMQFJ>I�FKQ>HB�LC�
��AFBQ>OV�@LJMLKBKQP�	TELIB�DO>FKP
�CORFQP
�>KA�PLAFRJ
�>@@LRKQBA�
CLO�JLOB�QE>K� ���� LC�>II�AB>QEP�>KA� ���� LC�%",9P�>QQOF?RQBA�QL�
AFBQ���

4EB�(A.;1.?1��:2?60.;��62A��(��� �FP�FIIRPQO>QFSB�LC�QEB�OLIB�QE>Q�
AFBQ�MI>VP�FK�QEB�ABSBILMJBKQ�LC�@EOLKF@�AFPB>PB��4EB�3"%�AFBQ>OV�
M>QQBOK�E>P�?BBK�BUMLOQBA�TLOIATFAB
�TEF@E�@>K�>@@LRKQ�CLO�QEB�
•KAFKDP� COLJ� QEB� >CLOBJBKQFLKBA� ����@LRKQOV� PQRAV� AFP@RPPBA�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) �
�



>?LSB�� 'FDROB� ���� PELTP� QEB� ?OB>HALTK� LC� QEFP� QVMF@>I� AFBQ�
@LKPRJBA�FK�QEB�5KFQBA�3Q>QBP��

 <:HE8����� <:HE8����� �.,�9BB7�6BAFH@CG<BA�4F�4�C8E68AG4:8�B9�64?BE<8F��,BHE68��'<A8�

�;4EGF�-;4G�,;BJ�0;L��@8E<64� _F� 4G	�,<6>	�4A7�-<E87�

"P� PBBK� FK� 'FDROB� ���
� QEB� 3"%� @LKPFPQP� LC� JLOB� QE>K� ���� LC�
0.9<?62@�@LJFKD�COLJ�EFDEIV�MOL@BPPBA�CLLAP��0OL@BPPBA�CLLAP�>OB�
JLPQ�?OL>AIV�AB•KBA�>P�>KV�O>T�@LJJLAFQV�QE>Q�FP�>IQBOBA�COLJ�FQP�
O>T�LO�K>QRO>I�PQ>QB��0OL@BPPBA�CLLAP�@>K�?B�JFKFJ>IIV�MOL@BPPBA�
	B�D�
�>�?>D�LC�COLWBK�SBDBQ>?IBP

�TEF@E�FP�KLQ�@LK@BOKFKD�CLO�EB>IQE
�
LO�JLOB�MOL@BPPBA
�TEF@E�RPR>IIV�FKSLISBP�>AAFKD�JLOB�FKDOBAFBKQP�
>KA�QO>KPCLOJFKD�QEB�CLLA�FKQL�>�MOLAR@Q�TFQE�>AAFQFLK>I�@EBJF@>I�
MOBPBOS>QFSBP� >KA� €>SLO� BKE>K@BOP
� TEF@E� @>K� ?B� LC� @LK@BOK��
&JBODFKD�OBPB>O@E�FP�PELTFKD�>�PQOLKD�@LKKB@QFLK�?BQTBBK�56459F�
=?<02@@21�<?�B9A?.�=?<02@@21�3<<1@�>KA�MLLOBO�EB>IQE�LRQ@LJBP
�

��� )/0& 7„,3/.

https://www.cdc.gov/foodsafety/keep-food-safe.html
https://www.cdc.gov/foodsafety/keep-food-safe.html


FK@IRAFKD� >K� FK@OB>PBA� OFPH� CLO� PBSBO>I� @>K@BOP
� AF>?BQBP
� L?BPFQV
�
>KA�$6%P���

3LJB� LC� QEB� @E>O>@QBOFPQF@P� LC� QEBPB� EFDEIV� MOL@BPPBA� CLLAP�
FK@IRAB� JLOB� OB•KBA�:.0?<;BA?62;A@ 
� PR@E� >P� @>O?LEVAO>QBP� FK�
QEB�CLOJ�LC�PFJMIB�PRD>OP�TFQELRQ�•?BO�LO�LQEBO�KRQOFBKQP��4EBPB�
P>JB� MOL@BPPBA� CLLAP� >IPL� E>SB� RKEB>IQEV� CLOJP� LC� C>Q� >KA�
BU@BPPFSB�>JLRKQP�LC�PLAFRJ��„Q�FP�KL�PROMOFPB�QE>Q�MOL@BPPBA�CLLA�
J>HBP�RM�DOB>QBO�QE>K�����LC�QEB�3"%��

„K�>AAFQFLK�QL�QEFP�AFBQ�?BFKD�QEB�JLPQ�@LJJLK�AFBQ�@LKPRJBA�
FK� QEB� 5KFQBA� 3Q>QBP
� QEB� DIL?>I� BUM>KPFLK� LC� QEFP� @E>O>@QBOFPQF@�
7BPQBOK� AFBQ� E>P� E>A� >� KBD>QFSB� FJM>@Q� LK� MEVPF@>I� >KA� JBKQ>I�
EB>IQE� >OLRKA� QEB� TLOIA�� � (FSBK� QEB� @LJMLKBKQP� LC� QEB� 3"%
�
>KVLKB�TEL�BJ?>OHP�LK� �� LC�QEB�MLMRI>O�AFBQP�AFP@RPPBA�FK�QEFP�
@E>MQBO�TFII�BUMBOFBK@B�PLJB�EB>IQE�?BKB•QP��3QRAFBP�E>SB�PELTK�
QE>Q�TEBK�MBLMIB�?BDFK�HBBMFKD�QO>@H�LC�QEB�CLLA�QEBV�B>Q�?V�RPFKD�
>K�>MM�LO�>P�OBNRBPQBA�?V�>�EB>IQE�@>OB�MOLCBPPFLK>I
�QEB�NR>IFQV�LC�
CLLA�@ELF@BP�FJMOLSBP�� � „K�QEB�@>PB�LC�QEB�MLMRI>O�AFBQP�LRQIFKBA�
FK� QEFP� @E>MQBO
� >KV� @E>KDB� COLJ� QEB� 3"%� QLT>OA� IBPP�MOL@BPPBA�
CLLAP�>KA�JLOB�QELRDEQCRI�@LKPFABO>QFLK�LC�CLLA�@ELF@BP�TFII�OBPRIQ�
FK�PLJB�?BKB•QP��"P�TB�OBSFBT�B>@E�LC�QEB�AFBQP
�TB�TFII�@LKPFABO�
ELT�B>@E�E>P�?BKB•QP�>P�TBII�>P�MLQBKQF>I�AO>T?>@HP�?>PBA�LK�QEB�
P@FBKQF•@�BSFABK@B�QE>Q�E>P�?BBK�ABSBILMBA�QL�A>QB��

,/7�$"2#/)9%2"4&� %„&43�

"�ILT�@>O?LEVAO>QB�	ILT�@>O?
�AFBQ�FP�>K�B>QFKD�M>QQBOK�QE>Q�OBPQOF@QP�
QEB� FKQ>HB� LC� @>O?LEVAO>QBP
� QVMF@>IIV� OBMI>@FKD� QEBJ� TFQE� EFDEBO�
>JLRKQP�LC�MOLQBFK�>KA�C>Q��4EB�HBQLDBKF@�AFBQ�FP�>�CLOJ�LC�>�ILT�
@>O?� AFBQ� QE>Q� FP� EFDE� FK� C>Q� OBI>QFSB� QL� MOLQBFK� >KA� @>O?LEVAO>QB�
FKQ>HB��4EB�J>@OLKRQOFBKQ�?OB>HALTK�CLO�>�HBQLDBKF@�AFBQ�FP� ����
C>Q
�����MOLQBFK
�>KA�����@>O?LEVAO>QB��

4EB� DL>I� TFQE� HBQLDBKF@� AFBQ� FP� QL� FKAR@B�82A<@6@
� >� JBQ>?LIF@�
PQ>QB� QE>Q� L@@ROP� TEBK� >� ?LAV� ?ROKP� C>Q� CLO� BKBODV� FKPQB>A� LC�
DIR@LPB
� TEF@E� FKAR@BP� TBFDEQ� ILPP�� +BQLPFP� FP� BSFABK@BA� ?V�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



82A<;2@�FK�QEB�?ILLA�QE>Q�@>K�?B�JB>PROBA�?V�>�•KDBO�PQF@H
�JR@E�
IFHB� DIR@LJBQBOP� JB>PROB� DIR@LPB� IBSBIP�� /QEBO� ILT�@>O?� AFBQP�
FK@IRAB�QEB�"QHFKP�AFBQ
�TEF@E�FP�>�?FQ�IBPP�@IB>O�LK�QEB�?OB>HALTK
�
TFQE� ���� QL� ���� C>Q
� ���� QL� ���� MOLQBFK
� >KA� ���� QL� ����
@>O?LEVAO>QB��

/KB� LC� QEB� HBV� FPPRBP� QL� @LKPFABO� TFQE� >KV� CLOJ� LC� >� ILTBO�
@>O?LEVAO>QB�AFBQ�QE>Q�DBKBO>IIV�IFJFQP�@>O?LEVAO>QBP�QL�IBPP�QE>K�
���� LC� QLQ>I� @>ILOFBP� FP� QEB� NR>IFQV� LC� QEB� @>ILOFBP�� 'LO� BU>JMIB
�
MOLQBFK� >KA� C>Q� @>K� ?B� PLRO@BA� COLJ� MOL@BPPBA� JB>QP� >KA�
FK€>JJ>QLOV�C>Q�PLRO@BP
�PR@E�>P� IRK@E�JB>QP�LO�SBDBQ>?IB�<69@
�
OBPMB@QFSBIV��/O�QEBPB�J>@OLKRQOFBKQP�@>K�?B�PLRO@BA�COLJ�EB>IQEV�
C>Q� PLRO@BP
� PR@E� >P� BUQO>� SFODFK� LIFSB� LFI� QE>Q� FP� EFDE� FK�
JLKLRKP>QRO>QBA� C>QP� LO� IB>K
� RKMOL@BPPBA
� DO>PP�CBA� JB>QP�
	TFQELRQ�>AABA�ELOJLKBP�LO�>KQF?FLQF@P
��

4EB�PLRO@B�LC�QEB�EFDEBO�>JLRKQP�LC�MOLQBFK�>KA�C>Q�@>K�>ƒB@Q�
QEB� MLQBKQF>I� EB>IQE� ?BKB•QP� >PPL@F>QBA� TFQE� FQ�� 'LO� BU>JMIB
�
MOL@BPPBA�JB>QP�E>SB�?BBK�FABKQF•BA�>P�>�0.?06;<42; �>PPL@F>QBA�
TFQE�@LILOB@Q>I�@>K@BO
�� �>KA�3.A@�PR@E�>P�EVAOLDBK>QBA�LFIP�CLRKA�
FK�MOL@BPPBA�CLLAP�J>V�FK@OB>PB�PEBIC�IFCB�TEFIB�>IPL�FK@OB>PFKD�QEB�
OFPH�LC�FK€>JJ>QFLK�IB>AFKD�QL�.A52?<@092?<@6@�>KA�LQEBO�@EOLKF@�
AFPB>PBP��� �4EB�MOLP�LC�>�ILT�@>O?�AFBQ�FK@IRAB��

x� 7BFDEQ�ILPP�>KA�?LAV�@LJMLPFQFLK�

x� 3BSBO>I�PQRAFBP�E>SB�PELTK�QE>Q�ILT�@>O?�AFBQP�@>K�IB>A�
QL�DOB>QBO�TBFDEQ�ILPP�@LJM>OBA�TFQE�ILT�C>Q�AFBQP����

x� ,LT�@>O?LEVAO>QB�AFBQP�J>V�MOLJLQB�DOB>QBO�C>Q�ILPP�>KA�
MOBPBOS>QFLK�LC�IB>K�JRP@IB�J>PP
�TEF@E�FP�FJMLOQ>KQ�CLO�
JBQ>?LIF@�EB>IQE����

x� ,LT�@>O?LEVAO>QB�AFBQP�J>V�>IPL�IB>A�QL�OBAR@BA�ERKDBO�
>KA�FK@OB>PBA�P>QFBQV
�MLQBKQF>IIV�>FAFKD�FK�>AEBOBK@B�QL�
QEB�AFBQ����

x� #ILLA�PRD>O�@LKQOLI�>KA�6;@B96;�PBKPFQFSFQV�

x� ,LT�@>O?LEVAO>QB�AFBQP�FJMOLSB�?ILLA�PRD>O�@LKQOLI�>KA�

��
 )/0& 7„,3/.



FKPRIFK�PBKPFQFSFQV�FK�FKAFSFAR>IP�TFQE�QVMB���AF>?BQBP����

x� 4EBV�J>V�IB>A�QL�ILTBO�C>PQFKD�?ILLA�DIR@LPB�IBSBIP�>KA�
OBAR@BA�FKPRIFK�OBNRFOBJBKQP����

x� ,LT�@>O?LEVAO>QB�AFBQP�J>V�>IPL�?B�?BKB•@F>I�CLO�
FKAFSFAR>IP�TFQE�FKPRIFK�OBPFPQ>K@B�LO�JBQ>?LIF@�
PVKAOLJB����

x� $>OAFLS>P@RI>O�OFPH�C>@QLOP�

x� 3LJB�PQRAV�•KAFKDP�PRDDBPQ�QE>Q�ILT�@>O?�AFBQP�@>K�
FJMOLSB�@>OAFLS>P@RI>O�OFPH�C>@QLOP
�PR@E�>P�OBAR@FKD�
QOFDIV@BOFAB�IBSBIP�>KA�FK@OB>PFKD�EFDE�ABKPFQV�IFMLMOLQBFK�
@ELIBPQBOLI�IBSBIP����

x� 4EBV�J>V�>IPL�IB>A�QL�DOB>QBO�OBAR@QFLKP�FK�?ILLA�
MOBPPROB�@LJM>OBA�TFQE�ILT�C>Q�AFBQP��)LTBSBO
�QEB�ILKD�
QBOJ�BƒB@QP�LK�@>OAFLS>P@RI>O�EB>IQE�>OB�PQFII�AB?>QBA�
>KA�OBNRFOB�CROQEBO�OBPB>O@E����

"KA�QEB�@LKP�LC�>�ILT�@>O?�AFBQ�FK@IRAB��

x� .RQOFBKQ�AB•@FBK@FBP�

x� 2BPQOF@QFKD�@>O?LEVAO>QBP�J>V�IB>A�QL�FK>ABNR>QB�FKQ>HB�
LC�@BOQ>FK�KRQOFBKQP
�PR@E�>P�•?BO
�SFQ>JFKP
�>KA�
JFKBO>IP��� �„Q�FP�FJMLOQ>KQ�QL�@>OBCRIIV�MI>K�>�ILT�@>O?�AFBQ�
QL�BKPROB�>ABNR>QB�KRQOFBKQ�FKQ>HB�>KA�@LKPFABO�
PRMMIBJBKQ>QFLK�FC�KB@BPP>OV����

x� 3RPQ>FK>?FIFQV�>KA�>AEBOBK@B�

x� ,LT�@>O?LEVAO>QB�AFBQP�J>V�?B�@E>IIBKDFKD�QL�PRPQ>FK�FK�
QEB�ILKD�QBOJ�ARB�QL�QEBFO�OBPQOF@QFSB�K>QROB�>KA�MLQBKQF>I�
PL@F>I�IFJFQ>QFLKP��"AEBOBK@B�QL�>�ILT�@>O?�AFBQ�J>V�>IPL�
?B�AF•@RIQ�CLO�FKAFSFAR>IP�TEL�BKGLV�@>O?LEVAO>QB�OF@E�
CLLAP�LO�E>SB�@RIQRO>I�AFBQ>OV�MOBCBOBK@BP����

x� 0LQBKQF>I�EB>IQE�OFPHP�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



x� 3LJB�PQRAFBP�PRDDBPQ�QE>Q�ILKD�QBOJ�>AEBOBK@B�	>Q�IB>PQ���
VB>O
�QL�ILT�@>O?�AFBQP�J>V�?B�>PPL@F>QBA�TFQE�>K�
FK@OB>PBA�OFPH�LC�$6%P�>KA�LSBO>II�JLOQ>IFQV��� �„Q�FP�
FJMLOQ>KQ�QL�@LKPFABO�QEB�NR>IFQV�LC�QEB�CLLA�@ELF@BP�
TFQEFK�>�ILT�@>O?�AFBQ
�?B@>RPB�EFDE�FKQ>HB�LC�MOL@BPPBA�
JB>QP�>KA�@.AB?.A21�3.A@�J>V�FK@OB>PB�EB>IQE�OFPHP����

„Q� FP� @OR@F>I� QL� KLQB� QE>Q� QEB� BƒB@QP� LC� >� ILT�@>O?� AFBQ� J>V� S>OV�
>JLKD� FKAFSFAR>IP
� >KA� FQ� FP� >ASFP>?IB� QL� @LKPRIQ� TFQE� >� EB>IQE�
@>OB�MOLCBPPFLK>I�LO�OBDFPQBOBA�AFBQFQF>K�?BCLOB�PQ>OQFKD�>KV�AFBQ>OV�
OBDFJBK
�BPMB@F>IIV�CLO�FKAFSFAR>IP�TFQE�PMB@F•@�EB>IQE�@LKAFQFLKP�LO�
@LK@BOKP��

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

)52� 2A<42;60��62A�����<?:�<3�!<D��.?/��62A�

"P� KLQBA
� QEB� HBQLDBKF@� AFBQ� FP� >� EFDE�C>Q
� ILT�@>O?LEVAO>QB
� >KA�
JLABO>QB�MOLQBFK�AFBQ�QE>Q�E>P�D>FKBA�MLMRI>OFQV�CLO�FQP�MLQBKQF>I�
EB>IQE�?BKB•QP��4EB�MOFJ>OV�DL>I�LC�QEB�HBQLDBKF@�AFBQ�FP�QL�OBPQOF@Q�
@>O?LEVAO>QB�FKQ>HB�QL�>� IBSBI�QE>Q�QOFDDBOP�HBQLPFP��4VMF@>IIV
�QEFP�
FKSLISBP� @LKPRJFKD� IBPP� QE>K� ��� D� LC� @>O?LEVAO>QBP� MBO� A>V
�
>IQELRDE� FKAFSFAR>I� OBNRFOBJBKQP� J>V� S>OV�� „KPQB>A
� QEB� AFBQ�
BJME>PFWBP� @LKPRJFKD� EFDE� >JLRKQP� LC� EB>IQEV� C>QP� CLRKA� FK�

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-61
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-61


PLRO@BP� PR@E� >P� >SL@>ALP
� KRQP
� PBBAP
� >KA� LFIP
� >ILKD� TFQE�
JLABO>QB� MOLQBFK� COLJ� PLRO@BP� PR@E� >P� JB>Q
� •PE
� >KA� A>FOV�
MOLAR@QP��

4EB� P>JB� MLQBKQF>I� @E>IIBKDBP� >PPL@F>QBA� TFQE� ILT�@>O?� AFBQP�
J>V�>MMIV�QL�HBQLDBKF@�AFBQP�� )BOB�FP�?OFBC�IFPQ�LC�MLQBKQF>I�EB>IQE�
?BKB•QP�>P�PRMMLOQBA�?V�P@FBKQF•@�IFQBO>QROB��

x� &MFIBMPV�J>K>DBJBKQ��4EB�HBQLDBKF@�AFBQ�E>P�?BBK�RPBA�
>P�>�QEBO>MBRQF@�>MMOL>@E�CLO�AORD�OBPFPQ>KQ�BMFIBMPV
�
M>OQF@RI>OIV�FK�@EFIAOBK��-RIQFMIB�PQRAFBP�E>SB�PELTK�FQP�
BƒB@QFSBKBPP�FK�OBAR@FKD�PBFWROB�COBNRBK@V�>KA�
FJMOLSFKD�PBFWROB�@LKQOLI�� ��

x� 7BFDEQ�ILPP��"�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP�LC�
O>KALJFWBA�@LKQOLIIBA�QOF>IP�CLRKA�QE>Q�QEB�HBQLDBKF@�AFBQ�
T>P�JLOB�BƒB@QFSB�CLO�PELOQ�QBOJ�TBFDEQ�ILPP�@LJM>OBA�
TFQE�ILT�C>Q�AFBQP����

x� „JMOLSBA�FKPRIFK�PBKPFQFSFQV��2BPB>O@E�PRDDBPQP�QEB�
HBQLDBKF@�AFBQ�J>V�FJMOLSB�FKPRIFK�PBKPFQFSFQV�>KA�
DIV@BJF@�@LKQOLI
�J>HFKD�FQ�?BKB•@F>I�CLO�FKAFSFAR>IP�TFQE�
QVMB���AF>?BQBP�LO�MOBAF>?BQBP�� ��

x� .BROLILDF@>I�AFPLOABOP��&JBODFKD�BSFABK@B�PRDDBPQP�QEB�
HBQLDBKF@�AFBQ�J>V�E>SB�MLQBKQF>I�?BKB•QP�CLO�S>OFLRP�
KBROLILDF@>I�AFPLOABOP
�FK@IRAFKD�"IWEBFJBOuP�AFPB>PB
�
0>OHFKPLKuP�AFPB>PB
�>KA�QO>RJ>QF@�?O>FK�FKGROV��)LTBSBO
�
JLOB�OBPB>O@E�FP�KBBABA�QL�BPQ>?IFPE�FQP�B•@>@V�>KA�
JB@E>KFPJP�LC�>@QFLK����

„Q�FP�FJMLOQ>KQ�QL�KLQB�QE>Q�QEB�HBQLDBKF@�AFBQ�J>V�KLQ�?B�PRFQ>?IB�
CLO�BSBOVLKB��"KVLKB�@LKPFABOFKD�J>HFKD�AFBQ>OV�@E>KDBP�PELRIA�
@LKPRIQ� TFQE� >� EB>IQE�@>OB� MOLCBPPFLK>I� ?BCLOB� PQ>OQFKD� >KV�
@E>KDBP
�BPMB@F>IIV�FKAFSFAR>IP�TFQE�@BOQ>FK�JBAF@>I�@LKAFQFLKP�	B�D�
�
OFPH�LC�LPQBLMLOLPFP
�AFDBPQFSB�AFPLOABOP
�?OB>PQCBBAFKD�LO�MOBDK>KQ�
MBLMIB
�LO�QELPB�Q>HFKD�JBAF@>QFLKP��

4EB�CLIILTFKD�FP�>�IFPQ�LC�MLQBKQF>I�@LKP�LC�>�HBQLDBKF@�AFBQ��

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



x� 4EB�HBQLDBKF@�AFBQ�FP�SBOV�ILT�FK�@>O?LEVAO>QBP
�TEF@E�
J>V�IB>A�QL�KRQOFBKQ�AB•@FBK@FBP�FC�KLQ�@>OBCRIIV�MI>KKBA�
>KA�JLKFQLOBA��� �,BPP�@>O?LEVAO>QB�FKQ>HB�IB>AP�QL�IBPP�
•?BO�FKQ>HB
�TEF@E�FP�QEB�MOFJ>OV�CLLA�PLRO@B�CLO�QEB�
:60?</6<:2 
�PL�QEB�I>@H�LC�•?BO�FK�@>O?LEVAO>QB�OF@E�
CLLAP�	B�D�
�SBDBQ>?IBP
�CORFQP
�@>K�?B�>�MLQBKQF>I�E>W>OA�
CLO�QEFP�MLMRI>O�AFBQ��

x� "�HBQLDBKF@�AFBQ�@>K�@>RPB�PFAB�BƒB@QP�PR@E�>P�
@LKPQFM>QFLK
�?>A�?OB>QE
�>KA�KRQOFBKQ�FJ?>I>K@BP����

x� 4EB�ILKD�QBOJ�BƒB@QP�LC�QEB�HBQLDBKF@�AFBQ�LK�LSBO>II�
EB>IQE�>KA�AFPB>PB�MOBSBKQFLK�>OB�PQFII�KLQ�TBII�
RKABOPQLLA
�>KA�JLOB�OBPB>O@E�FP�KBBABA����

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

0",&/� %„&4�

4EB�0>IBL�AFBQ
�>IPL�HKLTK�>P�QEB�0>IBLIFQEF@�AFBQ�LO�@>SBJ>K�AFBQ
�
FP�>�AFBQ>OV�>MMOL>@E�QE>Q�>FJP�QL�JFJF@�QEB�B>QFKD�E>?FQP�LC�LRO�
>K@FBKQ� >K@BPQLOP� COLJ� QEB� 0>IBLIFQEF@� BO>�� „Q� BJME>PFWBP�
@LKPRJFKD� TELIB
� RKMOL@BPPBA� CLLAP� QE>Q� TLRIA� E>SB� ?BBK�
>S>FI>?IB� QL� B>OIV� ERJ>KP
� PR@E� >P� IB>K� JB>QP
� •PE
� CORFQP
�

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-62
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-62


SBDBQ>?IBP
�KRQP
�>KA�PBBAP
�>KA�BU@IRAFKD�DO>FKP
� IBDRJBP
�A>FOV�
MOLAR@QP
�MOL@BPPBA�CLLAP
�>KA�>AABA�PRD>OP��

"IQELRDE�QEB�0>IBL�AFBQ�E>P�D>FKBA�MLMRI>OFQV
�FQ�FP�FJMLOQ>KQ�QL�
KLQB�QE>Q�P@FBKQF•@�BSFABK@B�PRMMLOQFKD�FQP�PMB@F•@�EB>IQE�?BKB•QP�
FP� IFJFQBA�� )LTBSBO
� PLJB� PQRAFBP� E>SB� BUMILOBA� PBIB@QBA� EB>IQE�
?BKB•QP�LC�QEB�0>IBL�AFBQ��0LQBKQF>I�MOLP�LC�QEB�0>IBL�AFBQ�FK@IRAB��

x� 7BFDEQ�ILPP��"�PJ>II�PQRAV�@LJM>OFKD�QEB�0>IBL�AFBQ�TFQE�>�
PQ>KA>OA�ILT�C>Q�AFBQ�CLRKA�QE>Q�QEB�0>IBL�AFBQ�IBA�QL�
DOB>QBO�TBFDEQ�ILPP�>KA�FJMOLSBJBKQP�FK�T>FPQ�
@FO@RJCBOBK@B�>KA�?ILLA�MOBPPROB��)LTBSBO
�QEB�PQRAV�
E>A�>�PJ>II�P>JMIB�PFWB�>KA�>�PELOQ�ARO>QFLK����

x� -BQ>?LIF@�EB>IQE��"KLQEBO�PQRAV�@LJM>OBA�QEB�0>IBL�AFBQ�
TFQE�>�PQ>KA>OA�AF>?BQBP�AFBQ�FK�FKAFSFAR>IP�TFQE�QVMB���
AF>?BQBP�>KA�CLRKA�QE>Q�QEB�0>IBL�AFBQ�IBA�QL�DOB>QBO�
FJMOLSBJBKQP�FK�DIV@BJF@�@LKQOLI
�QOFDIV@BOFAB�IBSBIP
�>KA�
?ILLA�MOBPPROB��)LTBSBO
�QEFP�PQRAV�>IPL�E>A�>�PJ>II�
P>JMIB�PFWB�>KA�>�PELOQ�ARO>QFLK����

x� .RQOFBKQ�@LJMLPFQFLK��4EB�0>IBL�AFBQ�@>K�?B�KRQOFBKQ�
ABKPB
�MOLSFAFKD�>ABNR>QB�>JLRKQP�LC�SFQ>JFKP
�JFKBO>IP
�
>KA�>KQFLUFA>KQP��)LTBSBO
�FQ�J>V�?B�ILTBO�FK�@BOQ>FK�
KRQOFBKQP
�PR@E�>P�@>I@FRJ�>KA�SFQ>JFK�%
�ARB�QL�QEB�
BU@IRPFLK�LC�A>FOV�MOLAR@QP����

„Q�FP�FJMLOQ>KQ�QL�@LKPFABO�QE>Q�QEB�0>IBL�AFBQ�J>V�KLQ�?B�PRFQ>?IB�
CLO� BSBOVLKB
� ABMBKAFKD� LK� @BOQ>FK� JBAF@>I� C>@QLOP� 	B�D�
� OFPH� CLO�
LPQBLMLOLPFP
� EB>OQ
� HFAKBV
� M>K@OB>QF@� AFPB>PB

� >KA� ILKD�QBOJ�
>AEBOBK@B� QL� QEB� AFBQ� J>V� ?B� @E>IIBKDFKD� ARB� QL� FQP� OBPQOF@QFSB�
K>QROB��"AAFQFLK>IIV
�QEB�BSLIRQFLK>OV�MOBJFPB�LC�QEB�AFBQ�E>P�?BBK�
AB?>QBA� ?B@>RPB� LRO� >K@BPQLOPu� AFBQP� S>OFBA� PFDKF•@>KQIV�
ABMBKAFKD�LK�DBLDO>MEF@�IL@>QFLK�>KA�QFJB�MBOFLA��

 

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

0,".4�#"3&%� %„&43��6&(&4"2„".� ".%� 6&(".�

+242A.?6.;��62A�

4EB� SBDBQ>OF>K� AFBQ� FP� >� AFBQ>OV� M>QQBOK� QE>Q� BU@IRABP� QEB�
@LKPRJMQFLK�LC�JB>Q
�MLRIQOV
�>KA�PB>CLLA�TEFIB�>IILTFKD�CLO�QEB�
@LKPRJMQFLK� LC� MI>KQ�?>PBA� CLLAP� PR@E� >P� CORFQP
� SBDBQ>?IBP
�
DO>FKP
� IBDRJBP
� KRQP
� >KA� PBBAP�� 4EBOB� >OB� AFƒBOBKQ� S>OF>QFLKP�
LC� SBDBQ>OF>K� AFBQP
� FK@IRAFKD� I>@QL�SBDBQ>OF>K� 	FK@IRABP� A>FOV�
MOLAR@QP

�LSL�SBDBQ>OF>K�	FK@IRABP�BDDP

�>KA�I>@QL�LSL�SBDBQ>OF>K�
	FK@IRABP� ?LQE� A>FOV� MOLAR@QP� >KA� BDDP
�� 3@FBKQF•@� OBPB>O@E� E>P�
BUMILOBA�QEB�EB>IQE�BƒB@QP�LC�SBDBQ>OF>K�AFBQP��CLIILTFKD�>OB�PLJB�
HBV�•KAFKDP��

x� $>OAFLS>P@RI>O�EB>IQE��3BSBO>I�PQRAFBP�E>SB�PELTK�QE>Q�
SBDBQ>OF>K�AFBQP�>OB�>PPL@F>QBA�TFQE�>�OBAR@BA�OFPH�LC�
$6%P��"�JBQ>�>K>IVPFP�LC�L?PBOS>QFLK>I�PQRAFBP�CLRKA�QE>Q�
SBDBQ>OF>KP�E>A�>�����ILTBO�OFPH�LC�AVFKD�COLJ�EB>OQ�
AFPB>PB�@LJM>OBA�TFQE�KLKSBDBQ>OF>KP����

x� #ILLA�MOBPPROB�@LKQOLI��2BPB>O@E�PRDDBPQP�QE>Q�SBDBQ>OF>K�
AFBQP�J>V�EBIM�ILTBO�?ILLA�MOBPPROB��"�PVPQBJ>QF@�OBSFBT�
>KA�JBQ>�>K>IVPFP�LC�@IFKF@>I�QOF>IP�CLRKA�QE>Q�SBDBQ>OF>K�

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-63
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-63


AFBQP�TBOB�>PPL@F>QBA�TFQE�PFDKF•@>KQ�OBAR@QFLKP�FK�?LQE�
PVPQLIF@�>KA�AF>PQLIF@�?ILLA�MOBPPROBP����

x� %F>?BQBP�J>K>DBJBKQ��6BDBQ>OF>K�AFBQP�>OB�?BKB•@F>I�CLO�
FKAFSFAR>IP�TFQE�QVMB���AF>?BQBP��"�PVPQBJ>QF@�OBSFBT�>KA�
JBQ>�>K>IVPFP�LC�O>KALJFWBA�@LKQOLIIBA�QOF>IP�CLRKA�QE>Q�
SBDBQ>OF>K�AFBQP�IBA�QL�DOB>QBO�FJMOLSBJBKQP�FK�DIV@BJF@�
@LKQOLI
�TBFDEQ�J>K>DBJBKQ
�>KA�@ELIBPQBOLI�IBSBIP�
@LJM>OBA�TFQE�@LKSBKQFLK>I�AFBQP����

x� $>K@BO�MOBSBKQFLK��3LJB�PQRAFBP�E>SB�PRDDBPQBA�QE>Q�
SBDBQ>OF>K�AFBQP�J>V�?B�>PPL@F>QBA�TFQE�>�OBAR@BA�OFPH�LC�
@BOQ>FK�QVMBP�LC�@>K@BO
�M>OQF@RI>OIV�@LILOB@Q>I�@>K@BO��
)LTBSBO
�QEB�BSFABK@B�FP�KLQ�@LKPFPQBKQ�>@OLPP�>II�PQRAFBP
�
>KA�JLOB�OBPB>O@E�FP�KBBABA�QL�BPQ>?IFPE�>�AB•KFQFSB�
IFKH����

„Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q� SBDBQ>OF>K� AFBQP� @>K� ?B� KRQOFQFLK>IIV�
>ABNR>QB� FC� TBII� MI>KKBA� QL� BKPROB� PR•@FBKQ� FKQ>HB� LC� BPPBKQF>I�
KRQOFBKQP�PR@E�>P�MOLQBFK
�FOLK
�@>I@FRJ
�SFQ>JFK�#�� 
�>KA�<:24.���
3.AAF� .061@�� $LKPRIQFKD� TFQE� >� EB>IQE�@>OB� MOLCBPPFLK>I� LO�
OBDFPQBOBA� AFBQFQF>K� FP� OB@LJJBKABA� QL� BKPROB� MOLMBO� KRQOFBKQ�
?>I>K@B��

+24.;�<?�%9.;A��.@21��62A�

4EB�SBD>K�AFBQ�FP�>�MI>KQ�?>PBA�AFBQ>OV�M>QQBOK�QE>Q�BU@IRABP�QEB�
@LKPRJMQFLK� LC� >II� >KFJ>I� MOLAR@QP
� FK@IRAFKD� JB>Q
� MLRIQOV
�
PB>CLLA
�A>FOV�MOLAR@QP
�BDDP
�>KA�ELKBV��„Q�CL@RPBP�LK�@LKPRJFKD�
>� S>OFBQV� LC� MI>KQ�?>PBA� CLLAP
� PR@E� >P� CORFQP
� SBDBQ>?IBP
� DO>FKP
�
IBDRJBP
� KRQP
� >KA� PBBAP�� 3@FBKQF•@� OBPB>O@E� E>P� BUMILOBA� QEB�
EB>IQE�?BKB•QP�LC�SBD>K�AFBQP�>KA�PELTK�QEB�?BKB•QP�>OB�PFJFI>O�
QL�QEB�EB>IQE�?BKB•QP�LC�SBDBQ>OF>KP�AFBQP� 	PBB�MOBSFLRP�PB@QFLK
��
#BVLKA�QEFP
�PLJB�OBPB>O@E�E>P�CLRKA�>AAFQFLK>I�?BKB•Q�QL�?BFKD�
CRIIV�MI>KQ�?>PBA� TFQELRQ�A>FOV�LO�BDDP�FK@IRAFKD� CLO�QOB>QFKD�>KA�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



MOBSBKQFKD� @LOLK>OV� >OQBOV� AFPB>PB
��  @>K@BO� OFPH
��  >KA�
ILKDBSFQV����

„Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q� >IQELRDE� SBD>K� AFBQP� @>K� ?B�
KRQOFQFLK>IIV�>ABNR>QB
�>QQBKQFLK�JRPQ�?B�DFSBK�QL�BKPROB�PR•@FBKQ�
FKQ>HB�LC�BPPBKQF>I�KRQOFBKQP�PR@E�>P�MOLQBFK
�FOLK
�@>I@FRJ
�SFQ>JFK�
# �� 
�>KA�LJBD>���C>QQV�>@FAP��0OLMBO�JB>I�MI>KKFKD�>KA�MLQBKQF>I�
PRMMIBJBKQ>QFLK�J>V�?B�KB@BPP>OV��$LKPRIQFKD�TFQE�>�EB>IQE�@>OB�
MOLCBPPFLK>I�LO�OBDFPQBOBA�AFBQFQF>K�FP�OB@LJJBKABA��

0LQBKQF>I�@LKP�LC�MI>KQ�@>PBA�AFBQP�FK@IRAB�QE>Q�@BOQ>FK�KRQOFBKQP
�
PR@E� >P� SFQ>JFK� #��� CLRKA� FK� OBA� JB>Q
� >OB� LCQBK� AB•@FBKQ� FK�
SBDBQ>OF>K� AFBQP�� "KLQEBO� @LK� QL� QEFP� AFBQ� FP� ?BFKD� >� vGRKH� CLLA�
SBDBQ>OF>K
w�TEBOB?V�JB>Q�FP�>SLFABA�>KA�OBMI>@BA�TFQE�MOL@BPPBA�
CLLAP
� J>HFKD� FQ� IBPP� EB>IQEV� 	B�D�
� @EFMP
� COBK@E� COFBP
� OB•KBA�
DO>FKPs>II� LC� TEF@E� >OB� SBDBQ>OF>K
�� 0OLQBFK� KBBAP� J>V� S>OV� MBO�
>DB� DOLRM�� 'LO� BU>JMIB
� LIABO� MBLMIB� E>SB� EFDEBO� MOLQBFK�
OBNRFOBJBKQP� QE>Q� OBNRFOB� SBDBQ>OF>KP� FK� QEFP� >DB� DOLRM� QL� ?B�
JFKACRI�LC�>AAFKD�JLOB�MI>KQ�?>PBA�MOLQBFK�QL�QEBFO�AFBQ��

%„&4"29� "002/"$)&3� 4/� 34/0� )90&24&.3„/.� %„&4�

4EB� %FBQ>OV� "MMOL>@EBP� QL� 3QLM� )VMBOQBKPFLK� 	%"3)
� AFBQ� FP� >�
AFBQ>OV�M>QQBOK�PMB@F•@>IIV�ABPFDKBA�QL�EBIM�ILTBO�?ILLA�MOBPPROB�
>KA� MOLJLQB� LSBO>II� EB>OQ� EB>IQE�� „Q� BJME>PFWBP� @LKPRJFKD� >�
S>OFBQV� LC� KRQOFBKQ�OF@E� CLLAP
� FK@IRAFKD� CORFQP
� SBDBQ>?IBP
� TELIB�
DO>FKP
� IB>K�MOLQBFKP
�>KA� ILT�C>Q�A>FOV�MOLAR@QP
�>KA� IFJFQFKD�QEB�
FKQ>HB� LC� PLAFRJ
� P>QRO>QBA� C>QP
� >KA� >AABA� PRD>OP�� 3@FBKQF•@�
OBPB>O@E�E>P�ABJLKPQO>QBA�QEB�BƒB@QFSBKBPP�LC�QEB�%"3)�AFBQ�FK�
OBAR@FKD� ?ILLA� MOBPPROB� >KA� FJMOLSFKD� @>OAFLS>P@RI>O� EB>IQE��
3LJB�HBV�•KAFKDP�>OB�IFPQBA�EBOB��

x� #ILLA�MOBPPROB�@LKQOLI��-RIQFMIB�PQRAFBP�E>SB�PELTK�QE>Q�
QEB�%"3)�AFBQ�@>K�PFDKF•@>KQIV�ILTBO�?ILLA�MOBPPROB��"�
PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP�LC�O>KALJFWBA�
@LKQOLIIBA�QOF>IP�CLRKA�QE>Q�QEB�%"3)�AFBQ�IBA�QL�

��� )/0& 7„,3/.



PFDKF•@>KQ�OBAR@QFLKP�FK�?LQE�PVPQLIF@�>KA�AF>PQLIF@�?ILLA�
MOBPPROBP
�M>OQF@RI>OIV�FK�FKAFSFAR>IP�TFQE�EVMBOQBKPFLK����

x� $>OAFLS>P@RI>O�EB>IQE��4EB�%"3)�AFBQ�E>P�?BBK�>PPL@F>QBA�
TFQE�>�OBAR@BA�OFPH�LC�$6%P��"�I>ODB
�MOLPMB@QFSB�@LELOQ�
PQRAV�CLRKA�QE>Q�>AEBOBK@B�QL�QEB�%"3)�AFBQ�T>P�
>PPL@F>QBA�TFQE�>�ILTBO�OFPH�LC�@LOLK>OV�EB>OQ�AFPB>PB�>KA�
PQOLHB����

x� 7BFDEQ�J>K>DBJBKQ��4EB�%"3)�AFBQ�@>K�>IPL�PRMMLOQ�
TBFDEQ�J>K>DBJBKQ��"�O>KALJFWBA�@LKQOLIIBA�QOF>I�
@LJM>OFKD�QEB�%"3)�AFBQ�TFQE�>�@LKQOLI�AFBQ�CLRKA�QE>Q�
QEB�%"3)�AFBQ�IBA�QL�DOB>QBO�TBFDEQ�ILPP�>KA�
FJMOLSBJBKQP�FK�?LAV�@LJMLPFQFLK����

x� .RQOFBKQ�@LJMLPFQFLK��4EB�%"3)�AFBQ�FP�OF@E�FK�BPPBKQF>I�
KRQOFBKQP�PR@E�>P�MLQ>PPFRJ
�J>DKBPFRJ
�@>I@FRJ
�•?BO
�
>KA�>KQFLUFA>KQP��4EBPB�KRQOFBKQP�E>SB�?BBK�>PPL@F>QBA�
TFQE�S>OFLRP�EB>IQE�?BKB•QP
�FK@IRAFKD�?ILLA�MOBPPROB�
OBDRI>QFLK�>KA�@>OAFLS>P@RI>O�EB>IQE�� ��

/K�QEB�LQEBO�E>KA
�MLQBKQF>I�@E>IIBKDBP�QL�QEB�%"3)�AFBQ�FK@IRAB�
>AEBOBK@B
� ARB� QL� QEB� I>@H� LC� @LKSBKFBK@B� LO� MOL@BPPBA� CLLAP�
>KA�KL�LOD>KFWBA�PRMMLOQ�DOLRMP��CLLA�QO>@HFKD�OBNRFOBJBKQ��>KA�
IFJFQBA�CL@RP�LK�PMB@F•@�AFBQ>OV�OBPQOF@QFLKP��

4EB�%"3)�AFBQ�FP�@LKPFABOBA�>�TBII�?>I>K@BA�>KA�BSFABK@B�?>PBA�
AFBQ>OV� >MMOL>@E� CLO� FKAFSFAR>IP� ILLHFKD� QL� FJMOLSB� QEBFO� ?ILLA�
MOBPPROB� >KA� LSBO>II� EB>OQ� EB>IQE�� „Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q�
FKAFSFAR>I� S>OF>QFLKP� >KA� PMB@F•@� AFBQ>OV� KBBAP� PELRIA� ?B�
@LKPFABOBA
� >KA� @LKPRIQFKD� TFQE� >� EB>IQE�@>OB� MOLCBPPFLK>I� LO�
OBDFPQBOBA�AFBQFQF>K�FP�OB@LJJBKABA��

-&%„4&22".&".� %„&4�

4EB� -BAFQBOO>KB>K� AFBQ� FP� >� AFBQ>OV� M>QQBOK� FKPMFOBA� ?V� QEB�
QO>AFQFLK>I�B>QFKD�E>?FQP�LC�@LRKQOFBP�?LOABOFKD�QEB�-BAFQBOO>KB>K�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



3B>�� „Q�FP�@E>O>@QBOFWBA�?V�EFDE�@LKPRJMQFLK�LC�CORFQP
�SBDBQ>?IBP
�
TELIB�DO>FKP
�IBDRJBP
�KRQP
�>KA�LIFSB�LFI��JLABO>QB�FKQ>HB�LC�•PE�
>KA�MLRIQOV��>KA� ILT�@LKPRJMQFLK�LC�OBA�JB>Q
�MOL@BPPBA�CLLAP
�
>KA� PTBBQP�� 4EB� EB>IQE� ?BKB•QP� LC� QEB� -BAFQBOO>KB>K� AFBQ� E>SB�
?BBK�FKSBPQFD>QBA�FK�KRJBOLRP�PQRAFBP��3LJB�HBV�•KAFKDP�>OB�>P�
CLIILTP��

x� $>OAFLS>P@RI>O�EB>IQE��"�@OFQF@>I�OBSFBT�LC�QEB�
-BAFQBOO>KB>K�%FBQ�>KA�)B>IQE�CLRKA�QE>Q�?BQQBO�
@LKCLOJFQV�TFQE�QEB�QO>AFQFLK>I�-BAFQBOO>KB>K�%FBQ�FP�
>PPL@F>QBA�TFQE�?BQQBO�@>OAFLS>P@RI>O�EB>IQE�LRQ@LJBP�
FK@IRAFKD�@IFKF@>IIV�PFDKF•@>KQ�OBAR@QFLKP�FK�@LOLK>OV�
>OQBOV�AFPB>PB�O>QBP
�FP@EBJF@�PQOLHB
�>KA�QLQ>I�
@>OAFLS>P@RI>O�AFPB>PB�� ��

x� %F>?BQBP�MOBSBKQFLK��4EB�-BAFQBOO>KB>K�AFBQ�J>V�EBIM�
MOBSBKQ�QVMB���AF>?BQBP��"�I>ODB�O>KALJFWBA�@LKQOLIIBA�
QOF>I�@>IIBA�02&%„-&%�	0OBSBK@FjK�@LK�%FBQ>�-BAFQBOOcKB>�
;0OBSBKQFLK�TFQE�QEB�-BAFQBOO>KB>K�%FBQ<
�ABJLKPQO>QBA�
QE>Q�FKAFSFAR>IP�>PPFDKBA�QL�CLIILT�>�-BAFQBOO>KB>K�AFBQ�
PRMMIBJBKQBA�TFQE�BUQO>�SFODFK�LIFSB�LFI�LO�KRQP�E>A�>�
ILTBO�FK@FABK@B�LC�AF>?BQBP�@LJM>OBA�TFQE�QELPB�
CLIILTFKD�>�ILT�C>Q�AFBQ�� ��

x� $LDKFQFSB�CRK@QFLK��3BSBO>I�PQRAFBP�E>SB�FKAF@>QBA�QE>Q�
>AEBOBK@B�QL�QEB�-BAFQBOO>KB>K�AFBQ�FP�>PPL@F>QBA�TFQE�
?BQQBO�@LDKFQFSB�CRK@QFLK�>KA�>�OBAR@BA�OFPH�LC�@LDKFQFSB�
AB@IFKB�>KA�"IWEBFJBOuP�AFPB>PB��"�PVPQBJ>QF@�OBSFBT�>KA�
JBQ>�>K>IVPFP�LC�L?PBOS>QFLK>I�PQRAFBP�CLRKA�QE>Q�EFDEBO�
>AEBOBK@B�QL�QEB�-BAFQBOO>KB>K�AFBQ�T>P�>PPL@F>QBA�TFQE�
>�����ILTBO�OFPH�LC�"IWEBFJBOuP�AFPB>PB�� ��

x� $>K@BO�MOBSBKQFLK��4EB�-BAFQBOO>KB>K�AFBQ�E>P�?BBK�
IFKHBA�QL�>�OBAR@BA�OFPH�LC�@BOQ>FK�QVMBP�LC�@>K@BO
�
FK@IRAFKD�?OB>PQ�@>K@BO�>KA�@LILOB@Q>I�@>K@BO��"�JBQ>�
>K>IVPFP�LC�L?PBOS>QFLK>I�PQRAFBP�CLRKA�QE>Q�EFDEBO�

��
 )/0& 7„,3/.



>AEBOBK@B�QL�QEB�-BAFQBOO>KB>K�AFBQ�T>P�>PPL@F>QBA�TFQE�
>�����ILTBO�OFPH�LC�?OB>PQ�@>K@BO�� ��

-&%„4&22".&".�%"3)� %„&4�„.4&26&.4„/.� '/2�
.&52/%&(&.&2"4„6&� %&,"9� %„&4�

4EB�-BAFQBOO>KB>K�%"3)�%FBQ�„KQBOSBKQFLK�CLO�.BROLABDBKBO>QFSB�
%BI>V� 	-„.%
� AFBQ� FP� >� AFBQ>OV� M>QQBOK� PMB@F•@>IIV� ABPFDKBA� QL�
MOLJLQB� ?O>FK� EB>IQE� >KA� OBAR@B� QEB� OFPH� LC� KBROLABDBKBO>QFSB�
AFPB>PBP
�PR@E�>P�"IWEBFJBOuP�AFPB>PB��„Q�@LJ?FKBP�BIBJBKQP�LC�QEB�
-BAFQBOO>KB>K� AFBQ� >KA� QEB� %"3)� AFBQ
� CL@RPFKD� LK� @LKPRJFKD�
CLLAP�QE>Q�>OB�?BKB•@F>I�CLO�?O>FK�EB>IQE� 	B�D�
� •PE
�?BOOFBP
�KRQP
�
PBBAP
�� "IQELRDE�QEB�-„.%�AFBQ�FP�>�OBI>QFSBIV�KBT�@LK@BMQ
�PLJB�
P@FBKQF•@�OBPB>O@E�E>P�BUMILOBA�FQP�MLQBKQF>I�?BKB•QP
�FK@IRAFKD�QEB�
CLIILTFKD�MOLP�>KA�@LKP��

x� $LDKFQFSB�CRK@QFLK��"�PQRAV�CLRKA�QE>Q�>AEBOBK@B�QL�QEB�
-„.%�AFBQ�T>P�>PPL@F>QBA�TFQE�>�PILTBO�O>QB�LC�@LDKFQFSB�
AB@IFKB�>KA�>�OBAR@BA�OFPH�LC�"IWEBFJBOuP�AFPB>PB��4EB�
PQRAV�CLIILTBA�LIABO�>ARIQP�LSBO�PBSBO>I�VB>OP�>KA�CLRKA�
QE>Q�QELPB�TEL�@ILPBIV�CLIILTBA�QEB�-„.%�AFBQ�E>A�>�����
OBAR@BA�OFPH�LC�ABSBILMFKD�"IWEBFJBOuP�AFPB>PB�@LJM>OBA�
TFQE�QELPB�TEL�AFA�KLQ�>AEBOB�QL�QEB�AFBQ�� ��

x� .BROLMOLQB@QFSB�BƒB@QP��4EB�-„.%�AFBQ�BJME>PFWBP�
@LKPRJFKD�CLLAP�QE>Q�>OB�OF@E�FK�KRQOFBKQP�>KA�
>KQFLUFA>KQP
�PR@E�>P�?BOOFBP
�IB>CV�DOBBKP
�KRQP
�>KA�LIFSB�
LFI��4EBPB�@LJMLKBKQP�E>SB�?BBK�>PPL@F>QBA�TFQE�
KBROLMOLQB@QFSB�BƒB@QP�>KA�J>V�EBIM�OBAR@B�LUFA>QFSB�
PQOBPP�>KA�FK€>JJ>QFLK�FK�QEB�?O>FK
�TEF@E�>OB�?BIFBSBA�
QL�@LKQOF?RQB�QL�KBROLABDBKBO>QFSB�AFPB>PB�� ��

x� 4EBOB�FP�QEB�MLQBKQF>I�CLO�EFDEBO�>JLRKQP�LC�C>Q�>KA�
@>ILOFB�FKQ>HB�>KA�CLO�@E>IIBKDBP�FK�>AEBOBK@B�CLO�PLJB�
FKAFSFAR>IP��

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



x� „Q�J>V�?B�AF•@RIQ�QL�QO>KPI>QB�-BAFQBOO>KB>K�AFBQ�CLLAP�
>@OLPP�AFƒBOBKQ�@RIQROBP��

„Q�FP�FJMLOQ>KQ�QL�KLQB�QE>Q�QEB�-BAFQBOO>KB>K�AFBQ�FP�KLQ�>���PFWB�
•QP�>II�>MMOL>@E
�>KA�FKAFSFAR>I�S>OF>QFLKP�>KA�@RIQRO>I�>A>MQ>QFLKP�
BUFPQ��"AAFQFLK>IIV
�QEB�-BAFQBOO>KB>K�AFBQ�FP�KLQ�PLIBIV�AB•KBA�?V�
PMB@F•@�CLLAP�?RQ�>IPL�?V�QEB�LSBO>II�AFBQ>OV�M>QQBOK�>KA� IFCBPQVIB�
C>@QLOP
�PR@E�>P�MEVPF@>I�>@QFSFQV�>KA�PL@F>I�FKQBO>@QFLKP��

0&3$"4"2„".� %„&4�

4EB�MBP@>Q>OF>K�AFBQ�FP�>�AFBQ>OV�M>QQBOK�QE>Q�FK@IRABP�MI>KQ�?>PBA�
CLLAP�>ILKD�TFQE�PB>CLLA�� „Q�FP�PFJFI>O�QL�>�SBDBQ>OF>K�AFBQ�FK�QE>Q�
FQ� BU@IRABP� JB>Q� >KA� MLRIQOV
� ?RQ� FQ� >IILTP� CLO� QEB� @LKPRJMQFLK�
LC� •PE� >KA� LQEBO� PB>CLLA�� 3@FBKQF•@� OBPB>O@E� LK� QEB� MBP@>Q>OF>K�
AFBQ� PMB@F•@>IIV� FP� IFJFQBA
� ?RQ� PQRAFBP� LK� PFJFI>O� AFBQ>OV� M>QQBOKP�
MOLSFAB�PLJB�FKPFDEQP
�>P�CLIILTP��

x� $>OAFLS>P@RI>O�EB>IQE��3BSBO>I�PQRAFBP�E>SB�PELTK�QE>Q�
FK@OB>PBA�•PE�@LKPRJMQFLK
�TEF@E�FP�>�HBV�@LJMLKBKQ�LC�
QEB�MBP@>Q>OF>K�AFBQ
�FP�>PPL@F>QBA�TFQE�>�OBAR@BA�OFPH�LC�
$6%P��"�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP�LC�
MOLPMB@QFSB�@LELOQ�PQRAFBP�CLRKA�QE>Q�DOB>QBO�>JLRKQP�LC�
•PE�FKQ>HB�TBOB�>PPL@F>QBA�TFQE�>�ILTBO�OFPH�LC�AB>QE�
COLJ�@LOLK>OV�EB>OQ�AFPB>PB�� ��

x� /JBD>���C>QQV�>@FAP��'FPE�FP�>�OF@E�PLRO@B�LC�LJBD>���C>QQV�
>@FAP
�M>OQF@RI>OIV�BF@LP>MBKQ>BKLF@�>@FA�>KA�
AL@LP>EBU>BKLF@�>@FA��4EBPB�C>QQV�>@FAP�E>SB�?BBK�
>PPL@F>QBA�TFQE�S>OFLRP�EB>IQE�?BKB•QP
�FK@IRAFKD�OBAR@BA�
FK€>JJ>QFLK
�FJMOLSBA�EB>OQ�EB>IQE
�>KA�MLQBKQF>I�
@LDKFQFSB�?BKB•QP����

x� .RQOFBKQ�FKQ>HB��4EB�MBP@>Q>OF>K�AFBQ�@>K�MOLSFAB�>�O>KDB�
LC�BPPBKQF>I�KRQOFBKQP
�FK@IRAFKD�EFDE�NR>IFQV�MOLQBFK
�
LJBD>���C>QQV�>@FAP
�SFQ>JFKP�	PR@E�>P�SFQ>JFKP�%�>KA�

��� )/0& 7„,3/.



# �� 

�JFKBO>IP�	B�D�
�FLAFKB
�PBIBKFRJ

�>KA�>KQFLUFA>KQP��
)LTBSBO
�>QQBKQFLK�PELRIA�?B�DFSBK�QL�BKPROB�>�?>I>K@BA�
FKQ>HB�LC�KRQOFBKQP
�BPMB@F>IIV�FC�LQEBO�>KFJ>I�MOLAR@QP�
PR@E�>P�A>FOV�>KA�BDDP�>OB�IFJFQBA�LO�BU@IRABA��

„Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q� PMB@F•@� AFBQ>OV� KBBAP� PELRIA� ?B�
@LKPFABOBA� TEBK� CLIILTFKD� >� MBP@>Q>OF>K� AFBQ�� "AAFQFLK>IIV
� QEB�
PRPQ>FK>?FIFQV�>KA�BKSFOLKJBKQ>I�FJM>@Q�LC�PB>CLLA�@LKPRJMQFLK�
PELRIA� >IPL� ?B� Q>HBK� FKQL� >@@LRKQ�� 'LO� BU>JMIB
� @LKPRJBOP� @>K�
BAR@>QB�QEBJPBISBP�LK�TEF@E�MOLAR@BOP�>OB�KLQ�LSBO•PEFKD
�CLIILT�
•PEBOV� I>TP
� >KA� BK>@Q� ?BPQ� MO>@QF@BP� QE>Q� PRMMLOQ� J>OFKB�
?FLAFSBOPFQV�� „ABKQFCVFKD� @LJJRKFQV�PRMMLOQBA� •PEBOFBP
� ?RVFKD�
COLJ�QORPQBA�OBQ>FIBOP�>KA�OBPQ>RO>KQP
�>KA�MOFLOFQFWFKD�53�@>RDEQ�
•PE�	>KA�QEBOB?V�CLIILTFKD�53�•PEFKD�I>TP
�>OB�PLJB�LC�QEB�T>VP�
QE>Q� @LKPRJBOP� @>K� @LKPFABO� QEB� BKSFOLKJBKQ>I� FJM>@QP� LC� QEBFO�
@ELF@BP����

".4„�„. ',"--"4/29� %„&4�

4EB� >KQF�FK€>JJ>QLOV� AFBQ� FP� >� AFBQ>OV� M>QQBOK� QE>Q� CL@RPBP� LK�
@LKPRJFKD� CLLAP� QE>Q� OBAR@B� FK€>JJ>QFLK� FK� QEB� ?LAV�� $EOLKF@�
FK€>JJ>QFLK� FP� >PPL@F>QBA� TFQE� S>OFLRP� EB>IQE� @LKAFQFLKP
�
FK@IRAFKD� $6%P
� AF>?BQBP
� >KA� @BOQ>FK� QVMBP� LC� @>K@BO�� 4EB� >KQF�
FK€>JJ>QLOV�AFBQ�>FJP�QL�MOLJLQB�LSBO>II�EB>IQE�>KA�TBII�?BFKD�?V�
FK@LOMLO>QFKD�CLLAP�TFQE�>KQF�FK€>JJ>QLOV�MOLMBOQFBP��

3@FBKQF•@�OBPB>O@E�E>P�FABKQF•BA�PBSBO>I�HBV�@LJMLKBKQP�LC�QEB�
>KQF�FK€>JJ>QLOV�AFBQ
�FK@IRAFKD��

x� 'ORFQP�>KA�SBDBQ>?IBP��.RJBOLRP�PQRAFBP�E>SB�PELTK�QE>Q�
CORFQP�>KA�SBDBQ>?IBP
�M>OQF@RI>OIV�QELPB�OF@E�FK�
>KQFLUFA>KQP�>KA�=5FA<052:60.9@
�E>SB�>KQF�
FK€>JJ>QLOV�BƒB@QP��"�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�
>K>IVPFP�LC�L?PBOS>QFLK>I�PQRAFBP�CLRKA�QE>Q�EFDEBO�
>JLRKQP�LC�CORFQ�>KA�SBDBQ>?IB�FKQ>HB�TBOB�>PPL@F>QBA�
TFQE�OBAR@BA�IBSBIP�LC�FK€>JJ>QLOV�J>OHBOP����

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



x� 7ELIB�DO>FKP��7ELIB�DO>FKP
�PR@E�>P�TELIB�TEB>Q
�?OLTK�
OF@B
�>KA�L>QP
�>OB�OF@E�FK�•?BO�>KA�LQEBO�KRQOFBKQP�QE>Q�
E>SB�?BBK�>PPL@F>QBA�TFQE�>KQF�FK€>JJ>QLOV�BƒB@QP��
)FDEBO�TELIB�DO>FK�FKQ>HB�T>P�>PPL@F>QBA�TFQE�ILTBO�
IBSBIP�LC�FK€>JJ>QLOV�J>OHBOP�FK�>�JBQ>�>K>IVPFP�� ��

x� )B>IQEV�C>QP��4EB�>KQF�FK€>JJ>QLOV�AFBQ�BJME>PFWBP�QEB�
@LKPRJMQFLK�LC�EB>IQEV�C>QP
�PR@E�>P�QELPB�CLRKA�FK�LIFSB�
LFI
�>SL@>ALP
�KRQP
�>KA�PBBAP��4EBPB�CLLAP�>OB�OF@E�FK�
JLKLRKP>QRO>QBA�>KA�MLIVRKP>QRO>QBA�C>QP
�FK@IRAFKD�
LJBD>���C>QQV�>@FAP
�TEF@E�E>SB�>KQF�FK€>JJ>QLOV�
MOLMBOQFBP�� ��

x� 'FPE�>KA�PB>CLLA��'>QQV�•PE�	B�D�
�P>IJLK
�J>@HBOBI
�
P>OAFKBP
�>OB�PLRO@BP�LC�LJBD>���C>QQV�>@FAP
�TEF@E�E>SB�
?BBK�>PPL@F>QBA�TFQE�OBAR@BA�FK€>JJ>QFLK��"�PVPQBJ>QF@�
OBSFBT�>KA�JBQ>�>K>IVPFP�LC�O>KALJFWBA�@LKQOLIIBA�QOF>IP�
CLRKA�QE>Q�LJBD>���PRMMIBJBKQ>QFLK�IBA�QL�PFDKF•@>KQ�
OBAR@QFLKP�FK�FK€>JJ>QLOV�J>OHBOP�� ��

„Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q� QEB� >KQF�FK€>JJ>QLOV� AFBQ� FP� KLQ� >�
PMB@F•@� AFBQ� MI>K� ?RQ� O>QEBO� >� DBKBO>I� >MMOL>@E� QL� B>QFKD� QE>Q�
BJME>PFWBP�TELIB
�RKMOL@BPPBA�CLLAP�>KA�IFJFQP�QEB�@LKPRJMQFLK�
LC�MOL@BPPBA�CLLAP
�OB•KBA�PRD>OP
�>KA�RKEB>IQEV�C>QP��„KAFSFAR>I�
S>OF>QFLKP� >KA� PMB@F•@� AFBQ>OV� KBBAP� PELRIA� ?B� @LKPFABOBA
� >KA�
@LKPRIQFKD�TFQE�>�EB>IQE�@>OB�MOLCBPPFLK>I�LO�OBDFPQBOBA�AFBQFQF>K�FP�
OB@LJJBKABA��

„.4&2-„44&.4� '"34„.(�

„KQBOJFQQBKQ�C>PQFKD�	„'
�FP�>K�B>QFKD�M>QQBOK�QE>Q�FKSLISBP�>IQBOK>QFKD�
MBOFLAP� LC� C>PQFKD� >KA� B>QFKD�� 0>OQF@FM>KQP� RPR>IIV� C>PQ� CLO� ������
ELROP�LO�JLOB�>KA�QEBK�E>SB�>K�B>QFKD�TFKALT�LC������ELROP��'LO�
BU>JMIB
�LKB�@>K�PQLM�B>QFKD�>Q���0-�>KA�QEBK�E>SB�QEBFO�•OPQ�JB>I�
QEB�KBUQ�JLOKFKD� >Q� ��� "-� 	>� ���ELRO� C>PQ�>KA�>� ���ELRO� B>QFKD�
TFKALT
�LO������
�LO�PQLM�B>QFKD�>Q���0-�>KA�E>SB�QEBFO�•OPQ�JB>I�

��� )/0& 7„,3/.



>Q�KLLK�	>����ELRO�C>PQ�>KA�>K���ELRO�B>QFKD�TFKALT
�LO�����
��)BOB�
>OB�QEB�MOLP�>KA�@LKP�LC�„'
�PRMMLOQBA�?V�P@FBKQF•@�OBCBOBK@BP��

x� 7BFDEQ�ILPP�>KA�?LAV�@LJMLPFQFLK�

x� 3BSBO>I�PQRAFBP�E>SB�PELTK�QE>Q�„'�@>K�?B�>K�BƒB@QFSB�
>MMOL>@E�CLO�TBFDEQ�ILPP�>KA�FJMOLSFKD�?LAV�
@LJMLPFQFLK�� � 
� ��

x� „KQBOJFQQBKQ�C>PQFKD�J>V�IB>A�QL�>�OBAR@QFLK�FK�@>ILOFB�
FKQ>HB�>KA�FK@OB>PBA�C>Q�?ROKFKD
�OBPRIQFKD�FK�TBFDEQ�
ILPP�� � 
� ��

x� „Q�J>V�EBIM�MOBPBOSB�IB>K�JRP@IB�J>PP�AROFKD�TBFDEQ�ILPP
�
TEF@E�FP�FJMLOQ>KQ�CLO�LSBO>II�EB>IQE�>KA�JBQ>?LIF@�
O>QB�� ��

x� „KPRIFK�PBKPFQFSFQV�>KA�?ILLA�PRD>O�@LKQOLI�

x� „KQBOJFQQBKQ�C>PQFKD�FJMOLSBP�FKPRIFK�PBKPFQFSFQV�>KA�?ILLA�
PRD>O�@LKQOLI
�MLQBKQF>IIV�OBAR@FKD�QEB�OFPH�LC�QVMB���
AF>?BQBP�� ��

x� „Q�J>V�IB>A�QL�ILTBO�C>PQFKD�FKPRIFK�IBSBIP�>KA�FJMOLSBA�
FKPRIFK�OBPMLKPB
�TEF@E�@>K�BKE>K@B�JBQ>?LIF@�
EB>IQE�� � 
� ��

x� $BIIRI>O�OBM>FO�>KA�ILKDBSFQV�

x� 'FKAFKDP�COLJ�PQRAFBP�FK�>KFJ>IP�>KA�PLJB�ERJ>K�QOF>IP�
PRDDBPQ�QE>Q�„'�J>V�MOLJLQB�@BIIRI>O�OBM>FO�MOL@BPPBP�>KA�
FK@OB>PB�IFCBPM>K�� ��

x� „Q�@>K�FKAR@B�>RQLME>DV
�>�@BIIRI>O�OB@V@IFKD�MOL@BPP�QE>Q�
OBJLSBP�A>J>DBA�JLIB@RIBP�>KA�LOD>KBIIBP
�MLQBKQF>IIV�
OBAR@FKD�QEB�OFPH�LC�>DB�OBI>QBA�AFPB>PBP����

x� "AEBOBK@B�>KA�PRPQ>FK>?FIFQV�

x� „KQBOJFQQBKQ�C>PQFKD�J>V�?B�@E>IIBKDFKD�CLO�PLJB�
FKAFSFAR>IP�QL�>AEBOB�QL�FK�QEB�ILKD�QBOJ�ARB�QL�QEB�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



OBPQOF@QBA�B>QFKD�TFKALTP�LO�BUQBKABA�C>PQFKD�MBOFLAP�� ��

x� „Q�J>V�KLQ�?B�PRFQ>?IB�CLO�FKAFSFAR>IP�TFQE�@BOQ>FK�JBAF@>I�
@LKAFQFLKP
�PR@E�>P�AF>?BQBP�LO�B>QFKD�AFPLOABOP
�>KA�
PELRIA�?B�>MMOL>@EBA�TFQE�@>RQFLK�� ��

x� .RQOFBKQ�AB•@FBK@FBP�

x� „KQBOJFQQBKQ�C>PQFKD�J>V�FK@OB>PB�QEB�OFPH�LC�KRQOFBKQ�
AB•@FBK@FBP�FC�KLQ�@>OBCRIIV�MI>KKBA�>KA�?>I>K@BA����

x� „Q�FP�FJMLOQ>KQ�QL�BKPROB�>ABNR>QB�FKQ>HB�LC�BPPBKQF>I�
KRQOFBKQP
�SFQ>JFKP
�>KA�JFKBO>IP�AROFKD�B>QFKD�MBOFLAP�QL�
PRMMLOQ�LSBO>II�EB>IQE����

x� 0LQBKQF>I�AFPLOABOBA�B>QFKD�M>QQBOKP�

x� 'LO�PLJB�FKAFSFAR>IP
�„'�J>V�QOFDDBO�LO�BU>@BO?>QB�
AFPLOABOBA�B>QFKD�M>QQBOKP�LO�>K�RKEB>IQEV�OBI>QFLKPEFM�
TFQE�CLLA�� ��

x� „Q�FP�@OR@F>I�QL�MOFLOFQFWB�>�?>I>K@BA�>KA�KLROFPEFKD�AFBQ�
AROFKD�B>QFKD�MBOFLAP�>KA�QL�J>FKQ>FK�>�EB>IQEV�JFKAPBQ�
QLT>OA�CLLA�>KA�?LAV�FJ>DB��

„Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q� QEB� BƒB@QP� LC� „'� J>V� S>OV� >JLKD�
FKAFSFAR>IP
� >KA� FQ� FP� >ASFP>?IB� QL� @LKPRIQ� TFQE� >� EB>IQE�@>OB�
MOLCBPPFLK>I� LO� OBDFPQBOBA� AFBQFQF>K� ?BCLOB� PQ>OQFKD� >KV� C>PQFKD�
OBDFJBK
�BPMB@F>IIV�CLO�FKAFSFAR>IP�TFQE�PMB@F•@�EB>IQE�@LKAFQFLKP�LO�
@LK@BOKP��

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

��� )/0& 7„,3/.



SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M������E�M����

)./92��	� 	�(B::.?F�<3��<:=.?.A6C2��;.9F@6@�<3�%<=B9.?��62A@�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-64
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=1463#h5p-64


�62A�; .:2� �2N;6A6<;� %?<@� �<;@�

+BQLDBKF@ AFBQ�,LT�@>O?LEVAO>QB
�

EFDE�C>Q�AFBQ�

CL@RPBA�LK�TBFDEQ�

ILPP�

7BFDEQ�ILPP
�

FJMOLSBA�

FKPRIFK�

PBKPFQFSFQV
�

MLQBKQF>I�

QEBO>MBRQF@�

?BKB•QP�CLO�

BMFIBMPV�

.RQOFBKQ�

AB•@FBK@FBP
�

MLQBKQF>I�>ASBOPB�

BƒB@QP
�IFJFQBA�

ILKD�QBOJ�

OBPB>O@E�

6BDBQ>OF>K�

AFBQ�

"�KL�JB>Q�AFBQ� 2BAR@BA�OFPH�

LC�@EOLKF@�

AFPB>PBP
�

ILTBO�

BKSFOLKJBKQ>I�

FJM>@Q
�

MLQBKQF>I�

TBFDEQ�ILPP�

.RQOFBKQ�

AB•@FBK@FBP
�

@E>IIBKDBP�FK�

JBBQFKD�MOLQBFK�

KBBAP
�MLQBKQF>I�

OBIF>K@B�LK�

MOL@BPPBA�CLLAP�

��� )/0& 7„,3/.



6BD>K�AFBQ� .L�JB>Q�LO�>KFJ>I�

MOLAR@QP�	B�D�
�

BDDP
�A>FOV�

MOLAR@QP
�

2BAR@BA�OFPH�

LC�@EOLKF@�

AFPB>PBP
�

BKSFOLKJBKQ>I�

PRPQ>FK>?FIFQV
�

MLQBKQF>I�

TBFDEQ�ILPP�

.RQOFBKQ�

AB•@FBK@FBP
�

@E>IIBKDBP�FK�

JBBQFKD�@BOQ>FK�

KRQOFBKQ�KBBAP
�

MLQBKQF>I�PL@F>I�

>KA�MO>@QF@>I�

@E>IIBKDBP�

-BAFQBOO>KB>K�

AFBQ�

#>PBA�LK�

QO>AFQFLK>I�CLLAP�

LC�@LRKQOFBP�

?LOABOFKD�QEB�

-BAFQBOO>KB>K�

3B>
�FK@IRAFKD�

'O>K@B
�3M>FK
�

(OBB@B
�>KA�„Q>IV�

2BAR@BA�OFPH�

LC�

@>OAFLS>P@RI>O�

AFPB>PBP
�

FJMOLSBA�

@LDKFQFSB�

CRK@QFLK
�

MLQBKQF>I�

TBFDEQ�ILPP�

0LQBKQF>I�EFDEBO�

C>Q�>KA�@>ILOFB�

FKQ>HB
�@E>IIBKDBP�

FK�>AEBOBK@B�CLO�

PLJB�FKAFSFAR>IP�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



0>IBL�AFBQ� &>QFKD�MI>K�?>PBA�

LK�CLLAP�QE>Q�

ERJ>KP�JFDEQ�

E>SB�B>QBK�AROFKD�

QEB�0>IBLIFQEF@�BO>�

0LQBKQF>I�

TBFDEQ�ILPP
�

FJMOLSBA�

DIR@LPB�

QLIBO>K@B
�

FK@OB>PBA�

KRQOFBKQ�

ABKPFQV�

.RQOFBKQ�

AB•@FBK@FBP
�

IFJFQBA�ILKD�QBOJ�

OBPB>O@E
�

MLQBKQF>I�

@E>IIBKDBP�FK�

JBBQFKD�AFBQ>OV�

OB@LJJBKA>QFLKP�

%FBQ>OV�

"MMOL>@EBP�QL�

3QLM�

)VMBOQBKPFLK�

	%"3)
�AFBQ�

"�AFBQ�QL�@LKQOLI�

EVMBOQBKPFLK�OF@E�

FK�CORFQP
�

SBDBQ>?IBP
�TELIB�

DO>FKP
�>KA�ILT�C>Q�

A>FOV�

,LTBOBA�

?ILLA�

MOBPPROB
�

OBAR@BA�OFPH�

LC�

@>OAFLS>P@RI>O�

AFPB>PBP
�

FJMOLSBA�

LSBO>II�AFBQ�

NR>IFQV�

0LQBKQF>I�

@E>IIBKDBP�FK�

>AEBOBK@B
�

IFJFQBA�CL@RP�LK�

PMB@F•@�AFBQ>OV�

OBPQOF@QFLKP�

„K� OBSFBTFKD� QEB� MLMRI>O� AFBQP� LC� LRO� QFJB
� FQ� FP� @IB>O� QE>Q� TE>Q�
FP� MLMRI>O� TFII� @LKQFKRB� QL� @E>KDB�� 5KCLOQRK>QBIV
� FQ� FP� B>PV� CLO�
>KVLKB�QL�DBQ�@>RDEQ�RM�FK�QEB�EVMB�>?LRQ�>KV�DFSBK�AFBQ�>KA�CBBI�
@LJMBIIBA�QL�CLIILT�FQ�>P�QEB�LKIV�T>V�QL�?BQQBO�EB>IQE��„Q�FP�LRO�SFBT
�
>P�KLQBA�FK�QEB�OBSFBT�LC�MOLP�>KA�@LKP�CLO�B>@E�MLMRI>O�AFBQ
�QE>Q�

��
 )/0& 7„,3/.



B>@E� LC� QEBPB� AFBQP� E>P� MLQBKQF>I� EB>IQE� ?BKB•QP�� 4EBOBCLOB
� FQ� FP�
FJMLOQ>KQ�QL�TLOH�TFQE�QEB�M>QFBKQ�FK�QBOJP�LC�TEF@E�AFBQ�QEBV�T>KQ�
QL�QOV��

/RO�DL>I�>P�EB>IQE�@>OB�MOLSFABOP�LRDEQ�QL�FK@IRAB�DRFA>K@B�LK�
QEB�BSFABK@B
�>P�LRQIFKBA�FK�QEFP�@E>MQBO
�QL�EBIM�M>QFBKQP�@ELLPB�
TFPBIV�>KA�CLIILT�QEB�EB>IQEFBPQ�SBOPFLK�LC�TEF@EBSBO�MLMRI>O�AFBQ�
QEBV�T>KQ�QL�@LKPFABO��+KLTFKD�QEB�MLQBKQF>I�?BKB•QP�LC�B>@E�AFBQ�
>KA� QEB� M>OQF@RI>O� EB>IQE� @LKAFQFLKP� >KA� OFPH� C>@QLOP� CLO� B>@E�
M>QFBKQ� TFII� EBIM� FK� ABQBOJFKFKD� QEB� OFDEQ� AFBQ� CLO� B>@E� MBOPLK��
"AAFQFLK>IIV
� FQ� FP� >IPL� FJMLOQ>KQ� QL� OB@LDKFWB� TE>Q� QEB� M>QFBKQuP�
M>OQF@RI>O�EB>IQE�DL>IP�>OB�PL�BSFABK@B�@>K�?B�MOLSFABA�QL�PRMMLOQ�
QEB�OFDEQ�AFBQ�QL�>@EFBSB�QEBFO�PMB@F•@�DL>IP��

/SBO>II
�FQ�FP�FJMLOQ>KQ�QL�@LJJRKF@>QB�TFQE�M>QFBKQP�>?LRQ�QEB�
���������� %FBQ>OV� (RFABIFKBP� CLO� "JBOF@>KP
� TEF@E� >OB� QEB� EFDE�
IBSBI�AFBQ>OV�M>QQBOK�OB@LJJBKA>QFLKP��� �4EB�PFJFI>OFQFBP�LC�J>KV�
LC� QEB� MLMRI>O� AFBQP� FK@IRABA� FK� QEFP� @E>MQBO� FK@IRAB� FK@OB>PBA�
FKQ>HB� LC� CORFQP
� SBDBQ>?IBP
� TELIB� DO>FKP
� KRQP
� PBBAP
� IBDRJBP
�
EB>IQEV� C>QP
� A>FOV� MOLAR@QP
� >KA� •PE� MOLQBFK
� PLJB� LC� TEF@E� >OB�
OBSFBTBA�FK�4>?IB������

"Q� QEBFO� ?BPQ
� >II� QEB� AFBQP� MOBPBKQBA� FK� QEFP� @E>MQBO� BK@LRO>DB�
AB@OB>PBA� @LKPRJMQFLK� LC� MOL@BPPBA� CLLAP� FK� QEB� EB>IQEFBPQ�
SBOPFLKP� LC� QEBJ
� TEBQEBO� QEBPB� >OB�MOL@BPPBA� MI>KQ�� LO�>KFJ>I�
?>PBA� CLLA� PLRO@BP�� )B>IQE� MOLCBPPFLK>IP� JRPQ� BKPROB� QEBV�
RKABOPQ>KA�>�M>QFBKQuP�@ROOBKQ�B>QFKD�E>?FQP�>KA�@LKPFABO�J>HFKD�
>� CBT� HBV� OB@LJJBKA>QFLKP� QL� FJMOLSB� QEBFO� LSBO>II� AFBQ>OV�
M>QQBOK�� � �"�CBT�Q>KDF?IB�OB@LJJBKA>QFLKP�@>K�?B�JLOB�BƒB@QFSB�
QE>K�MOBP@OF?FKD�>�SBOV�PMB@F•@�LO�PMB@F>IFWBA�AFBQ
�TEF@E�J>V�CBBI�
LSBOTEBIJFKD�LO�RKKB@BPP>OFIV�@LJMIBU�QL�>�M>QFBKQ��

)./92� �	
 	� �<:=.?6@<;� <3� �<<1� '20<::2;1.A6<;@� 3<?�
"216A2??.;2.;��+242A.?6.;��.;1� ��(� ��.A6;4�%.AA2?;@���

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



�<<1@� "216A2??.;2.;� +242A.?6.;� ��(��

6BDBQ>?IBP�����@�A� ����@�A� ����

PBOSFKDP�A�

'ORFQ� ��@�A� ��@�A� ����

PBOSFKDP�A�

(O>FKP� ��LW�A�LC�TELIB�

DO>FKP�

��LW�A�LC�

TELIB�

DO>FKP�

����

PBOSFKDP�A�

%>FOV� ��@�A� ��@�A� ����

PBOSFKDP
�

PMB@F•@>IIV�

ILT�C>Q�

.RQP
�

PBBAP
�

IBDRJBP�

��LW�TH� ����@�A� ����

PBOSFKDP�A�

'>QP�>KA�

LFIP�

���D�	��Q?PM
�A��

BUQO>�SFODFK�

LIFSB�LFI�FP�QEB�

MOBCBOOBA�

PLRO@B�

��@�TH�LC�

IBDRJBP��

���LW�TH�LC�

PBBAP�>KA�

KRQP�

����

PBOSFKDP�A�

��� )/0& 7„,3/.



-B>QP
�

MLRIQOV
�

BDDP
�•PE�

����LW�A�•PE�

PB>CLLA�����LW�

TH�LC�JB>Q�

MLRIQOV�����LW�

TH�LC�BDDP�

����LW�A��

����LW�TH�

LC�BDDP�

��LW�A�

3TBBQP�

>KA�

PRD>OP�

�����LC�

@>ILOFBP�	����

@>ILOFBP
�COLJ�

PRD>OP
�PLIFA�

C>QP
�>AABA�

OB•KBA�

PQ>O@EBP
�>KA�

>I@LELI�

�����LC�

@>ILOFBP�

	����

@>ILOFBP
�

COLJ�

PRD>OP
�

PLIFA�C>QP
�

>AABA�

OB•KBA�

PQ>O@EBP
�

>KA�>I@LELI�

}��

PBOSFKDP�

TH�

3LAFRJ� ,BPP�>AABA�P>IQ��

RPB�LC�EBO?P�

>KA�PMF@BP�

BK@LRO>DBA�

��
����JD�

LO���
����

JD�CLO�

QELPB�TFQE�

EFDE�?ILLA�

MOBPPROB�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���



"I@LELI� ->FKIV�TFKB�

AROFKD�JB>IP�

���

AOFKHP�A�

CLO�JBK��

���AOFKH�A�

CLO�

TLJBK�

7>QBO� ����@�A�

�55E8I<4G<BAF��6���6HC��7���74L��:���:E4@��@:���

@<??<:E4@��BM���BHA68��G5FC���G45?8FCBBA��J>���J88>��

)B>IQE�MOLCBPPFLK>IP�PELRIA�J>HB�OB@LJJBKA>QFLKP�QE>Q�MOLJLQB�
PJ>II
�DO>AR>I�@E>KDBP�>KA�CBBI�OB>IFPQF@�>KA�Q>KDF?IB�QL�M>QFBKQP��
&U>JMIBP�JFDEQ�?B�QOVFKD���JB>QIBPP�JB>I�>�TBBH
�LO�>AAFKD�>�CORFQ�
>P�>�PK>@H�B>@E�A>V��� � )B>IQE�MOLCBPPFLK>IP�PELRIA�>IPL�CL@RP�LK�
QEB�NR>IFQV�LC�CLLAP�B>QBK�>KA�BK@LRO>DB�FK@OB>PBA�@LKPRJMQFLK�
LC� TELIB� CLLAP
� CORFQP
� SBDBQ>?IBP
� >KA� TELIB� DO>FKP� >P� JR@E� >P�
MLPPF?IB�	SP�MOL@BPPBA�LO�M>@H>DBA�CLLAP�QE>Q�J>V�PQFII�•Q�>�PMB@F•@�
0>IBL�LO�SBD>K�AFBQ�MI>K
�� ��

7EBK� J>HFKD� OB@LJJBKA>QFLKP
� FQ� FP� FJMLOQ>KQ� QL� @LKPFABO�
FKAFSFAR>IPu�KBBAP
�PL@FL@RIQRO>I
�>KA�PL@FLB@LKLJF@�C>@QLOP��0IB>PB�
PBB�@E>MQBO����CLO�JLOB�FKCLOJ>QFLK�LK�ELT�QL�FK@LOMLO>QB�QEBPB�
@LKPFABO>QFLKP�FKQL�M>QFBKQ�OB@LJJBKA>QFLKP
�TEF@E�TFII�PRMMLOQ�
>AEBOBK@B�>KA�ILKD�QBOJ�>ALMQFLK�PR@@BPP����

„K� @LK@IRPFLK
� FQ� FP� FJMLOQ>KQ� QL� @LKQFKRB� OBPB>O@EFKD� AFBQ>OV�
M>QQBOKP� >KA� EB>IQE� TEFIB� HBBMFKD� >K� LMBK� JFKA� QL� KBT� FAB>P�
>?LRQ� B>QFKD�� „QuP� FJMLOQ>KQ� QL� OB>IFWB� QE>Q� QEBPB� AFBQP� >OB� PQFII� FK�
AFOB�KBBA�LC�OBPB>O@E�LC�ILKD�QBOJ�BƒB@QP�>KA�OBPMLKPBP�QL�B>@E�
PMB@F•@�MLMRI>O�AFBQ�QE>Q�PROC>@BP�QEOLRDE�PL@F>I�JBAF>��4L�FABKQFCV�

��� )/0& 7„,3/.



QEB�JLPQ�>@@RO>QB�JBQELAP�LC�>PPBPPFKD�FKAFSFAR>I�AFBQ>OV�M>QQBOKP�
>P� TBII� >P� QEBFO� LRQ@LJBP
� PELOQ�� >KA� ILKD�QBOJ� OBPB>O@E� FP�
KB@BPP>OV��"AAFQFLK>IIV
�FQ�FP�FJMLOQ>KQ�QL�BKPROB�QE>Q�AFBQ>OV�>ASF@B�
LO� CLLA� MOBP@OFMQFLKP� >OB� MO>@QF@>I� >KA� MBOPLK>IFWBA
� QL� ?B� >� HBV�
M>OQ�LC�M>QFBKQPu�PR@@BPP��

+BV�4>HB>T>VP�

x� %FBQ�FP�>�MOFJ>OV�OFPH�C>@QLO�CLO�@EOLKF@�AFPB>PB
�>KA�AFBQ�

PBKPFQFSB�AFPB>PB�FP�>�J>GLO�@LKQOF?RQLO�QL�DIL?>I�EB>IQE�

@>OB�@LPQP��

x� 4EB�3"%�AFBQ�FP�JLPQIV�MOL@BPPBA�CLLAP
�TFQE�LKIV�����LC�

@>ILOFBP�@LKPRJBA�LOFDFK>QFKD�COLJ�MI>KQP��

x� 4EBOB�>OB�J>KV�MLMRI>O�AFBQP�QE>Q�>FJ�QL�MOBSBKQ�

@EOLKF@�AFPB>PB�LRQ@LJBP��>II�AFBQP�E>SB�MOLP�>KA�@LKP��

x� 4EB�JLPQ�PR@@BPPCRI�AFBQ�MI>KP�>OB�MO>@QF@>I�>KA�

MBOPLK>IFWBA�QL�QEB�M>QFBKQuP�KBBAP
�@RIQROB
�>KA�

PL@FLB@LKLJF@�C>@QLOP��

x� /SBO>II
�CL@RPFKD�LK�QEB�PFJFI>OFQFBP�?BQTBBK�AFBQ�MI>KP�

	B�D�
�FK@OB>PFKD�@LKPRJMQFLK�LC�CORFQP�>KA�SBDBQ>?IBP
�KRQP
�

PBBAP
�IB>K�JB>QP
�EBIMP�M>QFBKQP�CL@RP�LK�@OB>QFKD�>�

EB>IQEV�AFBQ>OV�M>QQBOK�CLO�IFCB�>KA�CL@RP�IBPP�LK�>AEBOBK@B�

QL�>KV���AFBQ��

2&'&2&.$&3�

��� 7LOIA�)B>IQE�/OD>KFW>QFLK��7)/�OBSB>IP�IB>AFKD�@>RPBP�
LC�AB>QE�>KA�AFP>?FIFQV�TLOIATFAB�������������%B@BJ?BO�
�
�������"@@BPPBA�/@QL?BO���
������� EQQMP���TTT�TEL�FKQ�
KBTP�FQBJ������������TEL�OBSB>IP�IB>AFKD�@>RPBP�LC�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���

https://www.who.int/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019
https://www.who.int/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019


AB>QE�>KA�AFP>?FIFQV�TLOIATFAB������������

��� "CPEFK�"
�3RO�0*
�'>V�+"
�BQ�>I��)B>IQE�BƒB@QP�LC�AFBQ>OV�
OFPHP�FK�����@LRKQOFBP
�����r������>�PVPQBJ>QF@�>K>IVPFP�
CLO�QEB�(IL?>I�#ROABK�LC�%FPB>PB�3QRAV�������%4A68G��
��������	�����
�����r������ ALF���������
3���������	��
��������

��� -LHA>A�")
�#>IIBPQOLP�+
�&@EHL�-
�BQ�>I���53�#ROABK�LC�
%FPB>PB�$LII>?LO>QLOP��4EB�PQ>QB�LC�53�EB>IQE
������������
?ROABK�LC�AFPB>PBP
�FKGROFBP
�>KA�OFPH�C>@QLOP�>JLKD�53�
PQ>QBP��#�&� ����������	��
�����r������ ALF���������
G>J>�����������

��� $OLTIBV�*
�#>II�,
�)FAAFKH�(*��.RQOFQFLK�FK�JBAF@>I�
BAR@>QFLK��>�PVPQBJ>QF@�OBSFBT��%4A68G�)?4A8G�"84?G;�������
3BM��	�
�B���rB����� ALF���������3���������	��
��������

��� "A>JP�+-
�+LEIJBFBO�-
�:BFPBI�3)��.RQOFQFLK�BAR@>QFLK�FK�
53�JBAF@>I�P@ELLIP��I>QBPQ�RMA>QB�LC�>�K>QFLK>I�PROSBV��
�647�&87 �������3BM���	�
�����r������ ALF���������
"$-��?���B����B>?��?�

��� -F@E>�2
�0Bi>ISL�*,
�$RAEB>�'
�„J>JRO>�'
�2BEJ�$%
�
-LW>ƒ>OF>K�%��"PPL@F>QFLK�?BQTBBK�AFBQ>OV�C>@QLOP�>KA�
JLOQ>IFQV�COLJ�EB>OQ�AFPB>PB
�PQOLHB
�>KA�QVMB���AF>?BQBP�
FK�QEB�5KFQBA�3Q>QBP��#�&� ����������	�
����r�����
ALF���������G>J>�����������

��� 'FLIBQ�4
�3OLRO�#
�3BIIBJ�,
�BQ�>I��$LKPRJMQFLK�LC�RIQO>�
MOL@BPPBA�CLLAP�>KA�@>K@BO�OFPH��OBPRIQP�COLJ�.RQOF.BQ�
3>KQf�MOLPMB@QFSB�@LELOQ���&# �����������H�����
ALF���������?JG�H����

��� $IBJBKQB�3RcOBW�6*
�#BIQOcK�6BI>P@L�"„
�2BALKAL�'IjOBW�,
�
->OQhK�2LAOhDRBW�"
�4LOKBOL�"DRFIBO>�*'��(IL?>I�FJM>@QP�LC�
7BPQBOK�AFBQ�>KA�FQP�BƒB@QP�LK�JBQ>?LIFPJ�>KA�EB>IQE��>�
K>OO>QFSB�OBSFBT��'HGE<8AGF���������	��
������� ALF���������
KR���������

��� )/0& 7„,3/.

https://www.who.int/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019
https://doi.org/10.1016/s0140-6736(19)30041-8
https://doi.org/10.1016/s0140-6736(19)30041-8
https://doi.org/10.1001/jama.2018.0158
https://doi.org/10.1001/jama.2018.0158
https://doi.org/10.1016/S2542-5196(19)30171-8
https://doi.org/10.1097/ACM.0b013e3181eab71b
https://doi.org/10.1097/ACM.0b013e3181eab71b
https://doi.org/10.1001/jama.2017.0947
https://doi.org/10.1136/bmj.k322
https://doi.org/10.3390/nu15122749
https://doi.org/10.3390/nu15122749


��� „KDBIP�*3
�-FPO>�2
�3QBT>OQ�*
�,R@HB�7LIA�#
�3E>TIBV�
#OWLPH>�3��4EB�BƒB@Q�LC�>AEBOBK@B�QL�AFBQ>OV�QO>@HFKD�LK�
TBFDEQ�ILPP��RPFKD�),-�QL�JLABI�TBFDEQ�ILPP�LSBO�QFJB��#�
�<458G8F�+8F��������������������� ALF��������������
��������

���� "VH>K�.'��2BA�JB>Q�>KA�@LILOB@Q>I�@>K@BO��(A6B?�+8I��
������	�
������ ALF���������LK@LI��������� �;0%'�
ALTKIL>A<�

���� „N?>I�-0��4O>KP�C>QQV�>@FAP�r�>�OFPH�C>@QLO�CLO�
@>OAFLS>P@RI>O�AFPB>PB��)4>�#�&87�,6<���������	�
����r�����
ALF����������MGJP����������

���� #RBKL�.#
�6FBO>�AB�-BIL�„3
�EQQMP���ALF�LOD���������
LK@LI���������,FJ>�AB�/IFSBOF>�3
�A>�2L@E>�"Q>FAB�4��
6BOV�ILT�@>O?LEVAO>QB�HBQLDBKF@�AFBQ�S��ILT�C>Q�AFBQ�CLO�
ILKD�QBOJ�TBFDEQ�ILPP��>�JBQ>�>K>IVPFP�LC�O>KALJFPBA�
@LKQOLIIBA�QOF>IP����#� 'HGE����������	�
�����r������
ALF���������3�����������������

���� )>II�+%
�#BJFP�4
�#OV@EQ>�2
�BQ�>I��$>ILOFB�CLO�@>ILOFB
�
AFBQ>OV�C>Q�OBPQOF@QFLK�OBPRIQP�FK�JLOB�?LAV�C>Q�ILPP�QE>K�
@>O?LEVAO>QB�OBPQOF@QFLK�FK�MBLMIB�TFQE�L?BPFQV���8??
&8G45���������	�
����r����� ALF���������
G�@JBQ�������������

���� (F?PLK�""
� 3BFJLK�26
�,BB�$-9 
�BQ�>I��%L�HBQLDBKF@�AFBQP�
OB>IIV�PRMMOBPP�>MMBQFQB �"�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�
>K>IVPFP��(58F�+8I ���������	�
���r���� ALF���������
L?O�������

���� 3>PILT�,2� +FJ�3
�%>R?BKJFBO�**
�BQ�>I��"�O>KALJFWBA�MFILQ�
QOF>I�LC�>�JLABO>QB�@>O?LEVAO>QB�AFBQ�@LJM>OBA�QL�>�SBOV�
ILT�@>O?LEVAO>QB�AFBQ�FK�LSBOTBFDEQ�LO�L?BPB�FKAFSFAR>IP�
TFQE�QVMB���AF>?BQBP�JBIIFQRP�LO�MOBAF>?BQBP��)%B,�(A8 ��
�������	�
�B��������� ALF���������GLROK>I�MLKB���������

���� 3>KQLP�',
�&PQBSBP�33
�A>�$LPQ>�0BOBFO>�"
�9>K@V�73�*O
�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���

https://doi.org/10.1155/2017/6951495
https://doi.org/10.1155/2017/6951495
https://doi.org/10.4081/oncol.2015.288
https://doi.org/10.12669/pjms.301.4525
https://doi.org/10.1017/s0007114513000548
https://doi.org/10.1016/j.cmet.2015.07.021
https://doi.org/10.1016/j.cmet.2015.07.021
https://doi.org/10.1111/obr.12230
https://doi.org/10.1111/obr.12230
https://doi.org/10.1371/journal.pone.0091027


.RKBP�*0,��3VPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP�LC�@IFKF@>I�
QOF>IP�LC�QEB�BƒB@QP�LC�ILT�@>O?LEVAO>QB�AFBQP�LK�
@>OAFLS>P@RI>O�OFPH�C>@QLOP��(58F �+8I ��
�������	��
�����r������ ALF���������
G���������8������������U�

���� .LQL
�)�
�(LQL�"
�4PRGFJLQL�4
�.LA>�-��,LT�@>O?LEVAO>QB�
AFBQP�>KA�>II�@>RPB�JLOQ>IFQV��>�PVPQBJ>QF@�OBSFBT�>KA�
JBQ>�>K>IVPFP�LC�L?PBOS>QFLK>I�PQRAFBP��)%B,�(A8 ��
������	�
�B������� ALF���������GLROK>I�MLKB���������

���� +LPPLƒ�&)
�:RMB@�+>KF>�#
�2EL�*-��+BQLDBKF@�AFBQP��>K�
RMA>QB�CLO�@EFIA�KBROLILDFPQP��#��;<?7�'8HEB?��
�������	��
����r����� ALF��������������������������

���� )RPP>FK�4"
�->QEBT�4$
�%>PEQF�""
�"PC>O�3
�"I�:>FA�.
�
%>PEQF�)-��&ƒB@Q�LC�ILT�@>ILOFB�SBOPRP�ILT�@>O?LEVAO>QB�
HBQLDBKF@�AFBQ�FK�QVMB���AF>?BQBP��'HGE<G<BA��
�������	��
�����r������ ALF��������� G�KRQ�������������

���� -@%LK>IA�4*7
�$BOSBKH>�-$��,BPPLKP�IB>OKBA�COLJ�
OB@BKQ�@IFKF@>I�QOF>IP�LC�HBQLDBKF@�AFBQ�QEBO>MFBP�FK�>ARIQP��
�HEE�(C<A��?<A�'HGE�&8G45��4E8���������	�
����r�����
ALF���������-$/������������������

���� ->PE>O>KF�5
�3EBO@E>K�0
�3@EILBQQBO�-
�BQ�>I��-BQ>?LIF@�
>KA�MEVPFLILDF@�BƒB@QP�COLJ�@LKPRJFKD�>�ERKQBO�
D>QEBOBO�	0>IBLIFQEF@
�QVMB�AFBQ�FK�QVMB���AF>?BQBP���HE�#��?<A�
'HGE���������	�
����r����� ALF���������BG@K���������

���� ->KEBFJBO�&7
�S>K�:RROBK�7*
�'BALOLTF@W�:
�0FGI�)��
0>IBLIFQEF@�KRQOFQFLK�CLO�JBQ>?LIF@�PVKAOLJB��PVPQBJ>QF@�
OBSFBT�>KA�JBQ>�>K>IVPFP���@�#��?<A�'HGE��
��������	�
����r����� ALF���������>G@K������������

���� %FKR�-
�"??>QB�2
�(BKPFKF�('
�$>PFKF�"
�3L•�'��6BDBQ>OF>K
�
SBD>K�AFBQP�>KA�JRIQFMIB�EB>IQE�LRQ@LJBP��>�PVPQBJ>QF@�
OBSFBT�TFQE�JBQ>�>K>IVPFP�LC�L?PBOS>QFLK>I�PQRAFBP���E<G�
+8I� BB7�,6<�'HGE���������	��
�����r������ ALF���������

��� )/0& 7„,3/.

https://doi.org/10.1111/j.1467-789x.2012.01021.x
https://doi.org/10.1111/j.1467-789x.2012.01021.x
https://doi.org/10.1371/journal.pone.0055030
https://doi.org/10.1177/0883073809337162
https://doi.org/10.1016/j.nut.2012.01.016
https://doi.org/10.1097/MCO.0000000000000596
https://doi.org/10.1038/ejcn.2015.39
https://doi.org/10.3945/ajcn.115.113613
https://doi.org/10.1080/10408398.2016.1138447


����������������������

���� 9LHLV>J>�9
�.FPEFJRO>�+
�#>OK>OA�.%
�BQ�>I��6BDBQ>OF>K�
AFBQP�>KA�?ILLA�MOBPPROB��>�JBQ>�>K>IVPFP��#�&��_AG8EA�
&87 ����������	�
����r����� ALF���������
G>J>FKQBOKJBA������������

���� #>OK>OA�.%
�$LEBK�*
�*BKHFKP�%*"
�BQ�>I��"�ILT�C>Q�SBD>K�
AFBQ�>KA�>�@LKSBKQFLK>I�AF>?BQBP�AFBQ�FK�QEB�QOB>QJBKQ�LC�
QVMB���AF>?BQBP��>�O>KALJFWBA
�@LKQOLIIBA
����TH�@IFKF@>I�
QOF>I���@�#��?<A�'HGE���������	�
�����3r����3�� ALF���������
>G@K�����������)�

���� 4>KQ>J>KDL�#>OQIBV�9
�*>@BIAL�3FBDI�+
�'>K�*
�'O>PBO�(��
6BDBQ>OF>K�AFBQP�>KA�QEB�FK@FABK@B�LC�@>K@BO�FK�>�ILT�OFPH�
MLMRI>QFLK���4A68E��C<78@<B?��<B@4E>8EF�)E8I��
�������	�
����r����� ALF�������������������&0„���������

���� /OKFPE�%
�3@EBOTFQW�,7
�#FIIFKDP�*)
�BQ�>I��„KQBKPFSB�IFCBPQVIB�
@E>KDBP�CLO�OBSBOP>I�LC�@LOLK>OV�EB>OQ�AFPB>PB��#�&� ��
��������	��
������������ ALF���������G>J>������������ ��
&OO>QRJ�FK��#�&� ����������	��
�������

���� 3>ODPV>K�"
�%R?>PF�)#��-FIH�@LKPRJMQFLK�>KA�MOLPQ>QB�
@>K@BO��>�PVPQBJ>QF@�OBSFBT��0BE?7�#�&8AF�"84?G;��
�������	�
���������� ALF���������TGJE��������

���� ,>KAOV�-*
 7>OA�$0
 $RK>K>K�+-
�BQ�>I��$>OAFLJBQ>?LIF@�
BƒB@QP�LC�LJKFSLOLRP�SP�SBD>K�AFBQP�FK�FABKQF@>I�QTFKP� >�
O>KALJFWBA�@IFKF@>I�QOF>I� #�&�� '8GJ�
(C8A� ������	��
�B��������� ALF���������
G>J>KBQTLOHLMBK������������

���� 3FBOSL�-
�,>O>�*
�$ELTAEROV�3
�"PELO�"
�/DDFLKF�$
�
->QEBOP�*$��&ƒB@QP�LC�QEB�%FBQ>OV�"MMOL>@EBP�QL�3QLM�
)VMBOQBKPFLK�	%"3)
�AFBQ�LK�@>OAFLS>P@RI>O�OFPH�C>@QLOP��>�
PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP���E�#�'HGE��
��������	�
��r���� ALF���������3�����������������

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���

https://doi.org/10.1080/10408398.2016.1138447
https://doi.org/10.1001/jamainternmed.2013.14547
https://doi.org/10.1001/jamainternmed.2013.14547
https://doi.org/10.3945/ajcn.2009.26736h
https://doi.org/10.3945/ajcn.2009.26736h
https://doi.org/10.1158/1055-9965.epi-12-1060
https://doi.org/10.1001/jama.280.23.2001
https://doi.org/10.5534/wjmh.200051
https://doi.org/10.1001/jamanetworkopen.2023.44457
https://doi.org/10.1001/jamanetworkopen.2023.44457
https://doi.org/10.1017/s0007114514003341


���� 'RKD�44
�$EFRSB�3&
�-@$RIILRDE�-,
�2BUOLAB�+-
�
,LDOLP@FKL�(
�)R�'#��"AEBOBK@B�QL�>�%"3)�PQVIB�AFBQ�>KA�
OFPH�LC�@LOLK>OV�EB>OQ�AFPB>PB�>KA�PQOLHB�FK�TLJBK���E6;�
_AG8EA�&87����������	�
����r����� ALF���������
>O@EFKQB�����������

���� "W>A?>HEQ�,
�2>PEFAF�0LRO�'>OA�.
�+>OFJF�-
�BQ�>I��&ƒB@QP�
LC�QEB�%FBQ>OV�"MMOL>@EBP�QL�3QLM�)VMBOQBKPFLK�	%"3)
�
B>QFKD�MI>K�LK�@>OAFLS>P@RI>O�OFPHP�>JLKD�QVMB���AF>?BQF@�
M>QFBKQP��>�O>KALJFWBA�@OLPPLSBO�@IFKF@>I�QOF>I���<458G8F�
�4E8���������	�
�B��rB���� ALF���������A@��������

���� 3>@HP�'-
�3SBQHBV�,0
�6LIIJBO�7-
�BQ�>I��&ƒB@QP�LK�?ILLA�
MOBPPROB�LC�OBAR@BA�AFBQ>OV�PLAFRJ�>KA�QEB�%FBQ>OV�
"MMOL>@EBP�QL�3QLM�)VMBOQBKPFLK�	%"3)
�AFBQ��'��A:?�#�
&87 ����������	�
��r���� ALF���������
.&*-����������������

���� ->OQhKBW�(LKWcIBW�-"
�(B>�"
�2RFW�$>KBI>�-��4EB�
-BAFQBOO>KB>K�AFBQ�>KA�@>OAFLS>P@RI>O�EB>IQE��>�@OFQF@>I�
OBSFBT���<E6�+8F����������	�
�����r����� ALF���������
$„2$2&3")"������������

���� 3>I>P�3>IS>Aj�*
�#RIIj�-
�&PQOR@E�2
�BQ�>I��0OBSBKQFLK�LC�
AF>?BQBP�TFQE�-BAFQBOO>KB>K�AFBQP��>�PR?DOLRM�>K>IVPFP�LC�
>�O>KALJFWBA�QOF>I���AA�_AG8EA�&87����������	�
��r����
ALF���������-��������

���� ,LROFA>�„
�3LKF�-
�4ELJMPLK�$LLK�*
�BQ�>I��-BAFQBOO>KB>K�
AFBQ
�@LDKFQFSB�CRK@QFLK
�>KA�ABJBKQF>��>�PVPQBJ>QF@�
OBSFBT���C<78@<B?B:L���������	�
����r����ALF� ��������
&%&��?���B�����������

���� 3@ETFKDPE>@HI�,
�3@ETBAEBIJ�$
�(>I?BQB�$
�)LƒJ>K�(��
"AEBOBK@B�QL�-BAFQBOO>KB>K�AFBQ�>KA�OFPH�LC�@>K@BO��>K�
RMA>QBA�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP��'HGE<8AGF��
������	��
������� ALF���������KR��������

���� -LOOFP�-$
�4>KDKBV�$$
�7>KD�9
�3>@HP�'-
�#BKKBQQ�%>J�

��
 )/0& 7„,3/.

https://doi.org/10.1001/archinte.168.7.713
https://doi.org/10.1001/archinte.168.7.713
https://doi.org/10.2337/dc10-0676
https://doi.org/10.1056/nejm200101043440101
https://doi.org/10.1056/nejm200101043440101
https://doi.org/10.1161/CIRCRESAHA.118.313348
https://doi.org/10.1161/CIRCRESAHA.118.313348
https://doi.org/10.7326/m13-1725
https://doi.org/10.1097/ede.0b013e3182944410
https://doi.org/10.1097/ede.0b013e3182944410
https://doi.org/10.3390/nu9101063


"DD>OT>I�.4��-„.%�AFBQ�>PPL@F>QBA�TFQE�OBAR@BA�
FK@FABK@B�LC�"IWEBFJBOuP�AFPB>PB���?M;8<@8E��8@8AG��
�������	�
�����r������ ALF���������G�G>IW�������������

���� :EBKD�*
�)R>KD�4
�9R�9
�)R�8
�9>KD�#
�,F�%��'FPE�
@LKPRJMQFLK�>KA�$)%�JLOQ>IFQV��>K�RMA>QBA�JBQ>�
>K>IVPFP�LC�PBSBKQBBK�@LELOQ�PQRAFBP��)H5?<6�"84?G;�'HGE��
�������	�
����r����� ALF���������3�����������������

���� 3T>KPLK�%
�#IL@H�2
�-LRP>�3"��/JBD>���C>QQV�>@FAP�&0"�
>KA�%)"��EB>IQE�?BKB•QP�QEOLRDELRQ�IFCB���7I�'HGE ��
������	�
��r��� ALF���������>K������������

���� (OBBK•BIA�.��4EB�PJ>OQ�PB>CLLA�>KA�PRPQ>FK>?IB�•PE�
?RVFKD�DRFAB��*>KR>OV���
�������.>QRO>I�2BPLRO@BP�
%BCBKPB�$LRK@FI��"@@BPPBA�.LSBJ?BO��
�������
EQQMP���TTT�KOA@�LOD�PQLOFBP�PJ>OQ�PB>CLLA�?RVFKD�DRFAB�

���� 3EFS>MM>�.
�)B?BOQ�*2
�->O@LP�"
�BQ�>I��"PPL@F>QFLK�
?BQTBBK�AFBQ>OV�FK€>JJ>QLOV�FKABU�>KA�FK€>JJ>QLOV�
J>OHBOP�FK�QEB�)&,&."�PQRAV��&B?�'HGE� BB7�+8F��
�������	�
���������� ALF���������JKCO�����������

���� +FKD�%&
�7>K�1
�'BKD�*
�%R�,
�,F�+
�:ELR�9��7ELIB�DO>FK�
@LKPRJMQFLK�>KA�PVPQBJF@�FK€>JJ>QFLK��>�JBQ>�>K>IVPFP�
LC�L?PBOS>QFLK>I�PQRAFBP��'HGE�+8F���������	�
����r�����
ALF���������-%������������������

���� $>IABO�0$��/JBD>���C>QQV�>@FAP�>KA�FK€>JJ>QLOV�
MOL@BPPBP��COLJ�JLIB@RIBP�QL�J>K���<B6;8@�,B6�-E4AF��
�������	�
�����r������ ALF���������#34���������

���� 4FKPIBV�(-
�'LOPPB�*3
�#RQIBO�.+
�BQ�>I��4FJB�OBPQOF@QBA�
CBBAFKD�FK�VLRKD�JBK�MBOCLOJFKD�OBPFPQ>K@B�QO>FKFKD��>�
O>KALJFWBA�@LKQOLIIBA�QOF>I���HE�#�,CBEG�,6<��
�������	�
����r����� ALF�������������������������������

���� 3RK�-,
�9>L�7
�7>KD�89
�BQ�>I��„KQBOJFQQBKQ�C>PQFKD�>KA�
EB>IQE�LRQ@LJBP��>K�RJ?OBII>�OBSFBT�LC�PVPQBJ>QF@�

$)"04&2 �� 0/05,"2 %„&43 ".% )&",4) ���

https://doi.org/10.1016/j.jalz.2014.11.009
https://doi.org/10.1017/s1368980011002254
https://doi.org/10.3945/an.111.000893
https://www.nrdc.org/stories/smart-seafood-buying-guide
https://doi.org/10.1002/mnfr.201600707
https://doi.org/10.1097/md.0000000000012995
https://doi.org/10.1042/bst20160474
https://doi.org/10.1080/17461391.2016.1223173


OBSFBTP�>KA�JBQ>�>K>IVPBP�LC�O>KALJFPBA�@LKQOLIIBA�
QOF>IP����?<A<64?&87<6<A8������������������ ALF���������
G�B@IFKJ�������������

���� )>OOFP�,
�)>JFIQLK�3
�"W>SBAL�,#
�BQ�>I��„KQBOJFQQBKQ�
C>PQFKD�FKQBOSBKQFLKP�CLO�QOB>QJBKQ�LC�LSBOTBFDEQ�>KA�
L?BPFQV�FK�>ARIQP��>�PVPQBJ>QF@�OBSFBT�>KA�JBQ>�>K>IVPFP��
#�_��4G454F8�,LFG8@�+8I�_@C?8@8AG�+8C��
�������	�
����r����� ALF����������*#„32„2�������������

���� "KQLKF�2
�*LEKPQLK�+,
�$LIIFKP�",
�2L?BOQPLK�-%��&ƒB@QP�LC�
FKQBOJFQQBKQ�C>PQFKD�LK�DIR@LPB�>KA�IFMFA�JBQ>?LIFPJ��)EB6�
'HGE�,B6���������	�
����r����� ALF���������
3�����������������

���� ->QQPLK�-0
�,LKDL�6%
�)>OSFB�-��„JM>@Q�LC�FKQBOJFQQBKQ�
C>PQFKD�LK�EB>IQE�>KA�AFPB>PB�MOL@BPPBP���:8<A:�+8F�+8I ��
����������r���� ALF���������G�>OO�������������

���� ,LKDL�6%
�->QQPLK�-0��'>PQFKD��JLIB@RI>O�JB@E>KFPJP�
>KA�@IFKF@>I�>MMIF@>QFLKP���8??�&8G45���������	�
����r�����
ALF���������G�@JBQ�������������

���� 0>QQBOPLK�2&
�,>RDEIFK�("
�3B>OP�%%
�BQ�>I��„KQBOJFQQBKQ�
C>PQFKD�>KA�ERJ>K�JBQ>?LIF@�EB>IQE��#��647 �'HGE��<8G��
��������	�
�����r������ ALF���������G�G>KA�������������

���� 53�%BM>OQJBKQ�LC�"DOF@RIQROB
�53�%BM>OQJBKQ�LC�)B>IQE�
>KA�)RJ>K�3BOSF@BP���<8G4EL�!H<78?<A8F�9BE��@8E<64AF	�
�
�

�
�� ���QE�BA��%B@BJ?BO�������"@@BPPBA�%B@BJ?BO�
��
������� EQQMP���TTT�AFBQ>OVDRFABIFKBP�DLS�PFQBP�ABC>RIQ�
•IBP���������
%FBQ>OV=(RFABIFKBP=CLO="JBOF@>KP=����������MAC�

���� #BKPLK�(
�)>VBP�*��"K�RMA>QB�LK�QEB�-BAFQBOO>KB>K
�
SBDBQ>OF>K
�>KA�%"3)�B>QFKD�M>QQBOKP�FK�MBLMIB�TFQE�QVMB�
��AF>?BQBP���<458G8F�,C86GE���������	�
����r�����
ALF���������AP��������

��� )/0& 7„,3/.

https://doi.org/10.1016/j.eclinm.2024.102519
https://doi.org/10.1016/j.eclinm.2024.102519
https://doi.org/10.11124/jbisrir-2016-003248
https://doi.org/10.1017/S0029665116002986
https://doi.org/10.1017/S0029665116002986
https://doi.org/10.1016/j.arr.2016.10.005
https://doi.org/10.1016/j.cmet.2013.12.008
https://doi.org/10.1016/j.jand.2015.02.018
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
https://doi.org/10.2337/ds19-0073


Chapter 9: Anatomy of a Food 
Demonstration 

�L� #8AA<98E� )4E?<A	�&)"�� ,G4IEBH?4� '�� �AGBABCBH?BF	�&,	� +�'�� �<@88�
'BI4>	�GE4<A87�6;89���BAFG4A68����8??	�&���

„.42/%5$4„/.�

$RIFK>OV�JBAF@FKB�>FJP�QL�DFSB�>RAFBK@BP�QEB�KB@BPP>OV�HKLTIBADB�
>KA� PHFIIP� QL� >ALMQ� >KA� PRPQ>FK� >� KRQOFQFLRP� B>QFKD� M>QQBOK� QE>Q�
MOLJLQBP� DLLA� EB>IQE�� "�3<<1� 12:<;@A?.A6<; � @>K� ?B� >� EBIMCRI�
QLLI� TEBK� FJMIBJBKQFKD� @RIFK>OV� JBAF@FKB� BAR@>QFLK� FK� J>KV�
PBQQFKDP
�FK@IRAFKD�FK�QEB�@LJJRKFQV��#V�MOBM>OFKD�>�OB@FMB�BFQEBO�FK�
MBOPLK�LO�SFOQR>IIV
�BAR@>QLOP�@>K�MOLSFAB�ABQ>FIP�>?LRQ�QEB�@RIFK>OV�
QB@EKFNRBP
� FKDOBAFBKQP
� >KA� HFQ@EBK� QLLIP� KBBABA� QL� OBMIF@>QB�
OB@FMBP�>Q�ELJB�� 'LO�EB>IQE� MOLCBPPFLK>IP� TEL�>ASFPB� M>QFBKQP
� FQ�
FP�S>IR>?IB�QL�M>OQF@FM>QB�FK�LO�BSBK�ELPQ�CLLA�ABJLKPQO>QFLKP�QL�
?BQQBO� RKABOPQ>KA� TE>Q� FP� OBNRFOBA� LC� QEBFO� M>QFBKQP� QL� CLIILT�
QEOLRDE�TFQE�QEBFO�OB@LJJBKA>QFLKP��

"K�BKD>DFKD�CLLA�ABJLKPQO>QFLK�@>K�Q>HB�LK�>�S>OFBQV�LC�CLOJ>QP�
>KA� FK@LOMLO>QB� J>KV� AFƒBOBKQ� QLMF@P
� PR@E� >P� KRQOFQFLK�
FKCLOJ>QFLK
� JFKACRIKBPP
� LO� @RIQRO>I� PQLOFBP
� ABMBKAFKD� LK� QEB�
KBBAP� >KA� FKQBOBPQP� LC� QEB� >RAFBK@B�� 'LLA� ABJLKPQO>QFLKP� @>K�
BƒB@QFSBIV�@LKKB@Q�TFQE�>K�>RAFBK@B�FK�>�CRK�>KA�FKQBO>@QFSB�T>V�
>KA� MOLSFAB� >K� LMMLOQRKFQV� QL� AFP@RPP� ELT� QL� Q>FILO� CLLAP� >KA�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

���



OB@FMBP� CLO� MLMRI>QFLKP� TFQE� AFBQ�OBI>QBA� @LKAFQFLKP� TFQELRQ�
P>@OF•@FKD�€>SLO�LO�BKGLVJBKQ��

&ƒB@QFSB� CLLA� ABJLKPQO>QFLKP� JRPQ� >AEBOB� QL� IL@>I� EB>IQE�
ABM>OQJBKQ�CLLA�P>CBQV�DRFABIFKBP��ELKLO�QEB�M>OQF@FM>KQPu�@RIQROB�
>KA�QO>AFQFLKP��@LKSBV�@IB>O�JBPP>DBP�>?LRQ�KRQOFQFLK�>KA�EB>IQE��
>KA�@LKPFABO�M>OQF@FM>KQPu�@LLHFKD�PHFIIP
�>@@BPP�QL�KRQOFQFLRP�CLLA
�
?RADBQ
� >KA� EB>IQE� @E>IIBKDBP�� 4EFP� @E>MQBO� PRJJ>OFWBP� QEBPB�
@LKPFABO>QFLKP� >KA� EBIMP� OB>ABOP� QEFKH� QEOLRDE� ELT� QEBV� JFDEQ�
ABSBILM�>�PR@@BPPCRI�CLLA�ABJLKPQO>QFLK��

'//%� %&-/.342"4„/.3�

4EFP� @E>MQBO� AFP@RPPBP� BPPBKQF>I� @LKPFABO>QFLKP� CLO� CLLA�
ABJLKPQO>QFLKP
� FK@IRAFKD� CLLA� P>CBQV
� RKABOPQ>KAFKD� VLRO�
>RAFBK@B
�>KA�MI>KKFKD�CLO�FK�MBOPLK�>KA�SFOQR>I�JBBQFKDP��4EBOB�
>OB�J>KV�QVMBP�LC�CLLA�ABJLKPQO>QFLKP��4EOBB�QVMBP�>OB�AFP@RPPBA�
FK�4>?IB����
�FK@IRAFKD�QEBFO�RKFNRB�>AS>KQ>DBP��

)./92��	� 	�)5?22 �)F=2@�<3��<<1��2:<;@A?.A6<;@�

��� )/0& 7„,3/.



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

"�Q>PQFKD�LC�>�

PFKDIB�CLLA�FQBJ�

„KQOLAR@B�KBT�

CLLAP�QL�

>RAFBK@BP�>KA�

E>SB�

@LKSBOP>QFLKP�

>?LRQ�

PB>PLK>IFQV��

'LO�BU>JMIB
�

P>JMIB�PIF@BP�

LC�>�IL@>IIV�

DOLTK�>MMIB�

@>K�?B�LƒBOBA�

>Q�>�C>OJBOP�

J>OHBQ��

„KQOLAR@B�

@LK@BMQP�PR@E�

>P�JFKACRI�

B>QFKD��'LO�

BU>JMIB
�

JFKACRI�B>QFKD�

4EB�

ABJLKPQO>QFLK�

PBQRM
�

?OB>HALTK
�

FKDOBAFBKQP
�

>KA�QFJB�

OBNRFOBA�TFII�

IFHBIV�?B�

JFKFJ>I��4EFP�FP�

>�DLLA�

ABJLKPQO>QFLK�

CLO�PELOQ�

MBOFLAP�LC�QFJB�

LO�IL@>QFLKP�

TFQE�IFJFQBA�

RQFIFQFBP�>KA�

OBPLRO@BP�

>S>FI>?IB��

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

NRBPQFLKP�J>V�

FK@IRAB��

x� 7E>Q�

ALBP�

QEB�

CLLA�

FQBJ�

ILLH�

IFHB �

x� 7E>Q�

ALBP�

QEB�

CLLA�

FQBJ�

PJBII�

IFHB �

x� 7E>Q�

ALBP�

QEB�

��� )/0& 7„,3/.



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

CLLA�

FQBJ�

Q>PQB�

IFHB �

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

"�Q>PQFKD�LC�

J>KV�AFƒBOBKQ�

S>OFBQFBP�LC�>�

PFKDIB�CLLA�FQBJ�

&AR@>QB�>?LRQ�

PR?PQFQRQFLKP�

CLO�OB@FMBP�

>KA�ELT�>�

PFKDIB�

FKDOBAFBKQ�

J>V�LO�J>V�

KLQ�@E>KDB�

QEB�€>SLO�LC�>�

AFPE�	B�D�
�

RPFKD�AFƒBOBKQ�

HFKAP�LC�?B>KP�

CLO�>�PLRM�>KA�

MOLSFAFKD�

P>JMIBP�LC�

B>@E�PLRM
��

%BJLKPQO>Q

B�ELT�

JLAF•@>QFLKP�

QL�CLLAP�J>V�

LO�J>V�KLQ�

��� )/0& 7„,3/.



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

>ƒB@Q�QEB�

Q>PQB�	B�D�
�

MOLSFAFKD�

P>JMIBP�LC�

JB>Q�TFQE�

AFƒBOBKQ�

>JLRKQP�LC�C>Q�

@LKQBKQ�QL�

BUMBOFBK@B�

QEB�QBUQROB
�

SFPR>I�>MMB>I
�

LO�Q>PQB�

AFƒBOBK@BP
��

4B>@E�

@EFIAOBK�

SL@>?RI>OV�

TEBK�

BK@LRKQBOFKD�

CLLAP�QE>Q�>OB�

QEB�P>JB�>KA�

AFƒBOBKQ��'LO�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

BU>JMIB
�E>SB�

>�Q>PQFKD�LC�

S>OFLRP�>MMIBP�

QL�AFP@RPP�QEB�

AFƒBOBK@BP�FK�

@LILO
�QBUQROB
�

>KA�Q>PQB��

„KQOLAR@B�

S>OFBQFBP�LC�

CLLAP�QE>Q�

J>V�?B�

RKRPR>I�TEFIB�

E>SFKD�CLLAP�

QE>Q�>OB�JLOB�

OB@LDKFW>?IB�

MOBPBKQ��'LO�

BU>JMIB
�>�

Q>PQFKD�LC�

S>OFLRP�@FQORP
�

FK@IRAFKD�

K>SBI�LO>KDBP�

��
 )/0& 7„,3/.



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

>KA�MLJBILP��

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

%BJLKPQO>QFKD�

>�TELIB�AFPE�LO�

OB@FMB�

„KQOLAR@B�>�

TFAB�S>OFBQV�LC�

@RIFK>OV�

QB@EKFNRBP
�

COLJ�?>PF@�QL�

>AS>K@BA��

&AR@>QB�LK�

OB>AFKD�>�

OB@FMB��

RKABOPQ>KAFKD�

ELT�QL�JLAFCV�

FQ��>KA�RPFKD�

PR?PQFQRQFLKP�

?>PBA�LK�

PBOSFKDP�

KBBABA
�

AFBQ>OV�KBBAP
�

LO�>S>FI>?FIFQV�

LC�MOLAR@QP��

4EFP�FP�>K�

LMMLOQRKFQV�QL�

4ELRDE�QEFP�FP�

QEB�JLPQ�

@LJMIBU�CLLA�

ABJLKPQO>QFLK
�

FQ�ALBP�KLQ�

KBBA�QL�?B�

@LJMIF@>QBA�QL�

?B�BƒB@QFSB��

4EB�

ABJLKPQO>QFLK�

@>K�?B�PFJMIB�

>KA�PQFII�

>@EFBSB�J>KV�

QB>@EFKD�

L?GB@QFSBP��

��� )/0& 7„,3/.



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

AFP@RPP�RPFKD�

OB@FMBP�>P�>�

QBJMI>QB�PL�

QE>Q�

FKDOBAFBKQP�

@>K�?B�B>PFIV�

PR?PQFQRQBA�

>KA�QEB�OB@FMB�

@>K�?B�

JLAF•BA�

>@@LOAFKD�QL�

QEB�>RAFBK@BuP�

KBBAP�	B�D�
�

ABJLKPQO>QFKD�

>�MBPQL�OB@FMB�

QL�RKABOPQ>KA�

QEB�

CO>JBTLOH�LC�

J>HFKD�>K�

EBO?�P>R@B�

>KA�AFP@RPPFKD�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



)F=2�<3� 3<<1

12:< ;@A?.A6<;�

�;� 2Q20A6C2

D.F�A<M�

$A52?

0<;@612?.A6<;@�

>IQBOK>QFSB�

FKDOBAFBKQP�CLO�

QEB�OB@FMB�

?>PBA�LK�

PB>PLK>IFQV
��

,5F�R;09B12��<<1��2:<;@A?.A6<;@�6;��B96;.?F�"21606;2��

"P� LRQIFKBA� FK� MOBSFLRP� @E>MQBOP
� CLLA� FP� BPPBKQF>I� QL� @RIFK>OV�
JBAF@FKB��'LLA�ABJLKPQO>QFLKP�@>K�MOLSFAB�>�T>V�QL�@LKKB@Q�TFQE�
IB>OKBOP�?V�BKD>DFKD�QEBFO�PBKPBP
�FK@IRAFKD�PFDEQ
�EB>OFKD
�PJBII
�
>KA� Q>PQB�� 'LLA� ABJLKPQO>QFLKP� @>K� BƒB@QFSBIV� @LKKB@Q� TFQE� >K�
>RAFBK@B�FK�>�CRK�>KA�FKQBO>@QFSB�T>V�>KA�MOLSFAB�>K�LMMLOQRKFQV�
QL�AFP@RPP�ELT�QL�Q>FILO�CLLAP�>KA�OB@FMBP�CLO�MLMRI>QFLKP�TFQE�AFBQ�
OBI>QBA�@LKAFQFLKP�TEFIB�J>FKQ>FKFKD�€>SLO�>KA�BKGLVJBKQ��

0IB>PROB�PBBHFKD�E>P�?BBK�FABKQF•BA�>P�>�KLQ>?IB�@LKQOF?RQLO�QL�
CLLA� FKQ>HB� >KA� @>K� ?B� RPBA� QL� MOLJLQB� JLOB� KRQOFQFLRP� B>QFKD�
M>QQBOKP
�>P�L?PBOSBA�COLJ�>�?LAV�LC�OBPB>O@E�PQRAFBP��
� � )B>IQE��
>KA� MIB>PROB�OBI>QBA� JBPP>DFKD� OBI>QBA� QL� CLLA� @>K� MLPFQFSBIV�
FK€RBK@B�@IFBKQ�>KA�M>QFBKQ�MBO@BMQFLKP�>?LRQ�CLLA�QLL��
��

&33&.4„",� „. '/2-"4„/.� "#/54� '//%�
%&-/.342"4„/.3�

*;12?@A.;16;4�.;1��<99<D6;4��2.9A5��2=.?A:2;A��B61296;2@�

4EFP�PB@QFLK�MOLSFABP�>K�LSBOSFBT�LC�EB>IQE�ABM>OQJBKQ�DRFABIFKBP�

��� )/0& 7„,3/.



CLO�CLLA�ABJLKPQO>QFLKP��"P�>�@>PB�PQRAV
�QEB�FKCLOJ>QFLK�PE>OBA�
MBOQ>FKP�QL�MR?IF@�CLLA�ABJLKPQO>QFLKP�FK�9>S>M>F�$LRKQV
�"OFWLK>
�
>P� LC� ->V� ������ „Q� FP� FJMLOQ>KQ� QL� KLQB� QE>Q� OBNRFOBJBKQP� J>V�
S>OV� ?>PBA� LK� PQ>QB� >KA� IL@>I� OBDRI>QFLKP�� #BCLOB� MOLSFAFKD� CLLA�
ABJLKPQO>QFLKP
�SBOFCV�PMB@F•@�CLLA�ABJLKPQO>QFLK�OBNRFOBJBKQP�
TFQE�VLRO�IL@>I�OBDRI>QLOV�>DBK@V��

%2?:6A�?2>B6?2:2;A@��0BOJFQP�>OB�LCQBK�OBNRFOBA�QL�@LKAR@Q�>�
CLLA�ABJLKPQO>QFLK��PBB�VLRO� IL@>I�EB>IQE�ABM>OQJBKQ�DRFABIFKBP�
CLO�PMB@F•@�FKCLOJ>QFLK��'LO�BU>JMIB
�FK�9>S>M>F�$LRKQV��

x� "�MBOJFQ�FP�OBNRFOBA�QL�@LKAR@Q�>�CLLA�ABJLKPQO>QFLK�
TEBK�QEB�>RAFBK@B�@LKPRJBP�QEB�CLLA�LO�P>JMIBP�>OB�
MOLSFABA�QL�QEB�MR?IF@��

x� 0BOJFQ�>MMIF@>QFLKP�JRPQ�?B�PR?JFQQBA�>Q�IB>PQ����A>VP�
?BCLOB�QEB�ABJLKPQO>QFLK�A>QB�>KA�JRPQ�FK@IRAB�QEB�
IL@>QFLK
�A>QB
�>KA�QFJB�LC�QEB�BSBKQ��

�<<1�=?2=.?.A6<;�.;1�5.;196;4�?2>B6?2:2;A@� �0OBM>O>QFLK�>KA�
E>KAIFKD�LC�CLLAP�>OB�BPPBKQF>I�QL�>SLFA�@OLPP�@LKQ>JFK>QFLK�>KA�
LSBO>II�CLLA�P>CBQV��'LO�BU>JMIB
�QEB�CLIILTFKD�>OB�OBNRFOBJBKQP�FK�
9>S>M>F�$LRKQV��

x� 'LLA�MOBM>O>QFLK�JRPQ�?B�ALKB�FK�>�IF@BKPBA�HFQ@EBK�LO�
LK�PFQB�TFQE�MOFLO�>MMOLS>I�COLJ�QEB�EB>IQE�ABM>OQJBKQ��

x� 'LLA�JRPQ�?B�PBOSBA�>Q�P>CB�QBJMBO>QROBP�RPFKD�MOLMBO�
PBOSFKD�RQBKPFIP��

x� 'LLA�JRPQ�?B�PQLOBA
�QO>KPMLOQBA
�>KA�AFPMI>VBA�QL�
MOBSBKQ�@LKQ>JFK>QFLK
�FK@IRAFKD�MOLQB@QFLK�COLJ�FKPB@QP�
>KA�OLABKQP��

x� %BJLKPQO>QLOP�LO�PBOSBOP�JRPQ�TB>O�>MMOLMOF>QB�
@ILQEFKD
�FK@IRAFKD�E>FOKBQP�>KA�DILSBP��

x� )>KAT>PEFKD�PQ>QFLKP�JRPQ�?B�>S>FI>?IB�?V�
ABJLKPQO>QLOP�LO�>KVLKB�E>KAIFKD�CLLA��

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



�92.;96;2@@�?2>B6?2:2;A@��$IB>KIFKBPP�LC�QEB�ABJLKPQO>QFLK�>OB>�
FP�BPPBKQF>I�QL�BKPROB�QEB�P>CBQV�LC�CLLA�P>JMIBP�� 'LO�BU>JMIB
�FK�
9>S>M>F�$LRKQV��

x� 4EB�ABJLKPQO>QFLK�>OB>�JRPQ�?B�@IB>K�>KA�COBB�COLJ�
@IRQQBO��

x� 4>?IBP�>KA�LQEBO�PROC>@BP�JRPQ�?B�TFMBA�ALTK�>KA�
P>KFQFWBA�?BCLOB�>KA�>CQBO�QEB�BSBKQ��

x� 4O>PE�>KA�LQEBO�T>PQB�JRPQ�?B�AFPMLPBA�LC�>MMOLMOF>QBIV��

#V�PB@ROFKD�QEB�KB@BPP>OV�MBOJFQP�>KA�>AEBOFKD�QL�QEB�BPQ>?IFPEBA�
DRFABIFKBP
� ABJLKPQO>QLOP� @>K�BPQ>?IFPE� >K�BKGLV>?IB� >KA� PB@ROB�
BKSFOLKJBKQ� CLO� >II� M>OQFBP� FKSLISBA�� 'LO� JLOB� FKCLOJ>QFLK
� PBB�
'LLA�$LAB����� �COLJ�QEB�53�'LLA�>KA�%ORD�"AJFKFPQO>QFLK�	'%"
��

9/52� "5%„&.$&� ".%� 4)&„2� -/4„6"4„/.3�

5KABOPQ>KAFKD� VLRO� >RAFBK@B� >KA� FQP� JLQFS>QFLKP� FP� BPPBKQF>I� CLO�
@OB>QFKD� @LJMBIIFKD� >KA� BKD>DFKD� ABJLKPQO>QFLKP�� 4EBPB� C>@QLOP�
TFII� FK€RBK@B� QEB� >RAFBK@BuP� OB@BMQFSBKBPP� >KA� IB>OKFKD�
BUMBOFBK@B
�FK@IRAFKD�@RIQRO>I�?>@HDOLRKA
�M>OQF@FM>KQ�@LLHFKD�PHFII�
IBSBI
�>KA�?RADBQ�@LKPFABO>QFLKP��

�B9AB?.9��.084?<B;1@�

7EBK� MI>KKFKD� >KA� FJMIBJBKQFKD� CLLA� ABJLKPQO>QFLKP
� VLR� @>K�
MOLJLQB�AFSBOPFQV�>KA�FK@IRPFLK�?V�OBPMB@QFKD
�ELKLOFKD
�>KA�?BFKD�
>T>OB� LC� @RIQRO>I� @LKPFABO>QFLKP
� PR@E� >P� AFBQ>OV� OBPQOF@QFLKP
�
MO>@QF@BP
�>KA�KLOJP�� .LQ�LKIV�ALBP�QEFP�CLPQBO�FK@IRPFSFQV
� FQ�>IPL�
>IILTP� CLO� ?BQQBO� >IFDKJBKQ� LC� QEB� CLLA� ABJLKPQO>QFLK� TFQE� QEB�
>RAFBK@BuP�KBBAP��

��� )/0& 7„,3/.

https://www.fda.gov/media/110822/download


 <:HE8����� <:HE8����� �0;8A�C?4AA<A:�4�9BB7�

78@BAFGE4G<BA	�6BAF<78E�LBHE�

4H7<8A68WF�6BB><A:�8DH<C@8AG�4A7�

@8G;B7F	�4I4<?45?8�<A:E87<8AGF	�

5H7:8GF	�4A7�6H?GHE4?�546>:EBHA7F��

X�9E<64	�2<@545J8	�"H@4AY�5L�

�?5E86;G� <8GM�<F�?<68AF87�HA78E�4�

)<K454L�%<68AF8��

�BAF<78E4G<BAF�9BE��H?GHE4?��46>:EBHA7F��BAF<78E4G<BAF�9BE��H?GHE4?��46>:EBHA7F�

x� �B9AB?.9�.;1�?29646<B@�
162A.?F�?2@A?60A6<;@	�
$LKPFABO�QEB�@RIQROB�
>KA�OBIFDFLK�LC�QEB�
>RAFBK@B��'LO�BU>JMIB
�
>SLFA�@LJ?FKFKD�JB>Q�
>KA�A>FOV�MOLAR@QP�LK�
��PBOSFKD�AFPE�FC�
@LLHFKD�CLO�>�8<@52?�
>RAFBK@B��'LO�>�-RPIFJ�
>RAFBK@B
�>SLFA�RPFKD�
FKDOBAFBKQP�PR@E�>P�
TFKB�LO�>I@LELI�FK�
P>R@BP�LO�J>OFK>ABP��

x� �B9AB?.9�;<?:@�.;1�
=?.0A602@	�4EFKH�>?LRQ�
PQ>MIB�FKDOBAFBKQP
�
€>SLOP
�@LLHFKD�
JBQELAP
�RQBKPFIP
�>KA�
>MMIF>K@BP�PMB@F•@�QL�
QEB�>RAFBK@BuP�@RIQROB�
>KA�TE>Q�QEBV�TFII�IFHBIV�
RPB�TEBK�MOBM>OFKD�
CLLA��"IPL
�@LKPFABO�QEB�
C>JFIV�PQOR@QROB�LC�QEB�
M>OQF@FM>KQP�>KA�ELT�
QE>Q�J>V�FK€RBK@B�ELT�>KA�TEBK�QEBV�MOBM>OB�CLLA��'LO�
BU>JMIB
�M>OQF@FM>KQP�IFSFKD�>ILKB�J>V�E>SB�SBOV�AFƒBOBKQ�
JB>IQFJB�KBBAP�QE>K�>�C>JFIV�LC���TFQE�PJ>II�@EFIAOBK��

x� �<<1�.002@@6/696AF�.;1�3.:696.?6AF	�/CQBK
�FKDOBAFBKQP�
>OB�OB>AFIV�>S>FI>?IB�FK�PLJB�OBDFLKP�LO�@LRKQOFBP�?RQ�J>V�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://pixabay.com/photos/africa-zimbabwe-human-woman-cook-2960525/
https://pixabay.com/users/adrega-1319846/
https://pixabay.com/service/license-summary/


?B�AF•@RIQ�QL�•KA�FK�LQEBOP��'LLAP�>IPL�S>OV�FK�>S>FI>?FIFQV
�
ABMBKAFKD�LK�QEB�PB>PLK��$LKPFABO�QEB�CLLAP�QEB�
>RAFBK@B�TFII�E>SB�>@@BPP�QL�>KA�?B�C>JFIF>O�TFQE�TEBK�
MI>KKFKD�QEB�ABJLKPQO>QFLK��

x� �>B6=:2;A�.;1�0<<86;4�:2A5<1@	 �$LKPFABO�QEB�
BNRFMJBKQ�>KA�@LLHFKD�JBQELAP�QEB�>RAFBK@B�TFII�E>SB�
>@@BPP�QL�>KA�?B�C>JFIF>O�TFQE�TEBK�MOBM>OFKD�CLLA��„K�
$EFK>
�CLO�BU>JMIB
�LSBKP�>OB�O>OBIV�RPBA�?RQ�TLHP�>KA�
DOFIIP�>OB�@LJJLK��

x� *@2�092.?�.;1�@6:=92�9.;4B.42	� "SLFA�QBOJP�QE>Q�JFDEQ�
?B�RKC>JFIF>O�QL�QEB�>RAFBK@B��

x� +6@B.9�.61@�.;1�D?6AA2;�6;@A?B0A6<;@	�6FPR>I�>FAP
�PR@E�
>P�MOFKQBA�OB@FMBP
�FKDOBAFBKQ�IFPQP
�>KA�TOFQQBK�
FKPQOR@QFLKP
�@>K�?OFADB�QEB�I>KDR>DB�D>M�>KA�MOLSFAB�
@IB>O�FKPQOR@QFLKP�LK�QB@EKFNRBP
�FKDOBAFBKQ�PFWBP
�>KA�
@LLHFKD�QFJBP��7EBK�MOLSFAFKD�QEBPB�OBPLRO@BP
�@LKPFABO�
QEB�>RAFBK@BuP�MOFJ>OV�I>KDR>DB�>KA�OB>AFKD�IBSBI
�>KA�
>IFDK�QBOJP�RPBA�FK�QEB�CLLA�ABJLKPQO>QFLK�TFQE�>KV�
TOFQQBK�FKPQOR@QFLKP�QL�BKPROB�FKPQOR@QFLKP�>OB�B>PV�QL�
RKABOPQ>KA��"IPL�@LKPFABO�AFƒBOFKD�>?FIFQFBP�TFQEFK�QEB�
>RAFBK@B
�>KA�BKPROB�QE>Q�TOFQQBK�AL@RJBKQP
�BPMB@F>IIV�
TEBK�PE>OBA�BIB@QOLKF@>IIV
�>OB�>@@BPPF?IB��

x� �<1F�9.;4B.42�.;1�42@AB?2@	 �'RK@QFLKP�PR@E�>P�@RQQFKD
�
PQFOOFKD
�LO�OLQ>QFLK�@>K�?B�SFPR>IIV�BUMOBPPBA�QL�BKE>K@B�
RKABOPQ>KAFKD�OBD>OAIBPP�LC�I>KDR>DB�?>OOFBOP��

x� "B9A696;4B.9�@B==<?A	�„C�MLPPF?IB
�MOLSFAB�JRIQFIFKDR>I�
PRMMLOQ�?V�E>SFKD�>K�FKQBOMOBQBO�LO�QO>KPI>QLO�>PPFPQ�TFQE�
OB>I�QFJB�QO>KPI>QFLK�LO�PR?QFQIFKD�AROFKD�>�CLLA�
ABJLKPQO>QFLK��4EFP�BKPROBP�QE>Q�M>OQF@FM>KQP�TEL�AL�KLQ�
RKABOPQ>KA�QEB�MOFJ>OV�I>KDR>DB�@>K�PQFII�CLIILT�QEB�
ABJLKPQO>QFLK�>KA�RKABOPQ>KA�FKPQOR@QFLKP��3BB�
"%"�DLSuP�>ASF@B�LK�$LJJRKF@>QFKD�&ƒB@QFSBIV�TFQE�

��� )/0& 7„,3/.

https://abilitynet.org.uk/sites/abilitynet.org.uk/files/Creating-accessible-documents-Easy-Read.pdf?utm_source=Website0&utm_medium=CreatingAccessibleDocsEasyReadPDF&utm_campaign=EasyRead
https://accessibility.arizona.edu/content
https://www.ada.gov/topics/effective-communication/


 <:HE8����� <:HE8����� � BB7�78@BAFGE4G<BAF�64A�

<AGEB7H68�4H7<8A68F�GB�7<F;8F�G;8L�

@4L�ABG�;4I8�GE<87�589BE8��X BB7	�

'44A	��HEELY�5L��7E8:4 �<F�?<68AF87�

HA78E�4�)<K454L�%<68AF8��

0BLMIB�TFQE�%FP>?FIFQFBP�CLO�JLOB�ABQ>FIBA�FKCLOJ>QFLK��

x� �;0<B?.42�>B2@A6<;@�.;1�3221/.08	 �0OLJLQB�>�
GRADJBKQ�COBB
�FK@IRPFSB
�>KA�PRMMLOQFSB�BKSFOLKJBKQ�?V�
E>SFKD�M>OQF@FM>KQP�DFSB�CBBA?>@H�LK�QEBFO�RKABOPQ>KAFKD�
LC�QEB�FKDOBAFBKQP
�@LLHFKD�QB@EKFNRBP
�>KA�QEB�
ABJLKPQO>QFLK�LSBO>II��4EFP�TFII�MOLSFAB�>K�LMMLOQRKFQV�QL�
AFP@RPP�?>OOFBOP�>KA�MLQBKQF>I�I>KDR>DB�OBI>QBA�
@E>IIBKDBP��

x� �1.=A�A<�=.?A606=.;A@J�;221@	�5PB�QEB�>RAFBK@BuP�@RBP�
>KA�CBBA?>@H�QL�>AGRPQ�QEB�QB>@EFKD�PQVIB�>KA�@LLHFKD�PHFII�
IBSBI�>@@LOAFKDIV
�>KA�MOLSFAB�>AAFQFLK>I�BUMI>K>QFLKP�>P�
KBBABA��

2BJBJ?BO� QE>Q� QO>AFQFLK>I
�
@RIQRO>I
� >KA� BQEKF@� CLLAP� @>K�
?B� KRQOFQFLRP� TFQELRQ�
52.9A563F6;4� QEBJ��
v)B>IQEFCVFKDw� >� OB@FMB� 	F�B�
�
>IQBOFKD� >� OB@FMB� QL� J>HB� FQ�
JLOB� EB>IQEV
� @>K� ?B� Q>HFKD�
LRQ�QEB�C>Q�PLRO@B
�PR?PQFQRQFKD�
HBV�FKDOBAFBKQP�TFQE�QELPB�QE>Q�
E>SB�JLOB�SFQ>JFKP�LO�IBPP�P>IQ
�
LO� >� S>OFBQV� LC� LQEBO� @E>KDBP�
QE>Q� >IQBO� QEB� BPPBKQF>I�
@E>O>@QBO� LC� QEB� OB@FMB�� "K�
BU>JMIB�FP�@E>KDFKD�>�?O>FPBA�
DOBBKP� AFPE� QE>Q� QO>AFQFLK>IIV�
FK@IRABP� ?RIIFLK� >KA� ?LKBP� QL�
LKB� QE>Q� FK@IRABP� KL� P>IQ� LO�
JB>Q��

,BQ� QEB� >RAFBK@B� HKLT� VLR�
>OB�>�EB>IQE�@>OB�>KA�LO�KRQOFQFLK�BUMBOQ�?RQ�QE>Q�VLR�RKABOPQ>KA�
QE>Q�QEB�>RAFBK@B�FP�QEB�BUMBOQ�FK�QEBFO�@RIQROB
�>KA�VLR�>OB�>IT>VP�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://www.ada.gov/topics/effective-communication/
https://pixabay.com/photos/food-naan-curry-asian-indian-2933528/
https://pixabay.com/photos/food-naan-curry-asian-indian-2933528/
https://pixabay.com/users/adrega-1319846/
https://pixabay.com/service/license-summary/


IB>OKFKD�COLJ�QEB�>RAFBK@B��„C�QEB�>RAFBK@B�T>KQP�JLOB�KRQOFQFLRP�
LMQFLKP� TFQEFK� @RFPFKBP
� CL@RP� LK� OBAR@FKD� PLAFRJ
� PRD>O
� >KA�
P>QRO>QBA�C>Q��„Q�FP�FJMLOQ>KQ�KLQ�QL�ABJLKFWB�>KV�CLLAP
�?B@>RPB�
>II�CLLAP�•Q�FKQL�>�?>I>K@BA�B>QFKD�M>QQBOK��

4EB� v$LKPFABO>QFLKP� CLO� $RIQRO>I� #>@HDOLRKAPw� PB@QFLK� FK� QEFP�
@E>MQBO�MOLSFABP�DBKBO>I�DRFA>K@B��-LOB�OBPB>O@E�>KA�AFP@RPPFLK�
TFQE� FKAFSFAR>IP� COLJ� PMB@F•@� @RIQRO>I� >KA� OBIFDFLRP� DOLRMP� >OB�
KB@BPP>OV� QL� BKPROB� >@@RO>@V� >KA� >MMOLMOF>QBKBPP� FK� JBBQFKD�
PMB@F•@� AFBQ>OV� KBBAP� >KA� MOBCBOBK@BP�� 3BB�@E>MQBO� ��� CLO� JLOB�
ABQ>FIP�LK�@RIQRO>IIV�@BKQBOBA�>MMOL>@EBP�QL�@RIFK>OV�JBAF@FKB��

4L� IB>OK�JLOB�>?LRQ�QO>AFQFLK>I
�@RIQRO>I
�>KA�BQEKF@�CLLAP
�PBB�
QEBPB�>AAFQFLK>I�OBPLRO@BP��

x� $RIQRO>I�>KA�4O>AFQFLK>I�'LLAP�	53�%BM>OQJBKQ�LC�
"DOF@RIQROBuP�.>QFLK>I�"DOF@RIQRO>I�,F?O>OV
�

x� 'LLA
�$RIQROB
�>KA�QEB�3B@OBQ�„KDOBAFBKQ�QL�"AAOBPP�,>@H�
LC�%FSBOPFQV�FK�QEB�.RQOFQFLK�'FBIA�	"JBOF@>K�)B>OQ�
"PPL@F>QFLK
�

x� $RIQROB�>KA�'LLA�	53�%BM>OQJBKQ�LC�"DOF@RIQROBuP�
.RQOFQFLK�DLS
�

x� $RIQRO>I�$LKPFABO>QFLKP�FK�.RQOFQFLK�>KA�'LLA�0OBM�
	$>IFCLOKF>�%BM>OQJBKQ�LC�3L@F>I�3BOSF@BP
�

%.?A606=.;A��<<86;4�(8699�!2C29�

„Q� FP� @OR@F>I� QL� @LKPFABO� QEB� M>OQF@FM>KQPu� @LLHFKD� PHFII� IBSBI� TEBK�
@ELLPFKD� >� OB@FMB� >KA� QEB� @RIFK>OV� PHFIIP� QE>Q� TFII� ?B� BUMI>FKBA�
AROFKD� QEB� ABJLKPQO>QFLK�� 5PB� QEB� ?BILT� >@QFSFQV� QL� QBPQ� VLRO�
HKLTIBADB�>?LRQ�@LLHFKD�PHFII�IBSBIP��

 

��
 )/0& 7„,3/.

https://www.nal.usda.gov/human-nutrition-and-food-safety/cultural-and-traditional-foods
https://www.heart.org/en/news/2021/04/23/food-culture-and-the-secret-ingredient-to-address-lack-of-diversity-in-nutrition-field
https://www.heart.org/en/news/2021/04/23/food-culture-and-the-secret-ingredient-to-address-lack-of-diversity-in-nutrition-field
https://www.nutrition.gov/topics/shopping-cooking-and-meal-planning/culture-and-food
https://www.cdss.ca.gov/agedblinddisabled/res/VPTC2/9%20Food%20Nutrition%20and%20Preparation/Cultural_Consider_in_Nutrition_and_Food_Prep.pdf


"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

#>PBA�LK�S>OVFKD�PHFII� IBSBIP
�@LKPFABO�ELT�>�CLLA�ABJLKPQO>QFLK�
LO� OB@FMB� @>K� ?B� JLAF•BA� QL� •Q� QEB� >RAFBK@BuP� KBBAP�� 4EFP� FP� >K�
FJMLOQ>KQ� T>V� QL� BKPROB� QEB� >RAFBK@B� DBQP� QEB� JLPQ� RPB� LC� QEB�
FKCLOJ>QFLK�MOLSFABA��'LO�JLOB�FKCLOJ>QFLK�LK�@RIFK>OV�PHFIIP
�PBB�
@E>MQBO����

�B142A��<;@612?.A6<;@�

7EBK�@LKAR@QFKD�CLLA�ABJLKPQO>QFLKP
�FQ�FP�FJMLOQ>KQ�QL�@LKPFABO�
?RADBQ� >KA� CLLA� >S>FI>?FIFQV� QL� BKPROB� QEB� MO>@QF@>IFQV� >KA�
>@@BPPF?FIFQV�LC�QEB�OB@FMBP�>KA�FKDOBAFBKQP��$LKPFABO�QEB�CLIILTFKD�
NRBPQFLKP�TEBK�MI>KKFKD�>�CLLA�ABJLKPQO>QFLK��

x� )LT�J>KV�PBOSFKDP�ALBP�QEB�PQ>KA>OA�OB@FMB�J>HB
�>KA�
ELT�JR@E�TFII�QEFP�OB@FMB�@LPQ�QL�J>HB�MBO�MBOPLK�LO�
PBOSFKD �

x� %LBP�QEB�>RAFBK@B�E>SB�>@@BPP�QL�>II�QEB�FKDOBAFBKQP�FK�
QEB�OB@FMB�>Q�TE>Q�QEBV�TLRIA�@LKPFABO�>�OB>PLK>?IB�@LPQ �

x� „C�QEB�OB@FMB�FP�P@>IBA�RM�LO�ALTK
�ELT�ALBP�QEFP�>ƒB@Q�QEB�
@LPQ �

'LO�JLOB�FKCLOJ>QFLK�LK�CLLA�@LPQP
�OBCBO�QL�@E>MQBO����

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-68
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-68


'206=2�(2920A6<;�

'LO� OB@FMB� LMQFLKP� >KA� MLQBKQF>I� OB@FMB� JLAF•@>QFLKP
� OBCBO� QL�
>MMBKAFU�#��$LKPFABO�QEBPB�>AAFQFLK>I�C>@QLOP�TEBK�MI>KKFKD�CLLA�
ABJLKPQO>QFLKP��

x� 4EB�PQ>QB�LC�TBIIKBPP�LO�FIIKBPP�>KA�MLPPF?IB�EB>IQE�
@E>IIBKDBP�QL�>AAOBPP�TFQE�QEB�>RAFBK@B�	PBB�@E>MQBO���
��

x� )LT�B>PV�LO�AF•@RIQ�FQ�FP�QL�FK@OB>PB�LO�AB@OB>PB�QEB�
PBOSFKD�PFWB�	P@>IB�RM�LO�ALTK
�QEB�CLLA�ABJLKPQO>QFLK�
OBI>QFSB�QL�QEB�>RAFBK@B�>KA�QEBFO�KBBAP��'LO�BU>JMIB
�
C>@QLOP�FK�J>HFKD�>�ALR?IB�OB@FMB�QL�MOLSFAB�BKLRDE�
P>JMIBP�CLO�QEB�BKQFOB�>RAFBK@B�LO�TEBK�AFP@RPPFKD�QEB�
OB@FMB�TFQE�>�M>OQF@FM>KQ�TEL�@LLHP�CLO�QEBFO�I>ODBO�C>JFIV��

x� $LKPFABO�QEB�>JLRKQ�LC�QFJB�>S>FI>?IB�CLO�QEB�
ABJLKPQO>QFLK�>KA�@ELLPB�>�OB@FMB�QE>Q�TFII�•Q�QEB�
P@EBARIB��'LO�BU>JMIB
�FC�MOBM>OFKD�>�ILKD�OB@FMB�FK�>�
PELOQ�>JLRKQ�LC�QFJB
�@ELLPB�>�OB@FMB�QE>Q�>IILTP�CLO�QEB�
>AS>K@BA�MOBM>O>QFLK�LC�FKDOBAFBKQP��

+86<C8��A4?LF<F�+86<C8��A4?LF<F�

.RQOFQFLK>I� OB@FMB� >K>IVPFP� J>V� ?B� ?BKB•@F>I� CLO� >� CLLA�
ABJLKPQO>QFLK� QL� MOLJLQB� QEB� EB>IQE� >KA� KRQOFQFLK>I� ?BKB•QP� LC�
QEB�FKDOBAFBKQP�RPBA��4EB�RPB�LC�@>I@RI>QBA�KRQOFQFLK�A>Q>�@>K�>PPFPQ�
FK� QEFP�� "IQELRDE� J>KV� KRQOFQFLK>I� >K>IVPFP� PLCQT>OB� MOLDO>JP�
OBNRFOB�>�PR?P@OFMQFLK
�$OLKLJBQBO�E>P�>�RPBO�COFBKAIV�JL?FIB�>KA�
ABPHQLM�>MMIF@>QFLK�>KA�@>K�?B�RPBA�QL�@OB>QB�@RPQLJ�OB@FMBP��

5PB� QEBPB� OBPLRO@BP� QL� IB>OK� ELT� QL� @OB>QB� @RPQLJ� OB@FMBP� FK�
$OLKLJBQBO��

x� %BPHQLM�SBOPFLK�

x� -L?FIB�SBOPFLK�

��� )/0& 7„,3/.

https://cronometer.com/
https://support.cronometer.com/hc/en-us/articles/360018510311-Create-Custom-Recipe
https://support.cronometer.com/hc/en-us/articles/360019870111-Mobile-Create-a-Custom-Recipe


�2.9A5�"2@@.46;4�

"K�FJMLOQ>KQ�M>OQ�LC�>�CLLA�ABJLKPQO>QFLK�FP�QEB�JBPP>DFKD�AROFKD�
QEB� ABJLKPQO>QFLK�� "IT>VP� RPB� JBPP>DFKD� QE>Q� FP� QORB
� >@@RO>QB
�
OBIBS>KQ
�>KA�BSFABK@B�?>PBA��„Q�FP�FJMLOQ>KQ�QL�KLQB�QE>Q�PMB@F•@�
>KA�BƒB@QFSB�EB>IQE�FKCLOJ>QFLK�@>K�?B�MOLSFABA�TFQELRQ�CO>JFKD�
EB>IQE� >P� LKIV� MEVPF@>I� EB>IQE
� RPFKD� TBFDEQ� >P� QEB� BKA� DL>I� LC�
EB>IQE
�LO�J>HFKD�>PPRJMQFLKP�>?LRQ�CLLA�>@@BPP��7EBK�MI>KKFKD�
JBPP>DFKD� CLO� >� CLLA� ABJLKPQO>QFLK
� OBCBO� QL� QEB� EB>IQE�
@LKPFABO>QFLKP� FK� LQEBO� @E>MQBOP� >KA� @LKPFABO� QEB� CLIILTFKD�
NRBPQFLKP��

x� 7E>Q�QVMB�LC�EB>IQE�LO�KRQOFQFLK�FKCLOJ>QFLK�TFII�?B�
JB>KFKDCRI�QL�QEB�>RAFBK@B �'LO�BU>JMIB
�EB>IQE�
JBPP>DFKD�CLO�>�MOBAF>?BQF@�>RAFBK@B�J>V�AFƒBO�COLJ�QEB�
JBPP>DFKD�CLO�>�@>K@BO�MOBSBKQFLK�DOLRM��

x� )LT�@>K�QEB�ABJLKPQO>QFLK�LO�OB@FMB�?B�JLAF•BA�QL�
MOLSFAB�QEB�?BPQ�FKCLOJ>QFLK�CLO�>K�>RAFBK@BuP�PMB@F•@�
EB>IQE�@LK@BOKP �7E>Q�NRBPQFLKP�JFDEQ�QEB�>RAFBK@B�
E>SB�>?LRQ�QEB�OB@FMB�LO�CLLAP�AFP@RPPBA �

x� 7E>Q�>OB�QEB�FJMLOQ>KQ�KRQOFBKQP�FK�QEB�CLLAP�CB>QROBA�
>KA�ELT�@>K�QEB�ABJLKPQO>QLO�J>HB�QEFP�OBIBS>KQ�QL�QEB�
>RAFBK@B �

x� 7E>Q�LQEBO�MLFKQP�>OB�FJMLOQ>KQ�QL�JBKQFLK�AROFKD�QEFP�
ABJLKPQO>QFLK�QE>Q�AL�KLQ�PLIBIV�CL@RP�LK�MEVPF@>I�
EB>IQE �

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



 <:HE8����� <:HE8����� �_9�LBH�F;4E8�9BB7�F4@C?8F	�

9B??BJ�FGE<6G�F498GL�:H<78?<A8F�4A7�4?8EG�

G;8�4H7<8A68�GB�CBG8AG<4?�4??8E:8AF��

X BB7�& 4E>8G	�)4E?<4@8AG�,GE88G	

� BB><A:�� 8@BAFGE4G<BAY�5L�4?;� �<F�

?<68AF87�HA78E�����1
'�
'����
 ��

02&0"2„.(� ".%� 02&3&.4„.(� "� '//%� %&-/.342"4„/.�

�<<1�(.32AF�%?.0A602@�

7EBK� @LKAR@QFKD� >� CLLA�
ABJLKPQO>QFLK
� MOFLOFQFWB� CLLA�
P>CBQV� MO>@QF@BP� QL� DR>O>KQBB�
QE>Q� QEB� CLLA� PBOSBA� FP�
ABIF@FLRP�>KA�P>CB��
� �4L�BKPROB�
CLLA� P>CBQV
� @EB@H� TFQE� VLRO�
IL@>I� EB>IQE� ABM>OQJBKQ� 	PBB�
PB@QFLK�>?LSB
�>KA�CLIILT�QEBPB�
DRFABIFKBP�
� ��

x� &KPROB�QE>Q�QEB�
ABJLKPQO>QLOuP�E>KAP�
>KA�QEB�>RAFBK@BuP�
E>KAP�>OB�QELOLRDEIV�
T>PEBA�?BCLOB�
E>KAIFKD�>KV�CLLA��
0BOPLK>I�EVDFBKB�FP�
QEB�JLPQ�BPPBKQF>I�
>PMB@Q�LC�CLLA�P>CBQV��

x� 3QLOB�@LLHBA�>KA�O>T�CLLAP�MOLMBOIV�FK�>@@LOA>K@B�TFQE�
A6:2
A2:=2?.AB?2�0<;A?<9�3<?�@.32AF��)�(� �CLLA�
OBDRI>QFLKP��2>T�MOLAR@B
�A>FOV
�BDDP
�>KA�O>T�JB>Q�
MOLAR@QP�>OB�>II�EFDEIV�SRIKBO>?IB�QL�?>@QBOF>I�DOLTQE�FC�
KLQ�PQLOBA�>KA�@LLHBA�>Q�>MMOLMOF>QB�QBJMBO>QROBP��

x� 3>KFQFWB�>II�@LLHFKD�RQBKPFIP�>KA�PROC>@BP�OBDRI>OIV�QL�
MOBSBKQ�@OLPP�@LKQ>JFK>QFLK��

x� 0OFLOFQFWB�QEB�P>CBQV�LC�CLLA�P>JMIBP�AROFKD�
ABJLKPQO>QFLKP�FKSLISFKD�MBOFPE>?IB�CLLA��

��� )/0& 7„,3/.

https://www.flickr.com/photos/50638285@N00/14504642934
https://www.flickr.com/photos/50638285@N00/14504642934
https://www.flickr.com/photos/50638285@N00
https://creativecommons.org/licenses/by-nc-nd/2.0/?ref=openverse


x� $>OBCRIIV�@LKPFABO�>II�>PMB@QP�LC�QEB�MOL@BPP�	FK@IRAFKD�
MOL@ROBJBKQ
�MOBM>O>QFLK
�QO>KPMLOQ>QFLK
�>KA�
@LKPRJMQFLK
�QL�MOBSBKQ�@LKQ>JFK>QFLK�>KA�BKPROB�CLLA�
P>CBQV��

-8@C8E4GHE8��BAGEB?�-8@C8E4GHE8��BAGEB?�

->FKQ>FKFKD�MOLMBO�QBJMBO>QROB�@LKQOLI�FP�FJMLOQ>KQ�CLO�4$3�CLLAP�
>KA� MOBSBKQFKD� JF@OL?F>I� @LKQ>JFK>QFLK�� 4L� >@EFBSB� P>CB�
@LKAFQFLKP
� HBBM� QEB� FKDOBAFBKQP� >Q� LO� ?BILT� ��� ['� 	�� [$
� FK� QEB�
OBCOFDBO>QLO�>KA�>Q���['�	|���[$
�FK�QEB�COBBWBO�� �4EBOB�>OB�>�S>OFBQV�
LC�C>@QLOP�TEBK�BKPROFKD�QEB�@LIA�ELIAFKD�QBJMBO>QROB�LC�QEB�CLLAP�
QL� ?B� RPBA� FK� QEB� ABJLKPQO>QFLK
� FK@IRAFKD� QO>KPMLOQ>QFLK�
@LKAFQFLKP� >KA� M>@H>DFKD�� 3BB� QEB� >@@LJM>KVFKD� >@QFSFQV� CLO�
>AAFQFLK>I�DRFABIFKBP�	PBIB@Q�QEB���QL�OB>A�JLOB
��

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

�EBFF
�BAG4@<A4G<BA��EBFF
�BAG4@<A4G<BA�

4L� P>CBDR>OA� >D>FKPQ� QEB� OFPHP� LC� ?FLILDF@>I� >KA� @EBJF@>I� @OLPP�
@LKQ>JFK>QFLK
�FQ�FP�FJMLOQ>KQ�QL�Q>HB�@LJMOBEBKPFSB�MOB@>RQFLKP��
3BB�QEB�>@@LJM>KVFKD�>@QFSFQV�CLO�DRFABIFKBP�QL�CLIILT��

 

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-66
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-66


"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

�??8E:8AF��??8E:8AF�

7EBK�@LKAR@QFKD�>�CLLA�ABJLKPQO>QFLK
�FQ�FP�FJMLOQ>KQ�QL�@LKPFABO�
MLQBKQF>I�>IIBODBKP�>KA�EFAABK�FKDOBAFBKQP��3BB�QEB�>@@LJM>KVFKD�
>@QFSFQV�CLO�DRFABIFKBP�QL�CLIILT��

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

„KCLOJFKD� QEB� >RAFBK@B� >?LRQ� CLLA� >IIBODBKP� AROFKD� >� @LLHFKD�
ABJLKPQO>QFLK�FP�FJMLOQ>KQ�QL�BKPROB�P>CBQV�>KA�MOBSBKQ�MLQBKQF>I�
>IIBODF@�OB>@QFLKP��#V�>@QFSBIV�>KA�BƒB@QFSBIV�PE>OFKD�>IIBODV�MOL•IBP
�
>� P>CB� >KA� FK@IRPFSB� BKSFOLKJBKQ� @>K� ?B� @OB>QBA� >Q� QEB� CLLA�

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-65
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-65
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-67
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-67


ABJLKPQO>QFLK��4EB�>@@LJM>KVFKD�>@QFSFQV�MOLSFABP�PQO>QBDFBP�CLO�
@LJJRKF@>QFKD�>?LRQ�>IIBODBKP�QL�QEB�>RAFBK@B��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

„.�0&23/.� ".%� 6„245",� 6&.5&� $/.3„%&2"4„/.3�

„K�MBOPLK�>KA�SFOQR>I�CLLA�ABJLKPQO>QFLKP�>OB�PFJFI>O
�TFQE�>�CBT�
BU@BMQFLKP�� 4EB� CLIILTFKD� PB@QFLKP� ABQ>FI� QEBFO� AFƒBOBK@BP� >KA�
PFJFI>OFQFBP��

R;�%2?@<;��<<1��2:<;@A?.A6<;@�

„K�MBOPLK� CLLA� ABJLKPQO>QFLKP� OBNRFOB� RKABOPQ>KAFKD� LC� QEB�
ILDFPQF@P� >KA� IL@>QFLK� KBBAP� LC� >� C>@B�QL�C>@B� >RAFBK@B� TEFIB�
PFJRIQ>KBLRPIV�MOBM>OFKD�CLLA�>KA�BKD>DFKD�QEBJ��'>@QLOP�PR@E�>P�
P>KFQ>QFLK
�CLLA�P>CBQV
�IL@>QFLK
�RQFIFQFBP
�BNRFMJBKQ
�>KA�>RAFBK@B�
>@@LJJLA>QFLKP�JRPQ�>II�?B�@LKPFABOBA�TEBK�MI>KKFKD�QEB�CLLA�
ABJLKPQO>QFLK�� 3BB� B>OIFBO� PB@QFLKP� FK� QEFP� @E>MQBO� CLO� JLOB�
FKCLOJ>QFLK� LK� EB>IQE� ABM>OQJBKQ� OBNRFOBJBKQP� >KA� >RAFBK@B�
@LKPFABO>QFLKP�� )BOB� >OB� PLJB� NRBPQFLKP� QL� >PH� >KA� >KPTBO� QL�
E>SB�>�PR@@BPPCRI�C>@B�QL�C>@B�MOBPBKQ>QFLK��

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-69
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-69


,4A<G4G<BA�4A7�,498GL�,4A<G4G<BA�4A7�,498GL�

x� %LBP�QEFP�IL@>QFLK�>IILT�CLO�CLIILTFKD�>II�IL@>I�EB>IQE�
ABM>OQJBKQ�DRFABIFKBP �

x� )LT�TFII�>RAFBK@B�JBJ?BOPu�>IIBODFBP�LO�CLLA�PBKPFQFSFQFBP�
?B�E>KAIBA�QL�BKPROB�M>OQF@FM>KQPu�P>CBQV �

%B64G<BA	�.G<?<G<8F	�4A7��DH<C@8AG�%B64G<BA	�.G<?<G<8F	�4A7��DH<C@8AG�

x� 7FII�QEB�CLLA�ABJLKPQO>QFLK�?B�FKPFAB
�LRQPFAB
�LO�FK�>K�
>OB>�QE>Q�TFII�MLPB�OBPQOF@QFLKP�	B�D�
�FK�>�PM>@B�TFQE�KL�
LMBK�€>JB�OBNRFOBJBKQP
 �

x� „P�QEB�OB@FMB�>MMOLMOF>QB�CLO�QEFP�IL@>QFLK �

x� 7E>Q�RQFIFQFBP�TFII�?B�>S>FI>?IB�>Q�QEB�IL@>QFLK�	B�D�
�T>QBO
�
BIB@QOF@FQV
 �"OB�QEBV�FK�>�@LKSBKFBKQ�IL@>QFLK�CLO�QEB�CLLA�
ABJLKPQO>QFLK �

x� „C�RPFKD�@LJJBO@F>I�BNRFMJBKQ
�@LKPFABO�QE>Q�
@LKSBKQFLK>I�LO�ELJB�BNRFMJBKQ�J>V�?B�SBOV�AFƒBOBKQ�QL�
TLOH�TFQE�TEBK�M>OQF@FM>KQP�@OB>QB�QEB�CLLAP�>Q�ELJB��#B�
PROB�QL�JBKQFLK�QEB�AFƒBOBK@BP
�FC�KB@BPP>OV��

�H7<8A68��66B@@B74G<BAF��H7<8A68��66B@@B74G<BAF�

x� )>SB�>RAFBK@B�@LKPFABO>QFLKP�	B�D�
�@RIQRO>I�?>@HDOLRKA
�
PHFII�IBSBI
�?RADBQ
�?BBK�>AAOBPPBA �

x� 7EBOB�TFII�M>OQF@FM>KQP�T>Q@E�QEB�CLLA�ABJLKPQO>QFLK�
>KA�ELT�J>KV�MBLMIB�TFII�•Q�@LJCLOQ>?IV�FK�QEB�>OB> �

x� 7FII�>II�M>OQF@FM>KQP�?B�>?IB�QL�PBB�>KA�EB>O�TE>Q�QEB�
ABJLKPQO>QLO�FP�ALFKD �

��� )/0& 7„,3/.



 <:HE8������ <:HE8������ �4@8E4�8DH<C@8AG	�

?<:;G<A:	�4A7�4H7<B�4E8�FB@8�B9�G;8�

@4AL�?B:<FG<6F�GB�6BAF<78E��X�4@8E4	�

�4@8E4��DH<C@8AG	�_AG8EI<8JY�5L�

)8K8?F�<F�?<68AF87�HA78E�4�)<K454L�

%<68AF8��

+6?AB.9��<<1��2:<;@A?.A6<;@�

"P� JBKQFLKBA� MOBSFLRPIV
�
QEBOB� >OB� AFƒBOBKQ�
@LKPFABO>QFLKP� CLO� SFOQR>I� CLLA�
ABJLKPQO>QFLKP��4EBPB�FK@IRAB��

x� �.:2?.��@<B;1��.;1�
9645A6;4�@2AB=��#B�
@>OBCRI�TFQE�@>JBO>�
IBKPBP
�IFDEQFKD
�>KA�
>KDIBP�QL�BKPROB�
M>OQF@FM>KQP�@>K�PBB�
QEB�@LLHFKD�MOL@BPP�
>KA�FKDOBAFBKQP�
@IB>OIV��0LPFQFLK�QEB�
@>JBO>�TFQE�>�@IB>O�
SFBT�LC�QEB�@LLHFKD�
>OB>�>KA�RPB�>ABNR>QB�IFDEQFKD�QL�J>UFJFWB�QEB�•BIA�LC�
SFBT��->HB�PROB�QEB�>RAFBK@B�TFII�?B�>?IB�QL�>IT>VP�EB>O�
QEB�ABJLKPQO>QLO
�BPMB@F>IIV�AROFKD�QEB�@LLHFKD�MOL@BPP
�
TEBK�BNRFMJBKQ�@>K�@OB>QB�?>@HDOLRKA�KLFPB��

x� R;A2?.0A6C2�292:2;A@��„K@IRAB�FKQBO>@QFSB�BIBJBKQP�QL�
FK@OB>PB�BKD>DBJBKQ
�PR@E�>P�MLIIP
�NRBPQFLK�>KA�>KPTBO�
PBPPFLKP
�LO�IFSB�AFP@RPPFLKP��%ROFKD�QEB�CLLA�
ABJLKPQO>QFLK
�BK@LRO>DB�M>OQF@FM>KQP�QL�>PH�NRBPQFLKP
�
MOLSFAB�CBBA?>@H
�>KA�PE>OB�QEBFO�BUMBOFBK@BP��4EFP�J>V�
OBNRFOB�E>SFKD�>K�>AAFQFLK>I�MBOPLK�TLOHFKD�>Q�QEB�CLLA�
ABJLKPQO>QFLK�>P�>�JLABO>QLO��

4>?IB�����IFPQP�@LKQO>PQFKD�BIBJBKQP�LC�>K�FK�MBOPLK�SP�SFOQR>I�CLLA�
ABJLKPQO>QFLK��

)./92� �	
 	� �<;@612?.A6<;@� 3<?� R;�%2?@<;�� +6?AB.9�� <?� �F/?61�
�<<1��2:<;@A?.A6<;@�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://pixabay.com/photos/camera-camera-equipment-interview-1867184/
https://pixabay.com/photos/camera-camera-equipment-interview-1867184/
https://pixabay.com/users/pexels-2286921/
https://pixabay.com/service/license-summary/
https://pixabay.com/service/license-summary/


�<;@612?.A6<;� R;�=2?@<;� +6?AB.9� �F/?61�

"RAFBK@B� &UMB@Q�LO�

MOLJLQB�

JR@E�

FKQBO>@QFLK
�

NRBPQFLKP
�

KBBA�QL�

BKD>DB�

>RAFBK@B�

„C�

FKQBO>@QFSB�

SFOQR>I�

MI>QCLOJ�FP�

RPBA
�

MOLSFAB�>�

JLABO>QLO�

CLO�

NRBPQFLKP�

FK�@E>Q�LO�

QB@EKF@>I�

AF•@RIQFBP�

"MMB>I�QL�

>RAFBK@BuP�

PBKPBP�RPFKD�

SFSFA�

ABP@OFMQFLKP�

��
 )/0& 7„,3/.



�<;@612?.A6<;� R;�=2?@<;� +6?AB.9� �F/?61�

,L@>QFLK�>KA�

ILDFPQF@P�

"?FIFQV�CLO�

>RAFBK@B�QL�

PBB�>KA�EB>O�

CLLA�

ABJLKPQO>QFLK�

@LJCLOQ>?IV�

TFQELRQ�

AFPQO>@QFLKP�

$>JBO>�

QVMB�

	?RFIQ�FK�SP�

E>KAEBIA�

TFQE�

QOFMLA

�

SFABL�

PQOB>JFKD�

OB@LOAFKD�

MI>QCLOJ�

	B�D�
�

:LLJ
�

0>KLMQL
�

4B>JP
�

7B?&U
�

9LR4R?B
�

'>@B?LLH
�

„KPQ>DO>J
�

3Q>V�TFQEFK�

>IILQQBA�

QFJB
�IFDEQFKD�

	K>QRO>I�SP�

>OQF•@F>I

�

>RAFL�

	JF@OLMELKB�

>KA�

PMB>HBOP
�FC�

KB@BPP>OV
�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���



�<;@612?.A6<;� R;�=2?@<;� +6?AB.9� �F/?61�

"@@LJJLA>QFLKP�"T>OBKBPP�LC�

CLLA�P>CBQV�

>KA�>IIBODFBP
�

FC�P>JMIFKD�

-LABO>QLO�

QL�>AAOBPP�

KBBAP�LC�

>RAFBK@B�

3RDDBPQFLKP�

CLO�

PR?PQFQRQFLKP�

LO�

>IQBOK>QFSB�

FKDOBAFBKQP
�

AFP@RPPFLK�

LC�OB@FMB�

��� )/0& 7„,3/.



 <:HE8����� <:HE8����� �,G4L�CBF<G<I8�4A7�8A:4:8�

J<G;�G;8�4H7<8A68�J;8A�CE8F8AG<A:�4�

9BB7�78@BAFGE4G<BA��.F<A:�4�;847F8G�

>88CF�LBHE�;4A7F�9E88�J;<?8�4@C?<9L<A:�

LBHE�IB<68��X BB7�& 4E>8G	�)4E?<4@8AG�

,GE88G	�� BB><A:�� 8@BAFGE4G<BAY�5L�4?;��

<F�?<68AF87�HA78E�����1
'�
'����
 ��

�<<1��2:<;@A?.A6<;�)6=@�.;1�)?608@�

x� R;A?<1B02�F<B?@293	�
4EB�ABJLKPQO>QLO�
PELRIA�FKQOLAR@B�>KA�
PE>OB�FKCLOJ>QFLK�
>?LRQ�QEBJPBIC�QL�D>FK�
@OBAF?FIFQV�>KA�QORPQ��

x� �;4.42�D6A5�A52�
.B162;02 ��"PH�
NRBPQFLKP�QEOLRDELRQ�
>KA�M>RPB�QL�>IILT�
QEB�>RAFBK@B�QL�>PH�
NRBPQFLKP��

x� (5.?2�0<@A�2Q20A6C2�
.;1�A6:2�2P062;A�
A6=@	�0OLSFAB�QFJB��
>KA�JLKBV�P>SFKD�
PRDDBPQFLKP�
QEOLRDELRQ�QEB�CLLA�
ABJLKPQO>QFLK��

x� "<A6C.A2�A52
.B162;02	� 0OLSFAB�
P@FBKQF•@�BSFABK@B�CLO�TEV�FKDOBAFBKQP�LO�OB@FMBP�>OB�
?BKB•@F>I�CLO�QEBFO�PMB@F•@�KBBAP��

x� (5.?2�2C612;02�/.@21�6;3<?:.A6<;�.;1�=2?@<;.9�
2E=2?62;02��#>I>K@B�P@FBK@B�FKCLOJ>QFLK�TFQE�VLRO�?OFBC�
MBOPLK>I�BUMBOFBK@B�TFQE�FKDOBAFBKQP�QL�MOLSFAB�
FK@IRPFSFQV��

x� %?<:<A2�;BA?6A6<;�?29.A21�A6=@��0OLSFAB�FAB>P�CLO�
PR?PQFQRQFLKP�>KA�FKDOBAFBKQ�>IQBOK>QFSBP��

x� (A.F�=<@6A6C2��„C�BSBOVQEFKD�ALBP�KLQ�DL�>P�MI>KKBA
�QE>Q�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://www.flickr.com/photos/50638285@N00/14319392228
https://www.flickr.com/photos/50638285@N00/14319392228
https://www.flickr.com/photos/50638285@N00
https://creativecommons.org/licenses/by-nd-nc/2.0/jp/?ref=openverse


FP�LH>V��->KV�QFMP�>KA�QOF@HP�@>K�?B�IB>OKBA�COLJ�
JFPQ>HBP��

2BSFBT�HBV�MLFKQP�>?LRQ�CLLA�ABJLKPQO>QFLKP�TFQE�QEFP�>@QFSFQV��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

3BB� QEB� OBPLRO@BP� ?BILT� CLO� JLOB� FKCLOJ>QFLK� LK� @LKAR@QFKD� >�
CLLA�ABJLKPQO>QFLK��

x� 'LLA�%BJLKPQO>QFLK�(RFAB�	":�)B>IQE�:LKB
�

x� )LT�QL�%L�>�'LLA�%BJLKPQO>QFLK�	$LOKBII�$LLMBO>QFSB�
&UQBKPFLK�LC�&OFB�$LRKQV
�.9
�

x� )LT�QL�%L�>�'LLA�%BJLKPQO>QFLK�	$LOKBII�$LLMBO>QFSB�
&UQBKPFLK�LC�/PTBDL�$LRKQV���)�0OLDO>J
�

x� 3>CB�'LLA�3>JMIFKD�	5KFSBOPFQV�LC�-FKKBPLQ>�&UQBKPFLK
�

x� 2B@FMB�CLO�3R@@BPP�	$BKQBO�CLO�2RO>I�)B>IQE
�

x� )LT�QL�->HB�%L@RJBKQP�"@@BPPF?IB�	"?FIFQV.BQ
�

x� 4EB�,>KDR>DB�LC�)B>IQE�3QVIB�(RFAB�	":�)B>IQE�:LKB
�

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-75
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=425#h5p-75
https://www.azhealthzone.org/wp-content/uploads/2021/10/food-demonstration-guide-2019.pdf
https://erie.cce.cornell.edu/resources/how-to-do-a-food-demonstration
https://s3.amazonaws.com/assets.cce.cornell.edu/attachments/21099/Food-Demonstration.pdf?1488651672
https://extension.umn.edu/food-entrepreneurs/safe-food-sampling
https://nmu.edu/ruralhealth/recipes
https://abilitynet.org.uk/sites/abilitynet.org.uk/files/Creating-accessible-documents-Easy-Read.pdf?utm_source=Website0&utm_medium=CreatingAccessibleDocsEasyReadPDF&utm_campaign=EasyRead
https://www.azhealthzone.org/style-guide/


6„%&/3� /.� )/7� 4/� $/.%5$4� '//%�
%&-/.342"4„/.3�

x� )LT�QL�%BIFSBO�>�6FOQR>I�$LLHFKD�%BJLKPQO>QFLK�
	":-FIH0OLAR@BOP
�

x� +FQ@EBK�3QRAFL�4LRO��'>@FIFQ>QFKD�>�,FSB�$LLHFKD�%BJL�
	,FSFKD�0I>QB�2U
�

"%%„4„/.",� '//%� %&-/.342"4„/.� 6„%&/3�

4EBPB�CLLA�ABJLKPQO>QFLK�SFABLP�MOLSFAB�>�AFSBOPFQV�LC�BAR@>QFLK�
PQVIBP� >KA� ABJLKPQO>QB� QEB� S>OFBQV� LC� T>VP� QL� MOBPBKQ� CLLA�
BAR@>QFLK��

x� $EF@HBK�>KA�3>RP>DB�(RJ?L�	3JLHFKu���(OFIIFK�TFQE�"#
�

x� +KFCB�3HFIIP��)LT�QL�#OB>H�%LTK�>�7ELIB�$EF@HBK�	3BOFLRP�
&>QP
�

x� $I>PPF@�'OBK@E�/JBIBQQB�	*L@H�:LKCOFIIL
�

x� +>IB�$EFMP�	'LLA���.RQOFQFLK�TFQE�%F>KB�3>BKW
�5KFSBOPFQV�
LC�7VLJFKD�&UQBKPFLK
�

x� 6>OFBQV�LC�PELOQ�CLLA�ABJLKPQO>QFLKP�	54)B>IQE�)LRPQLK�
3@ELLI�LC�0R?IF@�)B>IQE
�

x� 6>OFBQV�LC�PELOQ�CLLA�ABJLKPQO>QFLKP�	4EB�0BOJ>KBKQB�
-BAF@>I�(OLRM
�„K@�
�

 

+BV�4>HB>T>VP�

x� 'LLA�ABJLKPQO>QFLKP�@>K�?B�>K�BƒB@QFSB�T>V�QL�@LKKB@Q�

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

https://www.youtube.com/watch?v=BMeUqRnj6cE
https://www.youtube.com/watch?v=gyqiXQgadV0
https://www.youtube.com/watch?v=zl5WoqFcMDY
https://www.youtube.com/watch?v=GGb1G3CFZvc
https://www.youtube.com/watch?v=FECPeMIXiEU
https://www.youtube.com/watch?v=DMGylRG8Ns4
https://sph.uth.edu/research/centers/dell/nourish/research-resources/
https://mydoctor.kaiserpermanente.org/ncal/article/thrive-kitchen-san-francisco-medical-center-health-education-2426705


TFQE�>K�>RAFBK@B�>KA�BAR@>QB�QEBJ�LK�>�S>OFBQV�LC�@RIFK>OV�

JBAF@FKB�QLMF@P��

x� 'LLA�ABJLKPQO>QFLKP�JRPQ�CLIILT�PQOF@Q�CLLA�P>CBQV�

DRFABIFKBP�QL�BKPROB�QEB�P>CBQV�LC�QEB�>RAFBK@B��

x� 5KABOPQ>KAFKD�QEB�>RAFBK@B�FP�>�HBV�C>@QLO�FK�@OB>QFKD�

BƒB@QFSB�CLLA�ABJLKPQO>QFLKP��

x� 7EBK�MI>KKFKD�>�CLLA�ABJLKPQO>QFLK
�FQ�FP�FJMLOQ>KQ�QL�

HBBM�FK�JFKA�QE>Q�QEBOB�>OB�AFƒBOBK@BP�?BQTBBK�FK�MBOPLK�

>KA�SFOQR>I�ABJLKPQO>QFLKP��"IQELRDE�J>KV�@LKPFABO>QFLKP�

>OB�PFJFI>O
�PMB@F•@�C>@QLOP�PELRIA�?B�@LKPFABOBA�CLO�B>@E�

QVMB�LC�ABJLKPQO>QFLK��

' � � � ' �#��(�

��� 6>FII>K@LROQ�$
�#fA>OA�"
�#fI>KDBO�(O>SBI�"
�BQ�>I��
0OLJLQFKD�EB>IQEV�B>QFKD�FK�>ARIQP��>K�BS>IR>QFLK�LC�
MIB>PROB�LOFBKQBA�SBOPRP�EB>IQE�LOFBKQBA�JBPP>DBP���HEE�
�8I� 'HGE��������	�
�KWW����� EQQMP���ALF�LOD���������@AK�
KWW����

��� #fA>OA�"
�,>J>O@EB�0/
�(OfDLFOB�,-
�BQ�>I��$>K�B>QFKD�
MIB>PROB�?B�>�IBSBO�CLO�EB>IQEV�B>QFKD �"�PVPQBJ>QF@�
P@LMFKD�OBSFBT�LC�B>QFKD�MIB>PROB�>KA�FQP�IFKHP�TFQE�AFBQ>OV�
?BE>SFLOP�>KA�EB>IQE��)%B,�( A8���������	��
�B���������
EQQMP���ALF�LOD���������GLROK>I�MLKB���������

��� %FOB@Q�QL�$LKPRJBO�%BIFSBOV�$LJJFQQBB
�����������
$LKCBOBK@B�CLO�'LLA�0OLQB@QFLK��(RFA>K@B�AL@RJBKQ�CLO�
AFOB@Q�QL�@LKPRJBO�>KA�QEFOA�M>OQV�ABIFSBOV�PBOSF@B�CLLA�
ABIFSBOV��������"@@BPPBA�"RDRPQ��
�������
EQQM���TTT�CLLAMOLQB@Q�LOD�JBAF>�DRFAB�DRFA>K@B�
AL@RJBKQ�CLO�AFOB@Q�QL�@LKPRJBO�>KA�QEFOA�M>OQV�

��� )/0& 7„,3/.

https://doi.org/10.1093/cdn/nzz012
https://doi.org/10.1093/cdn/nzz012
https://doi.org/10.1093/cdn/nzz012
https://doi.org/10.1371/journal.pone.0244292
http://www.foodprotect.org/media/guide/guidance-document-for-direct-to-consumer-and-third-party-delivery.pdf
http://www.foodprotect.org/media/guide/guidance-document-for-direct-to-consumer-and-third-party-delivery.pdf


ABIFSBOV�MAC�

��� *>JBP�+��v/RQ�LC�QEB�?LUw�CLLA�P>CBQV�@LKPFABO>QFLKP�CLO�
JB>I�HFQP��.>QFLK>I�$LII>?LO>QFKD�$BKQOB�CLO�
&KSFOLKJBKQ>I�)B>IQE��->O@E���
�������"@@BPPBA�"RDRPQ�
�
������� EQQMP���K@@BE�@>�OBPLRO@BP�BSFABK@B�?OFBCP�LRQ�
?LU�CLLA�P>CBQV�@LKPFABO>QFLKP�JB>I�HFQP�

��� "OB�VLR�PQLOFKD�CLLA�P>CBIV �53�'LLA�>KA�%ORD�
"AJFKFPQO>QFLK��"@@BPPBA�.LSBJ?BO���
�������
EQQMP���TTT�CA>�DLS�@LKPRJBOP�@LKPRJBO�RMA>QBP�>OB�
VLR�PQLOFKD�CLLA�P>CBIV��

$)"04&2 �� "."4/-9 / ' " ' / /% %&-/.342"4„/. ���

http://www.foodprotect.org/media/guide/guidance-document-for-direct-to-consumer-and-third-party-delivery.pdf
https://ncceh.ca/resources/evidence-briefs/out-box-food-safety-considerations-meal-kits
https://ncceh.ca/resources/evidence-briefs/out-box-food-safety-considerations-meal-kits
https://www.fda.gov/consumers/consumer-updates/are-you-storing-food-safely
https://www.fda.gov/consumers/consumer-updates/are-you-storing-food-safely


Chapter 10: Seed-to-Table 
Programs 

�L�"BC8�0<?FBA	�&)"	�+�'��#8AA<98E�)4E?<A	�&)"�
,GH78AG�6BAGE<5HGBE��$4<?4;��?I4E8M�

„.42/%5$4„/.�

(221�A<�A./92�=?<4?.:@ �MOLJLQB�B@LILDF@>IIV�COFBKAIV�>DOF@RIQROB�
>KA� QB>@E� ELT� QL� DOLT
� ?RV
� PQLOB
� >KA� @LLH� CLLAP
� LCQBK�
BJME>PFWFKD�QEB�IL@>I�CLLA�PVPQBJ�>KA�PB>PLK>I�CLLAP
�TEF@E�@>K�
?B�JLOB�KRQOFQFLRP�>KA�€>SLOCRI
�DFSBK�QEBFO� IL@>I�LOFDFK��3BBA�QL�
Q>?IB� MOLDO>JP� >OB� AFSBOPB
� S>OV� ?V� @LJJRKFQV
� >KA� @>K� FK@IRAB�
	ABMBKAFKD� LK� QEB� @LJJRKFQV
� ELJB� D>OABKP
�0<::B;6AF�
4.?12;@ 
� 3.?:2?@� :.?82A@ 
� :</692� :.?82A@ 
� 0<::B;6AF�
@B==<?A21�.4?60B9AB?2���(��
�3<<1�5B/@
�492.;6;4 �MOLDO>JP
�>KA�
3.?:�A<�6;@A6ABA6<;� =?<4?.:@�� $LJJRKFQFBP� J>V� E>SB� JRIQFMIB�
PBBA�QL�Q>?IB�MOLDO>JP�QE>Q�@>K�PQOBKDQEBK�IL@>I�>KA�OBDFLK>I�3<<1�
@F@A2:@� >KA� FK@OB>PB� >@@BPP� QL� CORFQP
� SBDBQ>?IBP
� >KA� LQEBO�
KRQOFQFLRP� CLLAP�� $RIFK>OV� JBAF@FKB� MOLDO>JP� @>K� M>OQKBO� TFQE�
LOD>KFW>QFLKP� QL� ?RFIA� @LKKB@QFLKP� >JLKD� EB>IQE�@>OB� MOLSFABOP
�
@LJJRKFQFBP
�>KA�M>QFBKQP�QEBV�PBOSB��

4EFP� @E>MQBO� @LSBOP� ELT� @RIFK>OV� JBAF@FKB� @>K� @LJMIBJBKQ�
PBBA�QL�Q>?IB� MOLDO>JJFKD
� @LK@BMQP� OBI>QBA� QL� PBBA�QL�Q>?IB�

��� )/0& 7„,3/.

���



@LK@BMQP
� >KA� BU>JMIBP� LC� AFƒBOBKQ� QVMBP� LC� PBBA�QL�Q>?IB�
MOLDO>JP�QE>Q�@>K�?B�FKQBDO>QBA�FKQL�@RIFK>OV�JBAF@FKB��

7)"4� „3� 3&&%�4/�4"#,& �

3BBA�QL�Q>?IB� MOLDO>JP
� >IPL� HKLTK� >P� C>OJ�QL�CLOH� LO� C>OJ�QL�
Q>?IB
�K>OOLT�QEB�D>M�?BQTBBK�TEBOB�CLLA�FP�MOLAR@BA�>KA�TEBOB�
FQ� FP� @LKPRJBA
� @LKKB@QFKD� CLLA� @LKPRJBOP� >KA� CLLA� MOLAR@BOP��
4EBV� >IPL� MOLSFAB� LMMLOQRKFQFBP� CLO� M>OQKBOFKD� TFQE� KRQOFQFLK�
BAR@>QFLK�>KA�@RIFK>OV�JBAF@FKB�MOLDO>JP�QL�PRMMLOQ�>KA�BKE>K@B�
MLQBKQF>I�EB>IQE�?BKB•QP��

/00/245.„4„&3� '/2� $5,„."29� -&%„$„.&�

4EBOB� >OB� J>KV� LMMLOQRKFQFBP� QL� @LKKB@Q� @RIFK>OV� JBAF@FKB� >KA�
PBBA�QL�Q>?IB�FKFQF>QFSBP
�PR@E�>P�EBIMFKD�O>FPB�>T>OBKBPP�>?LRQ�>�
S>OFBQV� LC� PBBA�QL�Q>?IB� FKFQF>QFSBP�� MOLJLQFKD� KRQOFQFLK� >PPFPQ>K@B�
MOLDO>JP�QE>Q�@>K�?B�RPBA�QL�>@@BPP�IL@>I�MOLAR@B��ABJLKPQO>QFKD�
ELT� QL� MOBM>OB� KBT� CLLAP�� MOLSFAFKD� KRQOFQFLK� BAR@>QFLK�� >KA�
QB>@EFKD�PQLO>DB�>KA�MOBPBOS>QFLK�JBQELAP��

3MB@F>I� @LKPFABO>QFLKP� CLO� @RIFK>OV� JBAF@FKB� MOLDO>JJFKD�
FK@IRAB�PB>PLK>IFQV
�@IFJ>QB
�>KA�DBLDO>MEV
�TEF@E�>OB�>II�C>@QLOP�
QE>Q�>ƒB@Q�TEBK�>KA�TE>Q�CLLAP�>OB�>S>FI>?IB��#B@>RPB�CORFQP�>KA�
SBDBQ>?IBP�@>K�?B@LJB�LSBOIV�>?RKA>KQ�>Q�QEB�MB>H�LC�QEB�PB>PLK
�
QEBOB�>OB�PLJB�FJMLOQ>KQ�PHFIIP
�HKLTIBADB
�>KA�MOL@BPPBP�QE>Q�>OB�
KBBABA�QL�@>MQROB�>II�QEB�E>OSBPQ�CLO�RPB�QEOLRDELRQ�QEB�VB>O��3>CB�
>KA�BƒB@QFSB�CLLA�PQLO>DB�>KA�CLLA�MOBPBOS>QFLK�JBQELAPsPR@E�
>P� COBBWFKD
� ABEVAO>QFKD
� >KA� @>KKFKDsEBIM� PQOBQ@E� CLLA� ALII>OP
�
BUQBKA� QEB� RPB� LC� MOLAR@B� QEOLRDELRQ� QEB� VB>O
� >KA� P>SB� CLLA�
CLO�TEBK�FQ�FP�KBBABA�LRQPFAB�QEB�DOLTFKD�PB>PLK��3BB�@E>MQBO� ��
CLO�>ASF@B�LK�MOBM>OFKD�>KA�PQLOFKD�KRQOFQFLRP�CLLA�>KA�MOBSBKQFKD�
CLLA�T>PQB��

$LJJRKFQV�PRMMLOQBA� >DOF@RIQROB� MOLDO>JP
� DIB>KFKD� MOLGB@QP
�
>KA�CLLA�M>KQOFBP�J>V�MOLSFAB�CLLAP�QL�@LKPRJBOP�QE>Q�QEBV�E>SB�

$)"04&2 �� � 3&&%�4/�4"#,& 02/(2"-3 ���



KBSBO� PBBK� ?BCLOB�� $LKPRJBOP� J>V� ?B� KBT� QL� MRO@E>PFKD� COBPE�
MOLAR@B� >Q� C>OJBOP� J>OHBQP� LO� E>OSBPQFKD� SBDBQ>?IBP� COLJ� >�
D>OABK��"P�>�OBPRIQ
�QEBV�J>V�KLQ�E>SB�QEB�PHFIIP�LO�HKLTIBADB�QL�
MOBM>OB�PLJB�LC�QEB�CLLA�OB@BFSBA��'LO�BU>JMIB
�BAR@>QFLK�J>V�?B�
KBBABA�QL�ABJLKPQO>QB�TE>Q�QL�AL�TFQE�TELIB�?BBQP�QE>Q�PQFII�E>SB�
DOBBKP�>QQ>@EBA�LO�ELT�QL�MOBM>OB�SBDBQ>?IBP�PR@E�>P�HLEIO>?F�QE>Q�
>OB�KLQ�@LJJLKIV�CLRKA�LK�JLPQ�MI>QBP�FK�QEB�5KFQBA�3Q>QBP��

$RIFK>OV� JBAF@FKB� MOLDO>JP� @>K� @LKAR@Q� @LLHFKD�
ABJLKPQO>QFLKP� >KA� MOLSFAB� KRQOFQFLK� BAR@>QFLK
� OBPLRO@BP
� >KA�
OB@FMBP�CLO�M>OQF@FM>KQP�TEL�>OB�MF@HFKD�RM�CLLA�>Q�CLLA�M>KQOFBP�
>KA� LQEBO� BJBODBK@V� CLLA� PFQBP�� 3FJFI>O� MOLDO>JJFKD� TLRIA�
?BKB•Q�$3"�JBJ?BOP�?V�M>OQKBOFKD�TFQE�C>OJBOP�QL�MI>K�CLO�TE>Q�
TFII� ?B� FK� QEB� RM@LJFKD� PE>OB� >KA� MOLSFAB� BAR@>QFLK� LO�
ABJLKPQO>QFLKP�>Q�$3"�MF@HRM�IL@>QFLKP��

$RIFK>OV� JBAF@FKB� MOLDO>JP� @>K� MOLSFAB� KRQOFQFLK� BAR@>QFLK
�
OBPLRO@BP
� >KA� OB@FMBP� CLO� M>OQF@FM>KQP� MF@HFKD� RM� CLLA� >Q�3<<1�
=.;A?62@� >KA� LQEBO� BJBODBK@V� CLLA� PFQBP� QEOLRDE� DIB>KFKD�
MOLDO>JP� >KA� CLLA� MRO@E>PBA� >Q� C>OJBOP� J>OHBQP� >KA� QEOLRDE�
$3"� MOLDO>JP�� +KLTIBADB� LC� IL@>I� MOLDO>JP� @>K� EBIM� M>QFBKQP�
ABSBILM�>K�>ƒLOA>?IB�CLLA�>@@BPP�MI>K�QE>Q�J>UFJFWBP�CLLA�>@@BPP�
>KA�PRPQ>FKP�>�EB>IQEV�B>QFKD�MI>K��

$LKKB@QFKD� TFQE� LQEBO� @LJJRKFQV� KRQOFQFLK� MOLDO>JP� PR@E� >P�
QEB�3RMMIBJBKQ>I� .RQOFQFLK�"PPFPQ>K@B�0OLDO>J�&AR@>QFLK� 	3."0�
&A
� LO� QEB� &UM>KABA� 'LLA� >KA� .RQOFQFLK� &AR@>QFLK� 0OLDO>J�
	&'.&0
�@>K�EBIM�QL�BUM>KA�OB>@E�QL�J>KV�RKABOPBOSBA�>RAFBK@BP��
":�)B>I QE�:LKB�FP�"OFWLK>uP�3."0�&A�MOLDO>J�>KA�QEB�5KFSBOPFQV�LC�
"OFWLK>�$LLMBO>QFSB�&UQBKPFLK�ABIFSBOP�&'.&0�FK�"OFWLK>��

.RQOFQFLK� BAR@>QFLKsM>OQF@RI>OIV� BAR@>QFLK� QE>Q� FP� @RIQRO>IIV�
PBKPFQFSB
� OBDFLK>IIV� OBIBS>KQ
� >KA� >DB� >MMOLMOF>QBsQEOLRDE� QEB�
53� %BM>OQJBKQ� LC� "DOF@RIQROB� 	53%"
� '>OJBOP� ->OHBQ� .RQOFQFLK�
0OLDO>JP� 	'-.0
� >KA� LQEBO� PBBA�QL�Q>?IB� OBI>QBA� LRQIBQP
� @>K�
OBPRIQ� FK� MBLMIB� FK@OB>PFKD� QEBFO� @LKPRJMQFLK� LC� CORFQP� >KA�
SBDBQ>?IBP�� � ->KV�C>OJBOP�J>OHBQP�MOLSFAB�PM>@B�CLO� IL@>I�@EBCP�
LO�BAR@>QFLK>I�LOD>KFW>QFLKP�QL�MOLSFAB�CLLA�ABJLKPQO>QFLKP
�Q>PQB�

��
 )/0& 7„,3/.

https://www.azhealthzone.org/
https://extension.arizona.edu/programs/expanded-food-and-nutrition-education-program-efnep


QBPQP
�KRQOFQFLK�BAR@>QFLK
�>KA�QFMP��-LOB�FKCLOJ>QFLK�>?LRQ�'-.0�
@>K�?B�CLRKA�FK�4>?IB�������

$RIFK>OV� JBAF@FKB� MOLDO>JP� @>K� >IPL� TLOH� TFQE� @IFBKQP� >KA�
EB>IQE�@>OB� MOLSFABOP� QL� FK@OB>PB� >T>OBKBPP� LC� PBBA�QL�Q>?IB�
MOLDO>JP�QE>Q�JFDEQ�?BPQ�JBBQ�QEBFO�KBBAP�LO�@LKKB@Q�QEBJ�TFQE�
KRQOFQFLK� >PPFPQ>K@B� MOLDO>JP� LO� CORFQ� >KA� SBDBQ>?IB� FK@BKQFSB�
MOLDO>JP�QE>Q�@>K�EBIM�QEBJ�MRO@E>PB�IL@>I�>KA�COBPE�CORFQP�>KA�
SBDBQ>?IBP��

3&&%�4/�4"#,&� $/.$&043�

3BBA�QL�Q>?IB�MOLDO>JP�>OB�@LKKB@QBA�QL� IL@>I�>KA�OBDFLK>I�CLLA�
PVPQBJP� >KA
� >P� >� OBPRIQ
� @LJB� TFQE� PLJB� RKFNRB� LMMLOQRKFQFBP�
CLO� @RIFK>OV� JBAF@FKB� >KA� MLQBKQF>I� M>OQKBOPEFMP� TFQE� LQEBO�
@LJJRKFQV� LOD>KFW>QFLKP
� PR@E� >P� C>OJBOP� J>OHBQP
�3<<1� /.;8@ 
�
IL@>I� EB>IQE� ABM>OQJBKQP
� ELRPFKD� LOD>KFW>QFLKP
� ELPMFQ>IP
� >KA�
$LLMBO>QFSB� &UQBKPFLK
� QL� K>JB� GRPQ� >� CBT�� 3BB�@E>MQBO� ��� CLO�
JLOB� FKCLOJ>QFLK� >?LRQ� @LJJRKFQV� M>OQKBOPEFMP�� 4EB� CLIILTFKD�
@LK@BMQP� >OB� FJMLOQ>KQ� QL� ?BQQBO� RKABOPQ>KA� PBBA�QL�Q>?IB�
MOLDO>JP�>KA�ELT�QEBV�@>K�?B�@LKKB@QBA�QL�@RIFK>OV�JBAF@FKB��

'LLA�PVPQBJP�>OB�@LJMLPBA�LC�QEB�AFƒBOBKQ�BIBJBKQP�QE>Q�>OB�
KB@BPP>OV� QL� ?OFKD� CLLA� COLJ� PBBA� QL� Q>?IB�� 4EBPB� >OB� LCQBK�
@E>O>@QBOFWBA�>P�IFKB>O
�?BDFKKFKD�TFQE�MOLAR@BOP�>KA�BKAFKD�TFQE�
@LKPRJBOP�� 4EFP� JFDEQ� >IPL� ?B� @>IIBA� >�@B==9F� 05.6;�� )LTBSBO
�
>@@LOAFKD�QL�QEB�53%"
�vQEB�@LK@BMQ�LC�>�CLLA�PVPQBJ�OBMOBPBKQP�
>� @LKQO>PQ� QL� KLQFLKP� LC� >DOF@RIQROB� >KA� CLLA� MOLAR@QFLK� >KA�
@LKPRJMQFLK�>P�>�PFJMIB
�IFKB>O�@E>FK�COLJ�C>OJ�QL�Q>?IB�w� �„KPQB>A
�
>P� PELTK� FK� 'FDROB� ����
� CLLA� PVPQBJP� >OB� @V@IF@>I� >KA� @LJMOFPB�
@LJMIBU�KBQTLOHP��4EB�53%"�@LKQFKRBP�?V�PQ>QFKD�vCLLA�PVPQBJP�
@>K�S>OV�PR?PQ>KQF>IIV�COLJ�MI>@B�QL�MI>@B�>KA�LSBO�QFJB
�ABMBKAFKD�
LK�IL@>QFLK�PMB@F•@�@LKAFQFLKP��4EB�CLLA�PVPQBJP�@LK@BMQ�MOLSFABP�
>� @LJMOBEBKPFSB� CO>JFKD� QEOLRDE� TEF@E� QL� >PPBPP� QEB� PL@F>I
�
B@LKLJF@
�>KA�BKSFOLKJBKQ>I�AFJBKPFLKP�LC�PRPQ>FK>?FIFQV�w��

'LLA� PVPQBJP� @>K� ILLH� SBOV� AFƒBOBKQ� TFQE� AFƒBOBKQ� FKMRQP� >KA�

$)"04&2 �� � 3&&%�4/�4"#,& 02/(2"-3 ���



LRQMRQP�QL�@LKPFABO
�>P�TBII�>P� IL@>QFLK
�>S>FI>?FIFQV�LC�CLLAP
�>KA�
IL@>I�OBPLRO@BP�>II�@LKQOF?RQFKD�QL�QELPB�AFƒBOBK@BP��7FQE�PL�JR@E�
S>OF>?FIFQV
� RKABOPQ>KAFKD� QEB� IL@>I� CLLA� PVPQBJ� @>K� EBIM�
MEVPF@F>KP
�AFBQFQF>KP
�>KA�LQEBO�EB>IQE�@>OB�MOLSFABOP�>ASFPB�>KA�
PRMMLOQ� M>QFBKQP� FK� ABSBILMFKD� >K� B>QFKD� MI>K� QE>Q� MOLJLQBP�
PRPQ>FKBA�>@@BPP�QL�KRQOFQFLRP�>KA�>ƒLOA>?IB�CLLAP��

 

 <:HE8��
���� <:HE8��
����  BB7�FLFG8@F�4E8�6L6?<64?�4A7�6B@CE<F8�6B@C?8K�A8GJBE>F��X BB7�

,LFG8@Y�5L�"HAG
�� �<F�?<68AF87�HA78E�����1
,����
 ��

5O?>K� CLLA� PVPQBJP� LCQBK� E>SB� JLOB� >@@BPP� QL� CLLAP� TFQEFK� >�
PJ>IIBO� O>AFRP
� ?RQ� QEFP� FP� KLQ� >IT>VP� QEB� @>PB�� „K� C>@Q
� LIABO�
OBPB>O@E� PRDDBPQBA� QE>Q� FKAFSFAR>IP� FK� RO?>K� BKSFOLKJBKQP� E>A�
?BQQBO�AFBQP�?B@>RPB�LC�QEBFO�>@@BPP�QL�JLOB�CLLAP
�?RQ�QEFP�ALBP�
KLQ�BUQBKA�QL�QEB�TELIB�MLMRI>QFLK�LC�RO?>K�>OB>P��„KAFSFAR>IP�TFQE�
ILTBO� FK@LJBP� FK� RO?>K� >OB>P� E>A� IBPP� >@@BPP� QL� COBPE� MOLAR@B
�
?B>KP
� LO� QR?BOP� >KA� JLOB� >@@BPP� QL� CLLAP� QE>Q� TBOB� MOL@BPPBA�

��� )/0& 7„,3/.

https://commons.wikimedia.org/wiki/File:Foodsystem.jpg
https://commons.wikimedia.org/wiki/File:Foodsystem.jpg
https://commons.wikimedia.org/w/index.php?title=User:Hunt041&action=edit&redlink=1
https://creativecommons.org/licenses/by-sa/3.0/deed.en


>KA� E>A� EFDEBO� >JLRKQP� LC� C>Q� >KA� PRD>O�� � 4EFP� OBFKCLO@BP� QEB�
KBBA�QL�RKABOPQ>KA�QEB�IL@>I�CLLA�PVPQBJ�FK�TEF@E�TLOH�TFII�Q>HB�
MI>@B
� >P� TBII� >P� PL@FBQ>I� C>@QLOP� QE>Q� @LKQOF?RQB� QL� AFƒBOBK@BP� FK�
CLLA� >@@BPP� CLO� PMB@F•@� MLMRI>QFLKP� 	PBB�@E>MQBO� ��� CLO� JLOB�
FKCLOJ>QFLK
��

4BPQ�VLRO�HKLTIBADB�TFQE�QEB�>@QFSFQV�?BILT��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

5O?>K�>KA�ORO>I�>OB>P�QE>Q�TBOB�LK@B�@I>PPF•BA�>P�vCLLA�ABPBOQPw�
>OB� KLT� OBCBOOBA� QL� >P� vILT�>@@BPP� >OB>P�w� „K� QEB� 'LLA� "@@BPP�
2BPB>O@E�"QI>P
�vILT�>@@BPP�QL�EB>IQEV�CLLA�FP�AB•KBA�>P�?BFKD�C>O�
COLJ�>�PRMBOJ>OHBQ
�PRMBO@BKQBO
�LO�I>ODB�DOL@BOV�PQLOB��"�@BKPRP�
QO>@Q� FP� @LKPFABOBA� QL� E>SB� ILT� >@@BPP� FC� >� PFDKF•@>KQ� KRJ?BO� LO�
PE>OB�LC�FKAFSFAR>IP�FK�QEB�QO>@Q�FP�C>O�COLJ�>�PRMBOJ>OHBQ�w��

,B>OK�JLOB�FK�QEB�>@QFSFQV�?BILT��

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

$)"04&2 �� � 3&&%�4/�4"#,& 02/(2"-3 ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=784#h5p-70
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=784#h5p-70


EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

7EBK�QEFKHFKD�>?LRQ�CLLA�PVPQBJP
�FQ�FP�FJMLOQ>KQ�QL�@LKPFABO�3<<1�
@<C2?264;AF
�TEF@E
�>P�ABP@OF?BA�?V�53�'LLA�3LSBOBFDKQV�"IIF>K@B
�
vMRQP�QEB�>PMFO>QFLKP�>KA�KBBAP�LC�QELPB�TEL�MOLAR@B
�AFPQOF?RQB
�
>KA�@LKPRJB�CLLA�>Q�QEB�EB>OQ�LC�CLLA�PVPQBJP�>KA�MLIF@FBP
�O>QEBO�
QE>K�QEB�ABJ>KAP�LC�J>OHBQP�>KA�@LOMLO>QFLKP�w��

4EBOB� FP� LCQBK� >� MLTBO� FJ?>I>K@B� FK� CLLA� PVPQBJP� QE>Q� PELRIA�
?B� @>OBCRIIV� @LKPFABOBA� TEBK� QEFKHFKD� >?LRQ� @RIFK>OV� JBAF@FKB�
MOLDO>JJFKD� >KA� ELT� FQ� TFII� ILLH� FK� B>@E� @LJJRKFQV�� 4L� IB>OK�
JLOB� >?LRQ� QEB� >PMFO>QFLKP� LC� QEB� @LJJRKFQV
� FQ� FP� FJMLOQ>KQ� QL�
BKD>DB�TFQE�QEB�@LJJRKFQV�FK�>�QELRDEQCRI�J>KKBO��3BB�@E>MQBO����
CLO�JLOB�LK�0<::B;6AF�2;4.42:2;A ��

4L�@LKQFKRB� IB>OKFKD�>?LRQ�CLLA�PVPQBJP�>KA�QEB�?BKB•QP�LC�>�
IL@>I�CLLA�PVPQBJ
�PBB�QEB�PRDDBPQBA�>AAFQFLK>I�OB>AFKD�IFPQ�>Q�QEB�
BKA�LC�QEFP�@E>MQBO��

 

"K�FKQBO>@QFSB�)�0�BIBJBKQ�E>P�?BBK�BU@IRABA�COLJ�QEFP�

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

��� )/0& 7„,3/.

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=784#h5p-71
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=784#h5p-71
https://usfoodsovereigntyalliance.org/what-is-food-sovereignty/


EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

4EB� QBOJ�K9<0.9�� 3<<1 ALBP� KLQ� E>SB� �� @IB>O� AB•KFQFLK�� „K� J>KV�
@>PBP
�FQ�J>V�?B�?>PBA�LK�QEB�DBLDO>MEF@�MOLUFJFQV�?BQTBBK�QEB�
MOLAR@BO�>KA�@LKPRJBOs>IPL�HKLTK�>P�>�3<<1�@521��'LO�BU>JMIB
�
FK�QEB������'>OJ�#FII
�vIL@>Iw�FK@IRABA�>�JB>PROBA�AFPQ>K@B�FK�JFIBP
�
PL�QE>Q�QEB�vQLQ>I�AFPQ>K@B�QEB�MOLAR@Q�FP�QO>KPMLOQBA�FP� IBPP�QE>K�
����JFIBP�COLJ�FQP�LOFDFK�w� �)LTBSBO
�QEBOB�J>V�?B�LQEBO�C>@QLOP�QL�
@LKPFABO
�PR@E�>P�MLMRI>QFLK�ABKPFQV
�OBDFLK>I�FABKQFQFBP
�LO�MLIFQF@>I�
?LRKA>OFBP�PR@E�>P�@LRKQFBP�LO�PQ>QB�?LOABOP�� � 'FK>IIV
�vIL@>Iw�J>V�
ABMBKA�LK�QEB�OBI>QFLKPEFM�?BQTBBK�QEB�MOLAR@BO�>KA�@LKPRJBO�
>KA
� >P� QEB� .>QFLK>I� "DOF@RIQRO>I� ,F?O>OV� 	.",
� ABP@OF?BP
� QEB�
v@LJMIBU�PL@F>I�>KA�B@LKLJF@�CLO@BP�QE>Q�>ƒB@Q�QEB�MOLAR@BOP�>KA�
@LKPRJBOP�LC�IL@>I�CLLA�w��

490&3� /'� 3&&%�4/�4"#,&� 02/(2"-3�

�.?12;@�

4EBOB� >OB� >� S>OFBQV� LC� LMQFLKP� CLO� @LKPRJBOP� QL� DOLT� QEBFO� LTK�
CLLA
� FK@IRAFKD� ELJB� D>OABKP
� @LJJRKFQV� D>OABKP
� >KA�
BAR@>QFLK>I�D>OABKP�IFHB�QELPB�>Q�P@ELLIP�LO�@EFIA@>OB�PFQBP��

)LJB�D>OABKP�@>K�S>OV�FK�PFWB�>KA�MOLAR@QFLK�@>M>?FIFQV
�COLJ�
MOLAR@FKD� BKLRDE� QL� CBBA� >� ELRPBELIA� >II� VB>O� QL� >� PJ>II�
TFKALTPFII� EBO?� D>OABK�� (BKBO>IIV
� ELJB� D>OABKBOP� TFII� KBBA� QL�
PRMMIBJBKQ� QEBFO� E>OSBPQ� TFQE� LQEBO� CLLA� PLRO@BP��5KFSBOPFQV� LC�

$)"04&2 �� � 3&&%�4/�4"#,& 02/(2"-3 ���

https://opentextbooks.library.arizona.edu/culinarymedicine/?p=784#h5p-72
https://opentextbooks.library.arizona.edu/culinarymedicine/?p=784#h5p-72
https://extension.arizona.edu/


"OFWLK>� $LLMBO>QFSB� &UQBKPFLK� >KA� FQP�->PQBO� (>OABKBOP� >OB� >K�
BU@BIIBKQ�OBPLRO@B�CLO�ELJB�D>OABKBOP��

�<::B;6AF��.?12;@�

$LJJRKFQV� D>OABKP� @>K� EBIM� FK@OB>PB� >@@BPP� QL� CORFQP� >KA�
SBDBQ>?IBP�CLO�MBLMIB�IFSFKD�FK�>M>OQJBKQP�LO�LQEBO�ELRPFKD�LMQFLKP�
QE>Q� AL� KLQ� E>SB� >@@BPP� QL� >K� LRQALLO� PM>@B� QL� DOLT� >� D>OABK��
$LJJRKFQV� JBJ?BOP� J>V� IB>PB� >� MILQ� LO� ?BA� FK� QEB� D>OABK� QL�
MI>KQ�>KA�@>OB�CLO�QEBFO�LTK�SBDBQ>?IB�D>OABK��„K�PLJB�PFQR>QFLKP
�
@LJJRKFQV� D>OABKP� >OB� >IPL� PLRO@BP� LC� MOLAR@B� QL� ?B� ALK>QBA�
QL�CLLA�M>KQOFBP�LO�J>V�?B� IL@>QBA�LK�QEB�MOLMBOQV�LC�>�ELRPFKD�
C>@FIFQV�QL�?B�RPBA�FK�QEB�@LJJRK>I�HFQ@EBK�LO�CLO�FKAFSFAR>I�RPB�?V�
OBPFABKQP��

)FPQLOF@>IIV
�QEBOB�E>SB�?BBK�J>KV�@LJJRKFQV�D>OABK�FKFQF>QFSBP�
FK�QEB�5KFQBA�3Q>QBP�AROFKD�K>QFLK>I�CLLA�PELOQ>DBP
�ABMOBPPFLKP
�
OB@BPPFLKP
� LO� QFJBP� LC� T>O� QL� >AAOBPP� ERKDBO� LO� LQEBO� PL@F>I�
FPPRBP��4EBPB�FK@IRAB�QEB�T>OQFJB�LO�IF?BOQV�D>OABKP�AROFKD�7LOIA�
7>O�„�LO�QEB�6F@QLOV�(>OABKP�LC�7LOIA�7>O�„„���

$LJJRKFQV� (>OABKP�LC�4R@PLK�FP�>�KLKMOL•Q�LOD>KFW>QFLK�QE>Q�
TLOHP� TFQE� MR?IF@� >KA� MOFS>QB� M>OQKBOP� QL� ABSBILM� >KA� J>FKQ>FK�
@LJJRKFQV� D>OABKP� FK� QEB� >OB>�� „Q� E>P� >� TB?PFQB� QE>Q� FK@IRABP�>�
J>M�LC�FQP�@LJJRKFQV�D>OABKP�>KA�LQEBO�OBPLRO@BP��

(05<<9��.?12;@�

3LJB�D>OABKP
�PR@E�>P�P@ELLI�D>OABKP
�>IPL�PBOSB�>K�BAR@>QFLK>I�
MROMLPB�� 4EBV� @>K� ?B� I>ODB� MILQP� LC� I>KA� LK� P@ELLI� DOLRKAP� LO�
KB>O?V�I>KA
�LO�QEBV�@>K�?B�PJ>II�MLQP�LK�>�@I>PPOLLJ�TFKALTPFII��
4EB� MOFJ>OV� MROMLPB� LC� >� P@ELLI� D>OABK� FP� QL� MOLSFAB� E>KAP�LK�
BUMBOFBKQF>I� IB>OKFKD� LMMLOQRKFQFBP� CLO� PQRABKQP�� 3@ELLI� D>OABKP�
@>K� ?B� RPBA� CLO� QB>@EFKD� EB>IQE� >KA� KRQOFQFLK
� P@FBK@B
�
J>QEBJ>QF@P
� I>KDR>DB
� >OQP
� >KA� KB>OIV� >KV� LQEBO� @I>PPOLLJ�

��� )/0& 7„,3/.

https://extension.arizona.edu/
https://extension.arizona.edu/master-gardener
https://communitygardensoftucson.org/community/
https://communitygardensoftucson.org/gardenlocations/
https://communitygardensoftucson.org/gardenlocations/
https://communitygardensoftucson.org/resource/


PR?GB@Q�� (>OABKP� @>K� >IPL� ?B� RPBA� QL� @LJMIBJBKQ� @I>PPOLLJ�
IB>OKFKD�BUMBOFBK@BP��

„K�JLPQ�@>PBP
�P@ELLI�D>OABKP�AL�KLQ�MOLAR@B�BKLRDE�CLLA�CLO�
RPB� FK� @>CBQBOF>P
� ?RQ� TE>Q� FP� MOLAR@BA� J>V� ?B� RPBA� CLO� CORFQ� LO�
SBDBQ>?IB� Q>PQB� QBPQP
� @LLHFKD� >@QFSFQFBP
� LO� LQEBO� KRQOFQFLK�
BAR@>QFLK�>@QFSFQFBP��3@ELLI�D>OABKP
�PMB@F•@>IIV�TFQE�D>OABK�?>PBA�
KRQOFQFLK�BAR@>QFLK
�>OB� IFHBIV�QL�FK@OB>PB�PQRABKQPu�TFIIFKDKBPP� QL�
QOV�SBDBQ>?IBP�>KA�QEBFO�MOBCBOBK@B�CLO�CORFQP�>KA�SBDBQ>?IBP��4EBV�
@>K�>IPL�FK@OB>PB�PQRABKQPu�SBDBQ>?IB�@LKPRJMQFLK��� �� ��

7>Q@E� QEFP�SFABL� COLJ� QEB� /$� *LEKPLK� &IBJBKQ>OV� 3@ELLI�
$LJJRKFQV� (>OABK� FK� 9RJ>
� "OFWLK>
� QL� PBB� QEB� LMBKFKD� LC� >�
@LJ?FKBA�P@ELLI�>KA�@LJJRKFQV�D>OABK��

/KB�LO�JLOB�FKQBO>@QFSB�BIBJBKQP�E>P�?BBK�BU@IRABA�

COLJ�QEFP�SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�QEBJ�LKIFKB�

EBOB��EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����LBJ?BA���

*?/.;��4?60B9AB?2�

"@@LOAFKD� QL� QEB� .",
�B?/.;� .4?60B9AB?2 � v>IILTP� CLO� QEB�
ABSBILMJBKQ�LC�>�S>OFBQV�LC�BKSFOLKJBKQ>I
�B@LKLJF@
�>KA�PL@F>I�
?BKB•QP� QL� QEB� PROOLRKAFKD� @LJJRKFQFBP�� 5O?>K� C>OJFKD� @>K�
OBAR@B� QO>KPMLOQ>QFLK� @LPQP
� EBIM� OBAR@B� ORKLƒ� >PPL@F>QBA� TFQE�
EB>SV�O>FKC>II
�>KA�IB>A�QL�?BQQBO�>FO�NR>IFQV�w� � �$LJJRKFQV�D>OABKP�
J>V�C>II�RKABO�QEB�RJ?OBII>�LC�RO?>K�>DOF@RIQROB��ELTBSBO
�FK�J>KV�
@>PBP
� RO?>K� >DOF@RIQROB� MOLAR@BP� CLLA� LK� >� I>ODBO� P@>IB� QL� ?B�
PLIA�CLO�>�MOL•Q��%RB�QL�IFJFQBA�PM>@B�FK�J>KV�RO?>K�>OB>P
�RO?>K�

$)"04&2 �� � 3&&%�4/�4"#,& 02/(2"-3 ���

https://youtu.be/RveC1Sl16R0
https://youtu.be/RveC1Sl16R0
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https://youtu.be/TRgbrZOo9Jw?si=VZkDRl2-eWKzrx-h
https://youtu.be/TRgbrZOo9Jw?si=VZkDRl2-eWKzrx-h
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https://www.usda.gov/sites/default/files/documents/6-Farmtoinstitution.pdf
https://www.usda.gov/sites/default/files/documents/6-Farmtoinstitution.pdf
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https://youtu.be/rZVZ3_xf3ZY
https://phoenixmed.arizona.edu/culinary-medicine/farm-fresh
https://phoenixmed.arizona.edu/culinary-medicine/farm-fresh
https://youtu.be/MI3nEPIU5qo?si=NK-zVuW3GPtBg_cd
https://youtu.be/MI3nEPIU5qo?si=NK-zVuW3GPtBg_cd
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https://youtu.be/peto7dZp5vY?si=FdlWlR0tT5uSVPCg
https://youtu.be/peto7dZp5vY?si=FdlWlR0tT5uSVPCg
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https://www.ams.usda.gov/sites/default/files/media/SharedKitchenSurveyCaseStudy_ChikneggKitchen.pdf
https://www.ams.usda.gov/sites/default/files/media/SharedKitchenSurveyCaseStudy_ChikneggKitchen.pdf
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https://www.fns.usda.gov/snap/supplemental-nutrition-assistance-program
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https://www.doubleupaz.org/locations
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https://www.doubleupaz.org/locations
https://youtu.be/F5IdM-jQjuQ?si=jARtlQxNo6p9mX5B
https://youtu.be/F5IdM-jQjuQ?si=jARtlQxNo6p9mX5B
https://youtu.be/F5IdM-jQjuQ?si=jARtlQxNo6p9mX5B
https://www.fns.usda.gov/wic
https://www.fns.usda.gov/wic
https://www.fns.usda.gov/wic
https://www.fns.usda.gov/wic
https://www.fns.usda.gov/wic
https://www.fns.usda.gov/fmnp/wic-farmers-market-nutrition-program
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https://pixabay.com/illustrations/feedback-focus-group-group-team-7241297/
https://pixabay.com/illustrations/feedback-focus-group-group-team-7241297/
https://pixabay.com/users/geralt-9301/
https://pixabay.com/service/terms/
https://cdn.ymaws.com/www.iap2.org/resource/resmgr/pillars/Spectrum_8.5x11_Print.pdf
https://cdn.ymaws.com/www.iap2.org/resource/resmgr/pillars/Spectrum_8.5x11_Print.pdf
https://staging.nutrition.cales.arizona.edu/outreach/snap-ed
https://staging.nutrition.cales.arizona.edu/outreach/snap-ed
https://norton.arizona.edu/cred
https://norton.arizona.edu/cred
https://uarizona.co1.qualtrics.com/jfe/form/SV_eVEsuxD4monzfEN


 <:HE8 <:HE8����������� ��B@@HA<GL�C4EGA8EF;<CF�

C?4L�4A�<@CBEG4AG�EB?8�<A�6H?<A4EL�

@87<6<A8��X-84@�, C<E<G	�-84@JBE>	�

�B@@HA<GLY�5L��A8@BA8��� �<F�

?<68AF87�HA78E�4�)<K454L�%<68AF8��

SBOPFLK�LC�QEB�QBUQ��9LR�@>K�SFBT�FQ�LKIFKB�EBOB��

EQQMP���LMBKQBUQ?LLHP�IF?O>OV�>OFWLK>�BAR�

@RIFK>OVJBAF@FKB� M�����E�M����

„-0/24".$&� /'� $/--5.„49� 0"24.&23�

$RIFK>OV� JBAF@FKB� PBBHP� QL�
EBIM�FKAFSFAR>IP�>@EFBSB�MOLMBO�
KRQOFQFLK� QL� EBIM� MOBSBKQ� LO�
J>K>DB�@EOLKF@�AFPB>PBP�PR@E�
>P�AF>?BQBP�>KA�EB>OQ�AFPB>PB��
"P� JBKQFLKBA� MOBSFLRPIV
� I>@H�
LC� >@@BPP� QL� KRQOFQFLRP� CLLAP
�
IFJFQBA� CLLA� MOBM>O>QFLK�
BUMBOFBK@B�LO�PHFIIP
�>KA�I>@H�LC�
KRQOFQFLK� FKCLOJ>QFLK� >OB�
>JLKD� J>KV� PVPQBJF@� >KA�
FKAFSFAR>I�?>OOFBOP�QL�KRQOFQFLK��
#B@>RPB� LC� QEB� @LJMIBUFQV� LC�
QEBPB� @E>IIBKDBP
� QEBOB� FP� KL�
PFKDIB� MLIF@V
� DLSBOKJBKQ�
BKQFQV
�LO�LOD>KFW>QFLK�QE>Q�@>K�
>AAOBPP� QEBJ� >ILKB�� #V�

TLOHFKD� TFQE� LQEBO� @LJJRKFQV� IB>ABOP
� LOD>KFW>QFLKP
� >DBK@FBP
�
>KA�FKAFSFAR>IP
�QEB�TLOH�FP�PMOB>A�LRQ�>JLKD�JRIQFMIB�M>OQKBOP
�
B>@E�TFQE�QEBFO�LTK�PQOBKDQEP
�>RAFBK@B
�>KA�>OB>P�LC�BUMBOQFPB�QL�
TLOH�QLT>OA�PE>OBA�DL>IP�?RQ�FK�AFƒBOBKQ�PMEBOBP�LC�FK€RBK@B�>KA�
>AAOBPPFKD�AFƒBOBKQ�3%/)��

��� )/0& 7„,3/.
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https://opentextbooks.library.arizona.edu/culinarymedicine/?p=630#h5p-75
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https://www.feedingamerica.org/
https://www.feedingamerica.org/
https://www.gcfb.org/wp-content/uploads/2019/04/Foods_to_Encourage.pdf
https://www.gcfb.org/wp-content/uploads/2019/04/Foods_to_Encourage.pdf
https://borderlandsproducerescue.org/programs/redistribute/
https://borderlandsproducerescue.org/programs/redistribute/
https://borderlandsproducerescue.org/programs/redistribute/
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https://extension.arizona.edu/cochise-building-healthy-communities
https://extension.arizona.edu/cochise-building-healthy-communities
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https://oercommons.org/courses/community-tool-box
https://www.cdc.gov/health-equity/what-is/?CDC_AAref_Val=https://www.cdc.gov/healthequity/whatis/index.html
https://connect.extension.org/db/epublications/record/extension-s-national-framework-for-health-equity-and-well-being
https://connect.extension.org/db/epublications/record/extension-s-national-framework-for-health-equity-and-well-being
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https://health.gov/healthypeople/priority-areas/social-determinants-health
https://www.ruralhealthinfo.org/toolkits/sdoh
https://www.ruralhealthinfo.org/toolkits/sdoh
https://web.archive.org/web/20240422151134/https://nutrition.cales.arizona.edu/outreach/snap-ed/community-engagement-learning-modules
https://www.ruralhealthinfo.org/toolkits/sdoh
https://www.cdc.gov/healthequity/index.html
https://www.cdc.gov/about/priorities/why-is-addressing-sdoh-important.html
https://www.cdc.gov/about/priorities/why-is-addressing-sdoh-important.html
https://web.archive.org/web/20240916222211/https://www.cdc.gov/globalhealth/healthprotection/fetp/training_modules/15/community-needs_pw_final_9252013.pdf
https://web.archive.org/web/20240916222211/https://www.cdc.gov/globalhealth/healthprotection/fetp/training_modules/15/community-needs_pw_final_9252013.pdf
https://web.archive.org/web/20240916222211/https://www.cdc.gov/globalhealth/healthprotection/fetp/training_modules/15/community-needs_pw_final_9252013.pdf
https://web.archive.org/web/20240916222211/https://www.cdc.gov/globalhealth/healthprotection/fetp/training_modules/15/community-needs_pw_final_9252013.pdf
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/concepts-community.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_concepts.html
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/concepts-community.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_concepts.html
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/concepts-community.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_concepts.html
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/concepts-community.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_concepts.html
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https://ctb.ku.edu/en/table-of-contents/assessment/assessing-community-needs-and-resources/describe-the-community/main
https://ctb.ku.edu/en/table-of-contents/assessment/assessing-community-needs-and-resources/describe-the-community/main
https://ctb.ku.edu/en/table-of-contents/assessment/assessing-community-needs-and-resources/describe-the-community/main
https://www.cdc.gov/global-health-equity/php/publications/equity-lens.html
https://www.cdc.gov/global-health-equity/php/publications/equity-lens.html
https://phaboard.org/wp-content/uploads/Standards-Measures-Initial-Accreditation-Version-2022.pdf
https://phaboard.org/wp-content/uploads/Standards-Measures-Initial-Accreditation-Version-2022.pdf
https://phaboard.org/wp-content/uploads/Standards-Measures-Initial-Accreditation-Version-2022.pdf
https://www.cdc.gov/dnpao-state-local-programs/php/practitioners-guide/index.html
https://www.cdc.gov/dnpao-state-local-programs/php/practitioners-guide/index.html
https://www.cdc.gov/dnpao-state-local-programs/php/practitioners-guide/index.html
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health
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https://repository.arizona.edu/bitstream/handle/10150/671200/az2023-2023.pdf?sequence=1&isAllowed=y
https://repository.arizona.edu/bitstream/handle/10150/671200/az2023-2023.pdf?sequence=1&isAllowed=y
https://repository.arizona.edu/bitstream/handle/10150/671200/az2023-2023.pdf?sequence=1&isAllowed=y
https://publications.jsi.com/JSIInternet/Inc/Common/_download_pub.cfm?id=14333&lid=3
https://publications.jsi.com/JSIInternet/Inc/Common/_download_pub.cfm?id=14333&lid=3
https://publications.jsi.com/JSIInternet/Inc/Common/_download_pub.cfm?id=14333&lid=3
https://www.urban.org/sites/default/files/publication/104935/fostering-partnerships-for-community-engagement_0.pdf
https://www.urban.org/sites/default/files/publication/104935/fostering-partnerships-for-community-engagement_0.pdf
https://www.urban.org/sites/default/files/publication/104935/fostering-partnerships-for-community-engagement_0.pdf
https://doi.org/10.48558/5900-KN19
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/models-frameworks.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_models.html
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/models-frameworks.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_models.html
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/models-frameworks.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_models.html
https://www.atsdr.cdc.gov/community-engagement/php/chapter-1/models-frameworks.html?CDC_AAref_Val=https://www.atsdr.cdc.gov/communityengagement/pce_models.html
https://web.archive.org/web/20240529093645/https://www.acha.org/HealthyCampus/HealthyCampus/Ecological_Model.aspx
https://web.archive.org/web/20240529093645/https://www.acha.org/HealthyCampus/HealthyCampus/Ecological_Model.aspx
https://web.archive.org/web/20240529093645/https://www.acha.org/HealthyCampus/HealthyCampus/Ecological_Model.aspx
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>KA�MOL@BPPBA�>P�TBII�>P�BU@BPP�PFJMIB�@>O?LEVAO>QBP�FK�EFP�
AFBQ�� 'LO� >� DOB>Q� AFP@RPPFLK� LK� QEB� ?FL@EBJFPQOV� LC� ."',%�
>KA�COR@QLPB
�TB�OB@LJJBKA�QEB�9LR4R?B�SFABL�v3RD>O��QEB�
#FQQBO�4ORQEw�?V�%O��2L?BOQ�,RPQFD��

��� 7EBK� MLPPF?IB
� AFBQP� TFQE� IFJFQBA� @>O?LEVAO>QBP� >KA�
P>QRO>QBA�C>Q�>KA�BKOF@EBA�TFQE�EFDE�•?BO�>KA�RKP>QRO>QBA�
C>QP� 	B�D�
� -BAFQBOO>KB>K� AFBQ
� @>OAFLJBQ>?LIF@� MOLQB@QFSB�
B>QFKD� M>QQBOK
� PELRIA� ?B� BK@LRO>DBA
� ARB� QL� QEBFO�
>AAFQFLK>I�@>OAFLS>P@RI>O�?BKB•QP��

(FSBK�QEFP�M>QFBKQuP�@RIQRO>I�CLLA�MOBCBOBK@BP
�O>QEBO�QE>K�
OB@LJJBKAFKD� QE>Q� EB� PQLMP� B>QFKD� 0BORSF>K� CLLAP� >KA�
>ALMQ�>�-BAFQBOO>KB>K�AFBQ
�EFP�EB>IQE�@>OB�QB>J�@>K�TLOH�
TFQE� EFJ� QL� FK@LOMLO>QB� EB>OQ�EB>IQEV� @LJMLKBKQP� LC� QEB�
-BAFQBOO>KB>K� AFBQ
� PR@E� >P� FK@OB>PFKD� CORFQ� >KA� SBDBQ>?IB�
FKQ>HB
� FK@OB>PFKD� JLKLRKP>QRO>QBA� C>Q� FKQ>HB
� >KA�
AB@OB>PFKD� P>QRO>QBA�>KA�QO>KP�C>Q�FKQ>HB��%FBQ>OV�@E>KDBP�
PELRIA� J>FKQ>FK� QEB� FJMLOQ>KQ� @LKKB@QFLK� LC� QEFP� M>QFBKQuP�
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@RIQROB��)B>IQE�@>OB�MOLSFABOP�@>K�TLOH�TFQE�QEFP�M>QFBKQ�QL�
ABQBOJFKB�TE>Q�>PMB@QP�LC�>�EB>OQ�EB>IQEV�AFBQ
�FC�>KV
�TLRIA�
?B�OB>PLK>?IB�>KA�LO�OB>IFPQF@�QL�>ALMQ����

4EFP�M>QFBKQ�>IPL�OBMLOQP�IFJFQBA�FK@LJB
�PL�EB�PELRIA�?B�
P@OBBKBA�CLO�CLLA�FKPB@ROFQV��„C�CLLA�FKPB@ROFQV�FP�MOBPBKQ
�QEFP�
@>K�E>SB�>�MOLCLRKA� FJM>@Q�LK�QEB�M>QFBKQ�>KA�EFP�EB>IQE�
LRQ@LJBP�� 4EB� EB>IQE�@>OB� QB>J� @>K� TLOH� QLDBQEBO� QL�
MOLSFAB�OBPLRO@BP�>KA�PRMMLOQ�CLO�>@@BPPFKD�BKLRDE�CLLA��
#BCLOB�FJMIBJBKQFKD�>KV�LQEBO�KRQOFQFLK�FKQBOSBKQFLKP
�FQ�FP�
FJMLOQ>KQ� CLO� QEB� M>QFBKQ� QL� E>SB� >ABNR>QB� >@@BPP� >KA�
FKQ>HB�LC�CLLA����

„C� QEB� M>QFBKQ� E>P� >ABNR>QB� >@@BPP� QL� CLLA
� KRQOFQFLK�
OB@LJJBKA>QFLKP� TLRIA� >IPL� FK@IRAB� MOBSBKQFLK� LO�
QOB>QJBKQ�LC�LQEBO�@LJLO?FA�@LKAFQFLKP�QE>Q�>OB�@LJJLKIV�
>PPL@F>QBA� TFQE� ."',%
� FK@IRAFKD� $6%
� QVMB� �� AF>?BQBP
�
EVMBOIFMFABJF>
�>KA�EVMBOQBKPFLK��"AAOBPPFKD�@>O?LEVAO>QB�
FKQ>HB�PMB@F•@>IIV�TFII�?B�FJMLOQ>KQ�CLO�QEFP�M>QFBKQ�?B@>RPB�
EB�E>P�AFP@ILPBA�QE>Q�EB�FP�QOVFKD�QL�>SLFA�QEBJ�>IQLDBQEBO��
"� JLABPQ� FKQ>HB� LC� @>O?LEVAO>QBP� ?>I>K@BA� TFQE� MOLQBFK
�
EB>IQEV� C>Q
� >KA� •?BO� @>K� EBIM� PRMMLOQ�49B0<@2� IBSBIP� CLO�
MBLMIB� >Q� OFPH� CLO� AF>?BQBP�� "SLFAFKD� @>O?LEVAO>QBP�
>IQLDBQEBO� FP� >� PFDK� LC� >K� RKEB>IQEV� OBI>QFLKPEFM� TFQE� CLLA�
>KA� J>V� IB>A� QL� LQEBO� AFPLOABOBA� B>QFKD� QELRDEQP� LO�
?BE>SFLOP���
���

„KPQB>A
� QEB� M>QFBKQ� PELRIA� IB>OK� >?LRQ� EB>IQEV� PLRO@BP�
LC�@>O?LEVAO>QBP�QE>Q�>OB�COLJ�TELIB�SBDBQ>?IBP�>KA�TELIB�
DO>FKP� >KA� QE>Q� >IPL� >OB� EFDE� FK� •?BO
� O>QEBO� QE>K� OB•KBA�
@>O?LEVAO>QBP��„C�EB�T>KQP�QL�@LKQFKRB�QL�B>Q�MLQ>QLBP�>KA�
TEFQB� OF@B
� QEB� @LK@BMQ� LC� OBPFPQ>KQ� PQ>O@EBP� @>K� ?B�
FKQOLAR@BA�>KA�*R>K�@>K�?B�>ASFPBA�QL�IBQ�QEBPB�CLLAP�@LLI�
ALTK
�LO�@LLH�BKLRDE�CLO�QEB�TBBH
�QEBK�OBEB>Q�QEBJ�PL�>P�
QL�ILTBO�QEBFO�DIV@BJF@�IL>A�>KA�MOBSBKQ�CROQEBO�TLOPBKFKD�
LC�QEB�."',%��

„K�M>QFBKQP�TFQE�."',%
�>I@LELI�@>K�?B�>�@LC>@QLO�CLO�IFSBO�
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AFPB>PB� MOLDOBPPFLK
� >KA� FKQ>HB� PELRIA� ?B� >PPBPPBA�
OBDRI>OIV�� 4EFP� M>QFBKQ� MOBSFLRPIV� @LKPRJBA� �� QL� �� ?BBOP�
MBO� A>V
� ?RQ� KL� ILKDBO� @LKPRJBP� >I@LELI�� )FP� EB>IQE�@>OB�
MOLSFABOP� @>K� MOLSFAB� PRMMLOQ� FK� @LKQFKRFKD� QL� @LKPRJB�
IFJFQBA� >JLRKQP� LC� >I@LELI�� )FP� EB>IQE�@>OB� MOLSFABOP� >IPL�
OBDRI>OIV�@>K�OB>PPBPP�EFP�FKQ>HB�LC�>I@LELI���
���

���2B@LJJBKAFKD�TBFDEQ�ILPP�J>V�KLQ�?B�>MMOLMOF>QB�CLO�
IB>K� M>QFBKQP� TFQE� ."',%
� ?RQ� AFBQ>OV� JLAF•@>QFLKP� >KA�
BUBO@FPB�FK�QEFP�DOLRM�J>V�?B�?BKB•@F>I��

4EFP� M>QFBKQuP� EB>IQE�@>OB� MOLSFABOP� PELRIA� JLKFQLO� EFP�
TBFDEQ�QL�BKPROB�RKFKQBKABA�TBFDEQ�ILPP�ALBP�KLQ�L@@RO��"P�
IFSBO�AFPB>PB�MOLDOBPPBP
�>�M>QFBKQuP�OFPH�CLO�J>IKRQOFQFLK�>IPL�
FK@OB>PBP��5KFKQBKABA�TBFDEQ�ILPP�@LRIA�?B�>K�B>OIV�LO�I>QB�
FKAF@>QLO�LC�J>IKRQOFQFLK����

���0>QFBKQP�TFQE�."',%�PELRIA�?B�PQOLKDIV�BK@LRO>DBA�QL�
FK@OB>PB� QEBFO� >@QFSFQV� IBSBI� QL� QEB� BUQBKQ� MLPPF?IB��
„KAFSFAR>IFWBA� MOBP@OFMQFSB� BUBO@FPB� OB@LJJBKA>QFLKP� J>V�
FK@OB>PB� PRPQ>FK>?FIFQV� >KA� E>SB� ?BKB•QP� FKABMBKABKQ� LC�
TBFDEQ�ILPP��

4EFP�M>QFBKQ�FP�ALFKD�PLJB�MEVPF@>I�>@QFSFQV�>Q�?>PBIFKB
�>KA�
FQ� TLRIA� ?B� FJMLOQ>KQ� QL� DBQ� JLOB� FKCLOJ>QFLK� >?LRQ� QEB�
FKQBKPFQV� >KA� ARO>QFLK�� "AAFQFLK>IIV
� QEB� M>QFBKQ� KLQBP� QE>Q�
QEBOB� >OB� IFJFQBA� MI>@BP� TEBOB� EB� @>K� BUBO@FPB� LRQPFAB� LC�
EFP�@ROOBKQ�>@QFSFQV��EFP�EB>IQE�@>OB�QB>J�PELRIA�L?Q>FK�JLOB�
FKCLOJ>QFLK� >?LRQ� QEFP
� QLL�� 4EB� EB>IQE�@>OB� QB>J� PELRIA�
TLOH�TFQE�QEB�M>QFBKQ�QL�ABSBILM�>K�FKAFSFAR>IFWBA�MI>K�CLO�
ELT�EB�@>K�FK@OB>PB�EFP�>@QFSFQV� IBSBI�FK�>�P>CB
�PRPQ>FK>?IB�
T>V��

�H?<A4EL�&87<6<A8�_AG8EI8AG<BAF��H?<A4EL�&87<6<A8�_AG8EI8AG<BAF�

� � „Q�FP�FJMLOQ>KQ�QL�FABKQFCV�>KA�PE>OB�OBPLRO@BP�
>KA�FKQBOSBKQFLKP�QE>Q�>OB�>MMOLMOF>QB�CLO�*R>KuP�
I>KDR>DB�>KA�@RIQRO>I�>KA�PL@F>I�?>@HDOLRKA��„Q�
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TLRIA�?B�EBIMCRI�QL�>PH�JLOB�LMBK�BKABA
�
KLKGRADJBKQ>I�NRBPQFLKP�OBD>OAFKD�QEB�@RIFK>OV�
MOBM>O>QFLK�LC�CLLAP�QE>Q�*R>K�B>QP��„Q�FP�@LJJLK�
CLO�*R>KuP�TFCB�QL�?B�MOFJ>OFIV�OBPMLKPF?IB�CLO�
MOBM>O>QFLK�LC�JB>IP��.RQOFQFLK�>KA�@RIFK>OV�
FKQBOSBKQFLKP�PELRIA�FK@IRAB�*R>KuP�C>JFIV�>KA�
B>QFKD�E>?FQP��FQ�TFII�>IPL�FK@OB>PB�IFHBIFELLA�LC�
PRPQ>FKFKD�AFBQ>OV�@E>KDBP��„C�QEB�0BORSF>K�AFBQ�FP�
KLQ�C>JFIF>O�QL�QEB�@IFKF@F>K
�FQ�FP�>MMOLMOF>QB�QL�
ABJLKPQO>QB�LMBKKBPP�>KA�@ROFLPFQV�OBD>OAFKD�
AFPEBP�>KA�CLLAP��3BB�@E>MQBO����CLO�BU>JMIBP�LC�
@RIQRO>I�KRQOFQFLK�@LRKPBIFKD�NRBPQFLKP�>KA�QEB�
MOBM>OB�BKD>DB�OBPMLKA�JLABI�CLO�BKD>DFKD�
TFQE�@IFBKQP�LC�AFSBOPB�@RIQRO>I�?>@HDOLRKAP��

� � #B@>RPB�*R>K�E>P�PE>OBA�FKQBOBPQ�>KA�NRBPQFLKP�
OBD>OAFKD�QEB�HBQLDBKF@�AFBQ
�FQ�TLRIA�?B�
FJMLOQ>KQ�QL�MOLSFAB�BAR@>QFLK�OBD>OAFKD�QEB�
MOLP�>KA�@LKP�LC�QEB�HBQL�AFBQ��„Q�PELRIA�?B�
BJME>PFWBA�QE>Q�>IQELRDE�QEB�HBQL�AFBQ�FP�>�ILT�
@>O?LEVAO>QB�AFBQ
�FQ�FP�>IPL�>�EFDE�C>Q�AFBQ
�TEF@E�
TLRIA�?B�@LKQO>FKAF@>QBA�CLO�M>QFBKQP�TFQE�
."',%
�?B@>RPB�FQ�FP�AF•@RIQ�QL�@LKPRJB�QEB�
OB@LJJBKABA�J>@OLKRQOFBKQ�AFPQOF?RQFLK�CLO�
."',%�	M>OQF@RI>OIV�@LKPRJFKD�>ABNR>QB�•?BO�
>KA�IBPP�P>QRO>QBA�LO�QO>KP�C>Q
�TFQE�QEB�PQOF@Q�
J>@OLKRQOFBKQ�FKQ>HB�OB@LJJBKA>QFLKP�QE>Q�>OB�
>K�FKEBOBKQ�M>OQ�LC�QEB�HBQL�AFBQ��„Q�FP�>MMOLMOF>QB�
QL�OBFKCLO@B�OB@LJJBKA>QFLKP�LC�EB>OQ�EB>IQEV�
AFBQP�TFQE�*R>K�TEFIB�AFP@RPPFKD�QEB�FKAF@>QFLKP�
>KA�@LKQO>FKAF@>QFLKP�LC�QEB�HBQL�AFBQ��'LO�JLOB�
FKCLOJ>QFLK�>?LRQ�QEB�HBQL�AFBQ�>KA�LQEBO�
MLMRI>O�AFBQP
�PBB�@E>MQBO����

� � *R>K�E>P�BUMOBPPBA�DRFIQ�>?LRQ�B>QFKD�@BOQ>FK�
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CLLAP
�QEB�FJMLOQ>K@B�LC�vCLLA�FP�ILSB
w�>KA�
B>QFKD�CLO�C>JFIV�>KA�PL@F>I�OBI>QFLKPEFMP��„Q�FP�
BPPBKQF>I�QL�ELKLO�*R>KuP�@RIQRO>I�CLLA�
MOBCBOBK@BP
�KLQ�PQFDJ>QFWB�@BOQ>FK�CLLA�DOLRMP�
LO�FKDOBAFBKQP
�>P�TBII�>P�KLQ�QOB>Q�>KV�CLLA�LO�
AFBQ�>P�>�M>K>@B>��+KLTIBADB�FP�MLTBO
�>KA�
MOLSFAFKD�L?GB@QFSB�KRQOFQFLK�BAR@>QFLK�>?LRQ�
AFƒBOBKQ�CLLA�DOLRMP�>KA�QEBFO�OLIBP�FK�EB>IQE�FP�
HBV��3BB�@E>MQBO���CLO�JLOB�FKCLOJ>QFLK�LK�
BKGLVFKD�CLLA�>Q�ELJB�>KA�?BVLKA��

� � „Q�FP�EBIMCRI�QL�HBBM�>�@LIIB@QFLK�LC�OB@FMBP�QE>Q�
EFDEIFDEQ�QO>AFQFLK>I�JB>IP�LC�AFƒBOBKQ�@RIQRO>I�
?>@HDOLRKAP�LC�M>QFBKQP�>�@IFKF@F>K�J>V�PBB��&SBK�
E>SFKD���OB@FMB�>S>FI>?IB�CLO�M>QFBKQP�EBIMP�QL�
ABJLKPQO>QB�@RIQRO>I�>T>OBKBPP��'LO�*R>K
�>K�
BU>JMIB�LC�>�KRQOFBKQ�OF@E�QO>AFQFLK>I�@L>PQ>I�
0BORSF>K�AFPE�FP�NRFKLQQL�	0BORSF>K�NRFKL>
OFPLQQL
��"AAFQFLK>IIV
�FQ�FP�FJMLOQ>KQ�QL�IB>OK�COLJ�
*R>K�>KA�EFP�C>JFIV�ELT�QEBV�MOBM>OB�JB>IP
�
TE>Q�PQ>MIB�FKDOBAFBKQP�QEBV�RPB
�>KA
�>CQBO�
MOLSFAFKD�CLRKA>QFLK>I�KRQOFQFLK�BAR@>QFLK
�QL�
RPB�QE>Q�FKCLOJ>QFLK�QL�EBIM�QEBJ�MBOPLK>IFWB�
@RIFK>OV�@E>KDBP�QL�MOLJLQB�KRQOFQFLK>I�>KA�
LSBO>II�EB>IQE��3BB�>MMBKAFU�#�CLO�OB@FMBP�>KA�
OB@LJJBKA>QFLKP�CLO�OB@FMB�>A>MQ>QFLKP��

� � „Q�FP�>IPL�?BPQ�MO>@QF@B�QL�?B�>T>OB�LC�QEB�AFƒBOBKQ�
CLLA�AFPQOF?RQFLK�OBPLRO@BP�>S>FI>?IB�FK�QEB�
@LJJRKFQV�QL�EBIM�MOLJLQB�>@@BPP�QL�COBPE�CORFQP�
>KA�SBDBQ>?IBP
�>P�TBII�>P�LQEBO�KRQOFQFLRP�CLLA��
4EBPB�@>K�FK@IRAB�3.?:2?@�:.?82A@ 
�:</692�
:.?82A@ 
�0<::B;6AF�4.?12;@ 
�>KA�492.;6;4�
MOLDO>JP��3BB�@E>MQBO����CLO�JLOB�FKCLOJ>QFLK�
>?LRQ�QEBPB�PBBA�QL�Q>?IB�MOLDO>JP��
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�5623�0<:=9.6;A� �)BOB�CLO�>KKR>I�TBIIKBPP�BU>J�
�6@A<?F� <3� =?2@2;A� 699;2@@��,BJLKA� 	,BB

� >� ���VB>O�LIA� J>K
�

E>P� >K� >MMLFKQJBKQ� TFQE� EFP� JBAF@>I� QB>J� QLA>V� CLO� EFP� >KKR>I�
TBIIKBPP�@EB@HRM��,BJLKA�FP�FKQBOBPQBA�FK�IB>OKFKD�ELT�QL�J>K>DB�
EFP� ?ILLA� MOBPPROB� TFQE� AFBQ� FC� EB� @>K� >KA� >PHP� FC� QEB� QB>J� @>K�
PRDDBPQ� EB>IQEV� JB>IP� QE>Q�>OB�B>PV� QL� J>HB� CLO� ��MBOPLK�� )B�FP�
@ROFLRP�FC�EB�PELRIA�?B�Q>HFKD�>KV�PRMMIBJBKQP�QL�ILTBO�EFP�?ILLA�
MOBPPROB�� „K�QEB�M>PQ� ��VB>OP
�EFP� IFCBPQVIB�@E>KDBA�ARB�QL�E>SFKD�
HKBB� PRODBOV� QL� OBM>FO� >K� LIA� CLLQ?>II� FKGROV� >KA� @>OFKD� CLO� EFP�
PMLRPB
�TELJ�EB�ILPQ�QL�@>K@BO��)B�E>P�D>FKBA�PLJB�TBFDEQ�>KA�
FP�ALFKD�PLJB�MEVPF@>I�QEBO>MV�QL�PQOBKDQEBK�EFP�HKBB�PL�EB�@>K�
OBPRJB�EFP�MEVPF@>I�>@QFSFQV��

�.?2�A2.:�:2:/2?@��

x� 0EVPF@F>K�

x� .ROPB�MO>@QFQFLKBO�

x� 2BDFPQBOBA�AFBQFQF>K�KRQOFQFLKFPQ�

x� 0E>OJ>@FPQ�

x� &UBO@FPB�MEVPFLILDFPQ�

%.@A� :2160.9�56@A<?F��+FAKBV� PQLKB�TEFIB�FK�@LIIBDB
�KLKB�PFK@B��
,LT� SFQ>JFK� %� IBSBI� �� VB>OP� >DL�� OBPLISBA� >CQBO� PRMMIBJBKQFKD��
+KBB� PRODBOV� OBI>QBA� QL� LIA� PMLOQP� FKGROV�� 2BFKGROBA� QOVFKD� QL� DBQ�
?>@H� FKQL� PE>MB� TFQE� ORKKFKD� >KA� IFCQFKD� TBFDEQP� >CQBO� >� @LRMIB�
VB>OP� LC� FK>@QFSFQV� Q>HFKD� @>OB� LC� TFCB�� )>A� OBM>FO� PRODBOV� >KA� FP�
ALFKD�TBII��)>P�E>A�v?LOABOIFKBw�EFDE�?ILLA�MOBPPROB�FK�M>PQ�QE>Q�EB�
T>P�>?IB�QL�@LKQOLI�TFQE�FK@OB>PFKD�EFP�BUBO@FPB��KL�MOBSFLRP�?ILLA�
PRD>O� BIBS>QFLK�� %LBP� KLQ� PJLHB� >KA� AOFKHP� >I@LELI� JLABO>QBIV�
	IFJFQP�QL�����?BBOP�TBBH
��

�.:69F�:2160.9�56@A<?F�� &QEKF@FQV��0LIVKBPF>K��0>OBKQP�E>SB�JFIA�
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EVMBOQBKPFLK��)FP�C>QEBO�E>P�QVMB���AF>?BQBP��EFP�?OLQEBO�E>P�EFDE�
?ILLA�MOBPPROB��)FP�PFPQBO�>KA�EFP�@LIIBDB�>DB�PLK�>OB�EB>IQEV��

(<06.9�56@A<?F��,LPQ�TFCB�QL�?OB>PQ�@>K@BO���VB>OP�>DL��7>P�EBO�
MOFJ>OV� @>OBDFSBO� CLO� >� VB>O� ?BCLOB� EBO� AB>QE�� )>P� RPBA� >� DOFBC�
PRMMLOQ�KBQTLOH�LKIFKB�>KA�E>P�>�PRMMLOQFSB�COFBKA�DOLRM��7LOHP�
COLJ� ELJB� FK� QEB� QB@EKLILDV� FKARPQOV� FK� PLCQT>OB� ?RPFKBPP�
J>K>DBJBKQ��

"2160.A6<;@
@B==92:2;A@�� 7>P� ?OFB€V� Q>HFKD� >KQFABMOBPP>KQP�
	PBOQO>IFKB
� ?RQ� AB@FABA� EB� T>P� CBBIFKD� ?BQQBO� >KA� TB>KBA� COLJ�
QEBJ��4>HBP�SFQ>JFK�%�vTEBK�EB�OBJBJ?BOP
w�?B@>RPB�EFP�IBSBI�T>P�
ILT� FK� QEB� M>PQ�� Q>HBP� �
���� FKQBOK>QFLK>I� RKFQP� 	„5
� �� QL� �� QFJBP�
TBBH��

�992?462@
6;A<92?.;02@�� -FIA� I>@QLPB� FKQLIBO>K@B�� 4LIBO>QBP�
@EBBPB�>KA�VLDROQ��3EBII•PE�>IIBODV��

�62A� 56@A<?F�� )B� E>P� ?BBK� B>QFKD� JLOB� @LKSBKFBK@B� JB>IP
�
M>@H>DBA�PK>@HP
�>KA�C>PQ�CLLA�ARB�QL�KLQ�?BFKD�>?IB�QL�PQ>KA�CLO�
@LLHFKD�>KA�@E>IIBKDBP�TFQE�RPFKD�@ORQ@EBP�TEFIB�PELMMFKD��3FK@B�
ILPFKD�EFP�TFCB�>KA�EFP�PLK�DLFKD�>T>V�QL�@LIIBDB
�EB�E>P�PQORDDIBA�
QL�J>HB�JB>IP�CLO�EFJPBIC��

*@B.9�162A�?20.99��

x� �?2.83.@A
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https://extension.uga.edu/programs-services/detail.html/4/rite-bite-diabetes-cooking-school.html
https://extension.uga.edu/programs-services/detail.html/4/rite-bite-diabetes-cooking-school.html
https://medinsteadofmeds.com/
https://www.nucook.org/
https://www.nucook.org/
https://thrive.kaiserpermanente.org/care-near-you/northern-california/sanfrancisco/departments/health-education/lifestyle-medicine/healthy-cooking/
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https://ecjqe5azgvf.exactdn.com/wp-content/uploads/2019/06/Safe-Recipe-Cards-Updated-6.26.19.pdf
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https://www.feedingamerica.org/hunger-blog/what-difference-between-food-bank-and-food-pantry
https://www.azhealthzone.org/wp-content/uploads/2021/10/food-demonstration-guide-2019.pdf
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https://www.buffalo.edu/globalhealthequity/global-projects/foodequity.scaling-up.html
https://www.usda.gov/about-usda/news/blog/2010/12/14/getting-scale-regional-food-hubs
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https://www.feedingamerica.org/hunger-blog/what-difference-between-food-bank-and-food-pantry
https://doi.org/10.1093/OED/6055096103
https://www.canr.msu.edu/news/what_is_a_food_shed
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https://www.merriam-webster.com/dictionary/foodborne
https://www.cancer.gov/about-cancer/causes-prevention/risk/diet/antioxidants-fact-sheet
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https://nppc.health/
https://nppc.health/
https://www.usda.gov/sites/default/files/documents/usda_gleaning_toolkit.pdf
https://www.usda.gov/sites/default/files/documents/usda_gleaning_toolkit.pdf
https://faculty.cengage.com/titles/9781337906371
https://faculty.cengage.com/titles/9781337906371
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https://medlineplus.gov/ency/patientinstructions/000382.htm
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https://www.cdc.gov/healthyyouth/disparities/index.htm
https://www.cdc.gov/health-equity/what-is/?CDC_AAref_Val=https://www.cdc.gov/healthequity/whatis/index.html
https://www.cdc.gov/health-equity/what-is/?CDC_AAref_Val=https://www.cdc.gov/healthequity/whatis/index.html
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https://openknowledge.fao.org/server/api/core/bitstreams/5277b379-0acb-4d97-a6a3-602774104629/content


56@A<?60.9�A?.B:.�
-RIQFDBKBO>QFLK>I� QO>RJ>� BUMBOFBK@BA� ?V� >� PMB@F•@� @RIQRO>I
�
O>@F>I
�LO�BQEKF@�DOLRM��3LRO@B��"AJFKFPQO>QFLK�CLO�$EFIAOBK� ��
'>JFIFBP�

5<?:<;2@�
$EBJF@>I� JBPPBKDBOP� PB@OBQBA� ?V� >� S>OFBQV� LC� DI>KAP� FK�
OBPMLKPB�QL�>IQBOBA�@LKAFQFLKP�FK�QEB�?LAV�QE>Q�QO>SBI�QL���LO�
JLOB�PMB@F•@�Q>ODBQ�QFPPRBP�LO�LOD>KP
�TEBOB�FQ�BIF@FQP�>�PMB@F•@�
OBPMLKPB� QL� J>FKQ>FK� ELJBLPQ>PFP�� 3LRO@B��.A78EFG4A7<A:�
'BE@4?�4A7��?<A<64?�'HGE<G<BA	���G;��7<G<BA�

5F1?<9FG2@�
5KABODLBP� QEB� MOL@BPP� LC� EVAOLIVPFP� 	>� @EBJF@>I� MOL@BPP� LC�
AB@LJMLPFQFLK� FKSLISFKD� QEB� PMIFQQFKD� LC� >� ?LKA� >KA� QEB�
>AAFQFLK� LC� QEB EVAOLDBK @>QFLK� >KA� QEB EVAOLUFAB� >KFLK� LC�
T>QBO
��3LRO@B��-BOOF>J�7B?PQBO�/KIFKB�%F@QFLK>OV�

6;@B96;�
"� ELOJLKB� PB@OBQBA� ?V� PMB@F>I� @BIIP� FK� QEB� M>K@OB>P� FK�
OBPMLKPB� QL� BIBS>QBA� ?ILLA� DIR@LPB� @LK@BKQO>QFLK�� „KPRIFK�
@LKQOLIP� QEB� QO>KPMLOQ� LC� DIR@LPB� COLJ� QEB� ?ILLAPQOB>J� FKQL�
QEB� JRP@IB� >KA� C>Q� @BIIP�� 3LRO@B��.A78EFG4A7<A:� 'BE@4?� 4A7�
�?<A<64?�'HGE<G<BA	���G;��7<G<BA�

6;A2?=2?@<;.9�?29.A6<;@56=@�
"� PL@F>I� >PPL@F>QFLK
� @LKKB@QFLK
� LO� >•IF>QFLK� ?BQTBBK� �� LO�
JLOB�MBLMIB��3LRO@B��7FHFMBAF>�

6@<O.C<;2@�
0EVQLBPQOLDBKP� MOLAR@BA� J>FKIV� ?V� MI>KQP� LC� QEB� IBDRJB�
C>JFIV
� BPMB@F>IIV� PLV?B>KP
� MLQBKQF>IIV� RPBCRI� FK� ILTBOFKD�
@ELIBPQBOLI� >KA� FK� QOB>QFKD� PLJB� @>K@BOP� >KA� JBKLM>RP>I�
PVJMQLJP��3LRO@B��%F@QFLK>OV�@LJ�

$5,„."29 -&%„$„.& ���

https://www.acf.hhs.gov/trauma-toolkit/historical-trauma-concept
https://www.acf.hhs.gov/trauma-toolkit/historical-trauma-concept
https://www.cengage.com/c/understanding-normal-and-clinical-nutrition-12e-rolfes/9780357368107PF/?app=cmp
https://www.cengage.com/c/understanding-normal-and-clinical-nutrition-12e-rolfes/9780357368107PF/?app=cmp
https://www.merriam-webster.com/dictionary/hydrolysis
https://www.cengage.com/c/understanding-normal-and-clinical-nutrition-12e-rolfes/9780357368107PF/?app=cmp
https://www.cengage.com/c/understanding-normal-and-clinical-nutrition-12e-rolfes/9780357368107PF/?app=cmp
https://en.wikipedia.org/wiki/Interpersonal_relationship
https://www.dictionary.com/browse/isoflavone#google_vignette
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https://en.wikipedia.org/wiki/K%C4%81lua#:~:text=K%C4%81lua%20is%20a%20traditional%20Hawaiian,commonly%20served%20at%20l%C5%AB%CA%BBau%20feasts.
https://my.clevelandclinic.org/health/body/25177-ketones
https://www.merriam-webster.com/dictionary/ketosis
https://www.merriam-webster.com/dictionary/ketosis
https://www.merriam-webster.com/dictionary/kosher
https://www.merriam-webster.com/dictionary/laulau
https://www.merriam-webster.com/dictionary/laulau
https://www.cengage.com/c/understanding-normal-and-clinical-nutrition-12e-rolfes/9780357368107PF/?app=cmp
https://www.ers.usda.gov/data-products/food-access-research-atlas/documentation/#definitions
https://en.wikipedia.org/wiki/Machher_Jhol
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