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�H�LH����WLFOH

��5HYLHZ�RI�0DFURQXWULHQW�,QWDNH��QDO�VLV�LQ��LHWV�EDVHG�RQ��

�QLPDO�DQG�3ODQW�6RXUFH�)RRG�LQ�,QGLD

6ZDSDQ�%DQHUMHH

�EVWUDFW

0DFURQXWULHQWV�OLNH�FDUERK�GUDWHV��SURWHLQ��DQG�IDW�DUH�HVVHQWLDO�IRU�ERG��IXQFWLRQ�
DQG� HQHUJ��� &DUERK�GUDWHV� SOD�� VLJQLILFDQW� UROHV� LQGLDEHWHV� DQG� REHVLW��� ,QGLD�V�
FDORULH� LQWDNH� SULPDULO�� FRQVLVWV� RI� FDUERK�GUDWHV��ZLWK� KLJK�ILEHU�GLHWV� EHLQJ�PRUH�
EHQHILFLDO��3URWHLQV�DUH�YLWDO�IRU�OLYLQJ�FHOOV�DQG�PXVFOH�WLVVXH��ZLWK�RYHU�KDOI�FRPLQJ�
IURP�PXVFOH���GXOWV�VKRXOG� OLPLW� VDWXUDWHG�DQG� WUDQV� IDWVWR� DYRLG�REHVLW���GLDEHWHV��
FDUGLRYDVFXODU� GLVHDVH�� DQG� FDQFHU�� �Q�RSWLPDO�GLHWDU�� UHJLPHQ� LQFOXGHV� QXWULWLRXV�
PHDOV��ORZ�FDORULH�PHDOV�HQULFKHG�ZLWK�YHJHWDEOHV��IUXLWV��ZKROH�QXWV��PRGHUDWH�DQLPDO�
IRRGV��DQG�ORZ�IDW�GDLU���2QH�RI�WKH�SRSXODU�GLHW�W�SHV��WKH�0HGLWHUUDQHDQ�GLHW�RIIHUV�
VLJQLILFDQW� QXWULWLRQDO� EHQHILWV�GXH� WR� LWV�DEXQGDQW� ILEHU� FRQWHQW� DQG� VORZ�GLJHVWLRQ�
UDWHV��:HVWHUQ�GLHWV�XVXDOO��ODFN�GLHWDU��ILEHU�VR�WKDW�KLJK�ILEHU�IRRGV�FDQ�EHQHILW�KHDOWK��
6XIILFLHQW�ZDWHU�FRQVXPSWLRQ�LV� UHFRPPHQGHG�IRU�PHWDEROLVP��FHOOXODU�KRPHRVWDVLV��
WHPSHUDWXUH�UHJXODWLRQ��DQG�FLUFXODWRU��IXQFWLRQ��6R��RYHUDOO��D�EDODQFHG�GLHW�FRQVLVWV�RI�
FDUERK�GUDWHV��SURWHLQ��DQG�IDW�FRPELQHGDV�SULPDU��IRRG�JURXSV�FDOOHG�PDFURQXWULHQWV�
DQG�QRQ�QXWULHQWV�OLNH�ILEHU��DQWLR[LGDQWV��DQG�SK�WRFKHPLFDOV��7KLV�QDUUDWLYH�UHYLHZ�
DOVR�HPSKDVL]HG�YHJHWDULDQLVP�DQG�QRQ�YHJHWDULDQLVP��,QGLD�V�WZR�SULPDU��GLHW�W�SHV�
FRQWDLQ�SODQW�DQG�DQLPDO� IRRGWKDW�SURYLGHSURSRUWLRQDWH�PDFURQXWULHQWV���GKHUHQFH�
WRWKH�GLHWDU��JXLGHOLQHV�E��GLHWLWLDQV�IRU�GLHW�SODQ�SUHSDUDWLRQDQG�LWV�LPSOHPHQWDWLRQ�
E��SDWLHQWV�DUH�WZR�FULWLFDO�DVSHFWV�WKDW�PXVW�EH�SUDFWLFHG�VWULFWO��

.H�ZRUGV��0DFURQXWULHQWV���QLPDO� IRRG�� 3ODQW� IRRG��'LHW�SODQQLQJ��3URWHLQ��'LHW�
W�SHV��%DODQFHG�GLHW�

+RZ�WR�FLWH�WKLV�DUWLFOH�

6ZDSDQ�%DQHUMHH����5HYLHZ�RI�0DFURQXWULHQW�LQWDNH��QDO�VLV�LQ�'LHWV�EDVHG�RQ��QLPDO�DQG�3ODQW�VRXUFH�)RRG�LQ�,QGLD��
,QW�-�)RRG�1XWU�'LHW�������������������

�XWKRU� �IILOLDWLRQ�� 6HQLRU� /HFWXUHU�� 'HSDUWPHQW�
RI� 3DUDPHGLFDO� 6FLHQFHV�� 9LYHNDQDQGD�0LVVLRQ� 6HYD�
3UDWLVWKDQ��.DO�DQL��1DGLD���������:HVW�%HQJDO��,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� 6ZDSDQ� %DQHUMHH��
/HFWXUHU�� 'HSDUWPHQW� RI� 3DUDPHGLFDO� 6FLHQFHV��
9LYHNDQDQGD�0LVVLRQ�6HYD�3UDWLVWKDQ��.DO�DQL��1DGLD�
��������:HVW�%HQJDO��,QGLD�

(�PDLO��VEDQHUMHH�UHVHDUFKHU���#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

,QWHUQDWLRQDO�-RXUQDO�RI�)RRG��1XWULWLRQ�DQG�'LHWHWLFV
9ROXPH����1XPEHU����0D�����XJXVW�����

'2,��KWWS���G[�GRL�RUJ����������LMIQG������������������

,1752�8&7,21

0DFURQXWULHQWV�� RU� PDFURV�� DUH� HVVHQWLDO�
QXWULHQWV� IRU� RSWLPDO� ERG�� IXQFWLRQ��

LQFOXGLQJ� FDUERK�GUDWHV�� SURWHLQ�� DQG� IDW��
7KH�� SURYLGH� HQHUJ�� DQG� VWUXFWXUH�� DQG� WKHLU�
LQWDNH� YDULHV� EDVHG� RQ� SHUVRQDO� FLUFXPVWDQFHV��
ZLWK� UHFRPPHQGHG� UDQJHV�� �� FRPELQDWLRQ� RI�
WKHVH� QXWULHQWV� LV� UHTXLUHG� IRU� RSWLPDO� KHDOWK��
+RZHYHU�� WKH� RSWLPDO� FRPELQDWLRQ� LV� HOXVLYH��
DQG� KLVWRULFDOO��� KXPDQ� SRSXODWLRQV� KDYH�
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VXUYLYHG� RQ� GLHWV� ZLWK� YDU�LQJ� SURSRUWLRQV� RI�
WKHVH�PDFURQXWULHQWV��

�D�ER��G�DWH

&DUERK�GUDWHV��FRQVWLWXWLQJ��������RI�WKH�HQHUJ��
FRQVXPHG�E��KXPDQV��DUH�UHDGLO��GLJHVWHG� LQ� WKH�
VPDOO� LQWHVWLQH�� &DUERK�GUDWHV� DUH� FDWHJRUL]HG� DV�
HLWKHU� DYDLODEOH�RU�XQDYDLODEOH�� DQG� WKHLU�HOHYDWHG�
OHYHOV� FRQWULEXWH� WR� WKH� ULVN� RI� REHVLW����7KH� QHHG�
IRU�PRUH�UHOLDEOH�UHVHDUFK�WRROV�KDV�FRQVWUDLQHG�WKH�
VWXG��RI�PDFURQXWULHQWV��LPSDFW�RQ�KXPDQ�QXWULWLRQ��
QDPHO�� GLHWDU�� FDUERK�GUDWHV�� 1HYHUWKHOHVV��
FRQYHQWLRQDO� WHFKQLTXHV� IRU� HVWLPDWLQJ� WKH�
FDUERK�GUDWH� FRQWHQW� LQ� IRRG� KDYH� UHOLHG� RQ�
DQDO�]LQJ� RWKHU� FRPSRQHQWV� VXFK� DV� SURWHLQ�� IDW��
ZDWHU��DOFRKRO��DQG�DVK��7KLV�DSSURDFK�LQFRUSRUDWHV�
both��ber�and�non-carbohydrate�constituents,�such�
DV�RUJDQLF�DFLGV��7KH�WRWDO�FDUERK�GUDWH�FRQWHQW�FDQ�
EH�GHWHUPLQHG�E��GLUHFWO��DQDO�]LQJ�WKH�PDVVHV�RI�
speci�c�carbs�and��ber.�

&DUERK�GUDWH�LQ�WKH�,QGLDQ�GLHW

&DUERK�GUDWHV� DUH� QHFHVVDU�� IRU�KXPDQ�PHDOV��
PRQRVDFFKDULGHV� OLNH� JOXFRVH� DQG� IUXFWRVH� DUH�
SUHVHQW� LQ� IUXLWV�� YHJHWDEOHV�� KRQH��� VXFURVH��
ODFWRVH�� DQG� PLON�� &HUHDOV�� PLOOHWV�� SXOVHV�� URRW�
YHJHWDEOHV�� DQG� DQLPDO� GLHWV� FRQWDLQ� FRPSOH[�
FDUEV� VXFK� DV� VWDUFKHV� DQG� JO�FRJHQ�� 3ODQW� IRRGV�
SURYLGH� IRU� �������RI� WKH� WRWDO�GLHWDU��FDORULHV� LQ�
India.�High-�ber� diets� slow�down� the� absorption�
RI� FDUERK�GUDWHV�� HQKDQFH� IHHOLQJV� RI� IXOOQHVV��
ORZHU� EORRG� JOXFRVH�� DQG� OLSLGV�� DQG� DUH� PRUH�
bene�cial� for�health� than�low-�ber�diets.����VWXG��
DQDO�]HG� GLJHVWLEOH� FDUERK�GUDWHV� LQ� WKH� KXPDQ�
JDVWURLQWHVWLQDO� WUDFW� XVLQJ� HQ]�PHV� PLPLFNLQJ�
WKH�KXPDQ�V�VWHP��IRFXVLQJ�RQ�VXJDUV�OLNH�VXFURVH��
ZKLFK� DUH� FUXFLDO� FRPSRQHQWV� RI� FHUHDOV� DQG�
sugars.�The�study�employed�the�modi�ed�method�
of�analysis�of�the�Association�of�Of�cial�Analytical�
&KHPLVWV�WRWDO� GLHWDU�� WHFKQLTXH� WR� DVFHUWDLQ� WKH�
GLJHVWLEOH�FDUERK�GUDWH�IUDFWLRQV��VXFK�DV�VWDUFKHV�
DQG� VXJDUV�� LQ� GLIIHUHQW� W�SHV� RI� IRRG�� )UXFWRVH��
PDOWRVH��DQG�ODFWRVH�ZHUH�DEVHQW�LQ�DOO�ULFH�VDPSOHV��
ZKLOH� WKH� WRWDO� VXJDUV� DQG� VWDUFK� OHYHOV� H[KLELWHG�
PLQRU�YDULDWLRQV�DWWULEXWHG�WR�YDULHWDO�GLIIHUHQFHV��

6RXUFH�RI�&DUERK�GUDWHV

,QGLD�V� FDORULH� LQWDNH� SULPDULO�� FRPSULVHV�
FDUERK�GUDWHV��FRPSULVLQJ��������RI�WKH�WRWDO��7KH�
SULPDU��VRXUFHV�RI�FDUERK�GUDWHV�LQ�,QGLD�LQFOXGH�
ULFH�� ZKHDW�� PDL]H�� PLOOHW�� DPDUDQWK�� EDUOH���
VWDUFK�� YHJHWDEOHV�� IUXLWV�� DQG� DGGHG� VZHHWV��
3XOVHV�DQG�PLON�DUH�ERWK�VRXUFHV�RI�FDUERK�GUDWHV��
,QGLDQ� FXLVLQH� FRPPRQO�� LQFOXGHV� JUDLQV�� SXOVHV��

YHJHWDEOHV�� DQG� GDLU�� SURGXFWV�� ZKLFK� RIIHU� YLWDO�
DPLQR�DFLGV�DQG�PLQHUDOV����

/HQWH�FDUERK�GUDWHV

/HQWH� FDUERK�GUDWHV�� IRXQG� LQ� ,QGLDQ� FXLVLQH��
are� slow-absorbed�due� to� their�high�viscous��ber�
FRQWHQW�� GHOD�LQJ� JDVWULF� HPSW�LQJ� WLPH� DQG�
UHGXFLQJ� SRVW�PHDO� EORRG� JOXFRVH� UHVSRQVH���

7KH� 0HGLWHUUDQHDQ� GLHW� LV� FKDUDFWHUL]HG� E�� KLJK�
FDUERK�GUDWH�FRQWHQW�� ORZ�OHYHOV�RI� VDWXUDWHG�IDWV��
DQG� IUHTXHQW� LQFOXVLRQ� RI� VORZ� UHOHDVH� VWDUFK� RU�
lente� carbohydrate� types.� The�diet� has� signi�cant�
LPSOLFDWLRQV� IRU� KHDOWK� DQG� GLVHDVH�� DQG� FHUWDLQ�
foods�may�provide�bene�ts.�

��RWHL�

3URWHLQV� DUH� YLWDO� FRQVWLWXHQWV� RI� OLYLQJ� FHOOV��
VHUYLQJ�DV�ERWK�VWUXFWXUDO�DQG�IXQFWLRQDO�HOHPHQWV��
0XVFOH�WLVVXH�DFFRXQWV�IRU�RYHU�KDOI�RI�WKHVH�SURWHLQV��
3URWHLQV�DUH�LQWULFDWH�FRPSRXQGV�RI�VHYHUDO�DPLQR�
DFLGV�� ZLWK� LQGLVSHQVDEOH� DPLQR� DFLGV� DFTXLUHG�
IURP�IRRG�DQG�QRQHVVHQWLDO�DPLQR�DFLGV�SURGXFHG�
ZLWKLQ�WKH�ERG���3URWHLQV�VHUYH�PXOWLSOH�UROHV�DQG�
VXSSO�� HQHUJ��� 3URWHLQ� QHHGV� GLIIHU� GHSHQGLQJ�
RQ� DJH�� SK�VLRORJLFDO� FRQGLWLRQ�� DQG� VWUHVV� OHYHOV��
�QLPDO�DQG�SODQW�PHDOV�DUH�DEXQGDQW�LQ�SURWHLQV��
ZLWK� DQLPDO� SURWHLQV� RIIHULQJ� VXSHULRU� HVVHQWLDO�
DPLQR�DFLGV�LQ�DSSURSULDWH�UDWLRV�����

3ODQW�SURWHLQV�

7KH�� DUH� FRQVLGHUHG� OHVVHU� TXDOLW�� VLQFH� WKH��
FRQWDLQ� IHZHU� FUXFLDO� DPLQR� DFLGV�� ,QFOXGLQJ�
JUDLQV��PLOOHWV��DQG�SXOVHV� LQ�RQH�V�GLHW�HQVXUHV� D�
FRPSUHKHQVLYH�DUUD��RI�DPLQR�DFLGV��HQKDQFLQJ�WKH�
RYHUDOO�TXDOLW��RI�SURWHLQV�FRQVXPHG���3URWHLQ�LV�DQ�
LQGLVSHQVDEOH�PDFURQXWULHQW�LQ�WKH�GLHW��QHFHVVDU��
WR�PDLQWDLQ�KXPDQ�VWUXFWXUHV�DQG�PXVFOHV���PLQR�
DFLGV� FRQVWLWXWH� WKLV� VXEVWDQFH�� WKH� KXPDQ� ERG��
needs�only�22�macromolecules.�Insuf�cient�protein�
LQWDNH�FDQ�UHVXOW�LQ�SUREOHPV�VXFK�DV�VWXQWHG�JURZWK��
PXVFOH� DWURSK��� ZHDNHQHG� LPPXQH� V�VWHP�� DQG�
FDUGLRYDVFXODU�DQG�UHVSLUDWRU��FRPSOLFDWLRQV�����

�QLPDO�SURWHLQ

�QLPDO�SURWHLQ�LV�D�FRPSUHKHQVLYH�SURWHLQ�VRXUFH�
FRQWDLQLQJ�DOO�WKH�QHFHVVDU��DPLQR�DFLGV��,W�LV�KLJKO��
DEVRUEDEOH��ZLWK�D�UDWH�RI������DQG�KDV�D�GLJHVWLRQ�
rate� of� 85%.� Nevertheless,� it� harbors� signi�cant�
TXDQWLWLHV� RI� XUHPLF� WR[LQV� DQG� SURWHRO�WLF�
EDFWHULD�� ZKLFK� FDQ� OHDG� WR� WKH� GHYHORSPHQW� RI�
UHQDO� GLVHDVH� DQG� KLQGHU�SURSHU�NLGQH�� IXQFWLRQ�
5HG�PHDW� FRQWDLQV� LURQ��9LWDPLQ�%����9LWDPLQ�'��
'+���HVVHQWLDO�RPHJD���IDWW��DFLGV��DQG�]LQF��7KHVH�
QXWULHQWV�DUH�HDVLO��DEVRUEDEOH�E��WKH�KXPDQ�ERG��

6ZDSDQ�%DQHUMHH����5HYLHZ�RI�0DFURQXWULHQW�LQWDNH��QDO�VLV�LQ�'LHWV�EDVHG�RQ��QLPDO��
DQG�3ODQW�VRXUFH�)RRG�LQ�,QGLD
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6ZDSDQ�%DQHUMHH����5HYLHZ�RI�0DFURQXWULHQW�LQWDNH��QDO�VLV�LQ�'LHWV�EDVHG�RQ��QLPDO��

DQG�3ODQW�VRXUFH�)RRG�LQ�,QGLD

and�are�found�in��sh,�meat,�poultry,�dairy�products,�
oily��sh,�eggs,�and�dairy�products.����

)DW

'LHWDU�� YLVLEOH� IDWV�� VXFK� DV� RLOV� DQG� IDWV�
OLNH� EXWWHU�� JKHH�� DQG� YDQDVSDWL�� DUH� D� KLJKO��
FRQFHQWUDWHG�HQHUJ��VRXUFH�� GHOLYHULQJ���.FDO�SHU�
JUDP�� 7KH�� RULJLQDWH� IURP� LPSHUFHSWLEOH� OLSLGV�
LQ� SODQW� DQG� DQLPDO�EDVHG� GLHWV� DQG� DGGLWLRQDO�
IDWV�DQG�RLOV�VXFK�DV�FRRNLQJ�RLO��)DWV�IDFLOLWDWH�WKH�
WUDQVSRUWDWLRQ�RI�IDW�VROXEOH�YLWDPLQV�DQG�HVVHQWLDO�
polyunsaturated� fatty� acids.� The� speci�c� type�
DQG� DPRXQW� RI� IDWV� FRQVXPHG� LPSDFW� FKROHVWHURO�
DQG� WULJO�FHULGH� OHYHOV�� ,QIDQWV� DQG� FKLOGUHQ�
require� suf�cient� quantities� of� fat� for� focused�
HQHUJ��� +RZHYHU�� DGXOWV� VKRXOG� UHVWULFW� WKHLU�
FRQVXPSWLRQ� RI� VDWXUDWHG� IDW� DQG� FKROHVWHURO� WR�
DYRLG� REHVLW��� GLDEHWHV�� FDUGLRYDVFXODU� GLVHDVH��
DQG� FDQFHU��Insuf�cient� dietary� fat� intake� and�
LQDGHTXDWH� SURWHLQ� DQG� FDUERK�GUDWHV� FDQ� OHDG�
WR�QHJDWLYH�HQHUJ��EDODQFH��ZHLJKW� ORVV��DQG�SRRU�
growth.� Classical� n-3� and� n-6� PUFA� de�ciencies�
RFFXU� LQ� LQGLYLGXDOV� ZLWK� VHYHUH� PDOQXWULWLRQ� RU�
FKURQLF�IDW�PDODEVRUSWLRQ���

(IIHFW�RI�FKROHVWHURO

(OHYDWHG�FRQVXPSWLRQ�RI�GLHWDU��FKROHVWHURO�OHDGV�
WR� DQ� LQFUHDVH� LQ� EORRG� FKROHVWHURO� OHYHOV��PDLQO��
ZKHQ�GHULYHG�IURP�VDWXUDWHG�IDWV��,W�LV�HVVHQWLDO�WR�
NHHS�FKROHVWHURO�LQWDNH�EHORZ�����PJ�SHU�GD���7R�
GHFUHDVH�WKH�LQWDNH�RI�VDWXUDWHG�IDW�DQG�FKROHVWHURO��
LW�LV�DGYLVDEOH�WR�UHVWULFW�WKH�FRQVXPSWLRQ�RI�KLJK�
IDW� DQLPDO� SURGXFWV� DQG� LQVWHDG� FKRRVH� ORZ�IDW�
PLON�� (DWLQJ� HJJV� WKUHH� WLPHV� SHU�ZHHN� SURYLGHV�
D� PXOWLWXGH� RI� QXWULWLRQDO� DGYDQWDJHV�� ([LVWLQJ�
UHVHDUFK� GRHV� QRW� VXEVWDQWLDWH� WKDW� FRQVXPLQJ�
FKROHVWHURO�WKURXJK�GLHW�KHLJKWHQV�WKH�ULVN�RI�KHDUW�
GLVHDVH� LQ� WKRVH� LQ�JRRG�KHDOWK��1HYHUWKHOHVV�� WKH�
FRQVXPSWLRQ� RI� VDWXUDWHG� IDWW�� DFLGV� DQG� WUDQV�
IDWV�FDQ�HOHYDWH�WKH�ULVN�RI� FDUGLRYDVFXODU�GLVHDVH��
(JJV� DUH� FRVW�HIIHFWLYH�� KLJK� LQ� SURWHLQ� DQG�
YLWDPLQV��QXWULWLRQDOO��GHQVH��DQG�ORZ�LQ�VDWXUDWHG�
IDWV�� �Q� RSWLPDO� GLHWDU�� UHJLPHQ� VKRXOG� FRQVLVW�
RI� PHDOV� ULFK� LQ� QXWULHQWV�� UHVWULFWHG� LQ� FDORULHV��
DQG� D� ZHOO�EDODQFHG� FRPELQDWLRQ� RI� HVVHQWLDO�
HOHPHQWV�� �GGLWLRQDOO��� LW� LV� YLWDO� WR� LQFRUSRUDWH�
D�YDULHW��RI� YLEUDQW�YHJHWDEOHV�DQG� IUXLWV� LQWR� WKH�
GLHW�� �GGLWLRQDO� LQYHVWLJDWLRQ� LV� UHTXLUHG� DERXW�
LQGLYLGXDOV�ZLWK�GLDEHWHV�����

6RXUFH�RI�IDW

7KH�LPSRUWDQFH�RI�IDW��YLVLEOH�DQG�LQYLVLEOH��IURP�
DQLPDO� IRRGV� LV� VRPHWLPHV� QHFHVVDU�� WR� DFKLHYH�
RSWLPDO� KHDOWK�� /RZ�IDW� GDLU�� IRRGV�� ZKROH� QXWV��

PRGHUDWHO��KLJK�IDW��VDWXUDWHG�IDW��DQG�FKROHVWHURO�
ULFK� DQLPDO� IRRGV� DUH� DOVR� QHHGHG�� ,Q� FRQWUDVW��
JKHH� DQG� EXWWHU� DUH� OLPLWHG�� &RQVXPH� IRRGV� ULFK�
LQ� DOSKD�OLQROHQLF� DFLGV� OLNH� OHJXPHV�� JUHHQ� OHDI��
YHJHWDEOHV�� IHQXJUHHN�� DQG� PXVWDUG� VHHGV�� (DW�
�sh�more� frequently,� limit� egg� consumption� to� 3�
HJJV�SHU�ZHHN�� DQG�DYRLG�UHDG��WR�HDW� IDVW� IRRGV��
EDNHU�� IRRGV�� DQG� SURFHVVHG� IRRGV� PDGH� IURP�
K�GURJHQDWHG�IDW��8VH� IDWV�DQG�RLOV� LQ�PRGHUDWLRQ�
DQG� FRQVXPH� YDULRXV� IRRGV� IRU� RSWLPDO� KHDOWK�
bene�ts.����

)LEH�

7KH�0HGLWHUUDQHDQ�GLHW�LV�DQWLFLSDWHG�WR�SURYLGH�
VXEVWDQWLDO� QXWULWLRQDO� DGYDQWDJHV� EHFDXVH� RI� LWV�
abundant��ber�content,�especially�soluble��ber,�and�
LWV� VORZ� UDWHV�RI�GLJHVWLRQ��ZKLFK� DLG� LQ� UHGXFLQJ�
LQFUHDVHV�LQ�EORRG�JOXFRVH�OHYHOV�DQG�LQVXOLQ�UHOHDVH��
7KHVH�PHDOV� FDQ�DOVR� DVVLVW� LQ� WKH�PDLQWHQDQFH�RI�
ORZ� EORRG� OLSLGV� DQG� SRWHQWLDOO�� VORZ� GRZQ� WKH�
SURJUHVVLRQ� RI� QRQ�LQVXOLQ�GHSHQGHQW� GLDEHWHV�
LQ� HOGHUO�� SHRSOH��OWKRXJK� H[WHQVLYH� GDWD� IRU�
PDQ�� �HDUV� VKRZV� WKH� SRVLWLYH� HIIHFWV� RI� GLHWDU��
�ber� on� health,� Western� diets� remain� de�cient�
LQ� WKLV� HVVHQWLDO� FRPSRQHQW�� 7KH� UHVSRQVLELOLW��
for� this� issue� rests� not� only�with� food� �rms� that�
process� food� products� lacking� in� �ber� but� also�
ZLWK�WKH�FKRLFHV�PDGH�E��FXVWRPHUV����QXWULWLRXV�
GLHW�JHQHUDOO��FDUULHV�D�SULFH�WDJ�RI��������KLJKHU�
WKDQ� DQ� XQKHDOWK�� GLHW� FHQWHUHG� DURXQG� KHDYLO��
SURFHVVHG� IRRGV�� 1HYHUWKHOHVV�� WKH� DFFHVVLELOLW���
HDVH�� DQG� DIIRUGDELOLW�� RI� SURFHVVHG� IRRGV� VKRXOG�
QRW�FRPSHO�XV�WR�PDNH�GHWULPHQWDO�GHFLVLRQV�IRU�RXU�
health.�Opting�for�high-�ber�foods�instead�of�ultra-
processed�ones�as�customers�can�bene�t�our�health�
and�well-being,�potentially�in�uencing�the�strategy�
RI� IRRG� FRPSDQLHV�� ,Q� RXU� FDSLWDOLVW� FXOWXUH�� LW� LV�
HVVHQWLDO� WR� H[SUHVV� RXU� SUHIHUHQFHV� WKURXJK� RXU�
FKRLFHV�DQG�DSSUHFLDWH�SUHSDULQJ�PHDOV�XVLQJ�IUHVK�
products�rich�in�dietary��ber.�����

:DWH�

:DWHU� LV� FUXFLDO� IRU� PHWDEROLVP�� FHOOXODU�
KRPHRVWDVLV�� WHPSHUDWXUH� UHJXODWLRQ�� DQG�
FLUFXODWRU��IXQFWLRQ��7KHUH�KDV��HW�WR�EH�D�FRQVHQVXV�
RQ� KXPDQ� ZDWHU� UHTXLUHPHQWV� IRU� GLIIHUHQW�
GHPRJUDSKLF�JURXSV�GXH�WR� WKH�FRPSOH[LW��RI�WKH�
KXPDQ�ZDWHU�UHJXODWRU��QHWZRUN����QRYHO�DSSURDFK�
IRFXVHV� RQ� WKH� LQWHQVLW�� RI� D� QHXURHQGRFULQH�
UHVSRQVH�� OLNH� SODVPD� DUJLQLQH� YDVRSUHVVLQ�� XVHG�
E�� WKH� EUDLQ� WR� UHJXODWH� ERG��ZDWHU� YROXPH� DQG�
concentration.�This�method�de�nes�hydration�and�
GLVWLQJXLVKHV� LW� IURP� K�SRK�GUDWLRQ�� &RQVXPLQJ�
OHVV� WKDQ� ��� KRXUV� RI�ZDWHU� DGHTXDWH� LQWDNH�PD��
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LQFUHDVH�WKH�ULVN�RI�G�VIXQFWLRQDO�PHWDEROLVP�DQG�
FKURQLF�GLVHDVHV���

�DOD�FHG��LHW

��EDODQFHG�GLHW�SURYLGHV�DOO�QHFHVVDU��QXWULHQWV�
LQ� DSSURSULDWH� DPRXQWV� DQG�SURSRUWLRQV�� EOHQGLQJ�
WKH� IRXU� SULPDU�� IRRG� JURXSV�� 7KH� IRRG� QHHGHG�
YDULHV� ZLWK� GHPRJUDSKLF� IDFWRUV�� H[HUFLVH�� DQG�
SK�VLRORJLFDO� DVSHFWV�� �� EDODQFHG� GLHW� LGHDOO��
LQFOXGHV� �������� FDUERK�GUDWHV�� SURWHLQV� SHU�

NLORJUDP�ERG�ZHLJKW�RU�DSSUR[LPDWHO����������DQG�
YLVLEOH�FXP�LQYLVLEOH�IDWXS�WR�����WKDW�DUH�YDULDEOH�
IURP� SHUVRQ� WR� SHUVRQ�� 1RQ�QXWULHQWV� OLNH� GLHWDU��
�ber,�antioxidants,�and�phytochemicals�also�bene�t�
KHDOWK�� �QWLR[LGDQWV� OLNH� YLWDPLQV� &� DQG� (�� EHWD�
carotene,�ribo�avin,�and�selenium�protect�the�body�
IURP�IUHH�UDGLFDO�GDPDJH��6SLFHV�ULFK�LQ�DQWLR[LGDQWV�
are�also�bene�cial.�����)LJ����VKRZV�WKH�DV�XVXDO�QHHG�
RI�IRRG�JURXSV�WR�SUHSDUH�D�EDODQFHG�GLHW����EDODQFHG�
GLHW�PHDQV�FRQVXPLQJ�PD[LPXP�VWDSOH�IRRGV�VXFK�
DV�FHUHDOV�DQG�PLQLPL]LQJ�RLOV�IDWV���

)LJ�����)RRG�JURXS�DW�D�JODQFH�IRU�D�EDODQFHG�GLHW

7DEOH� �� VKRZV� WKH� HVVHQWLDO� IRRG� JURXSV� DQG�
WKHLU�VRXUFHV� IRU� ERWK� VH[HV�E�� VHUYLQJ�VL]HV�DQG�
QXPEHUV�QHHGHG� IRU� ,QGLDQV�EDVHG� RQ� VHGHQWDU��
WR�KHDY�� DFWLYLWLHV�&HUHDOV��PLOOHWV�� SXOVHV�� URRWV��
WXEHUV��DQG�IUXLWV�DUH�SODQW�VRXUFHG��2Q�WKH�RWKHU�
hand,� Meat,� �sh,� eggs,� milk� and� milk� products,�
EXWWHU�� DQG� JKHH� DUH� DQLPDO�VRXUFHG�� �V� SHU�
,&05�1,1� JXLGHOLQHV�� VHUYLQJ� VL]HV� KDYH� EHHQ�
PXOWLSOLHG� E�� WKH� VHUYLQJ� QXPEHUV� DV� QHHGHG�

EDVHG� RQ� DFWLYLW�� W�SH� �VHGHQWDU�� WR� KHDY����
7DEOH�� �� DOVR� VKRZV� HVVHQWLDO� IRRG� JURXSV� DQG�
WKHLU� VRXUFHV� IRU,QGLDQ� ZRPHQ� ZLWK� SUHJQDQF��
DQG�,QGLDQ� ODFWDWLQJ�PRWKHUV���V�SHU� ,&05�1,1�
JXLGHOLQHV��VHUYLQJ�VL]HV�KDYH�EHHQ�PXOWLSOLHG�E��
WKH�VHUYLQJ�QXPEHUV�DV�QHHGHG�EDVHG�RQ�DFWLYLW��
W�SH� �VHGHQWDU�� WR� KHDY���� DQG� WKHUH� LV� DQ� H[WUD�
QHHG� IRUVHUYLQJ� VL]HV� IRU� FHUHDOV�� SXOVHV�� IUXLWV��
PLON��DQG�PLON�SURGXFWV��DQG�IDW������

7DEOH����)RRG�JURXSV�DQG�WKHLU�VRXUFHV�QHHGHG�IRU�,QGLDQV�DV�SHU�WKH�VHUYLQJ�VL]H�DQG�QXPEHUV

)RRG�*URXS 6RXUFHV 0DOH��6HGHQWDU��+HDY�� )HPDOH��6HGHQWDU��+HDY��

,QGLDQ�SHUVSHFWLYH &RPPRQ �6L�H��J� �1R� 7RWDO�
4XDQWLW��J�

�6L�H�J� �1R�� 7RWDO�
4XDQWLW��J�

&HUHDOV�0LOOHWV 3ODQW �� ������� ������� �� ����� �������

3XOVHV 3ODQW �� ������� ������ �� ��� �����

5RRWV�7XEHUV 3ODQW ��� � ��� ��� � ���

�OO�9HJHWDEOHV 3ODQW ��� � ��� ��� � ���

)UXLWV 3ODQW ��� � ��� ��� � ���

0HDW��ILVK��HJJ �QLPDO ��� � ��� ��� � ���

0LON�DQG�PLON�SURGXFWV �QLPDO ��� � ��� ��� � ���

&RRNLQJ�RLO 3ODQW � ��� ����� � ��� �����

%XWWHU�*KHH �QLPDO � ��� ���� � � �

�6HUYL�J��VL�H���PEHUV�

6ZDSDQ�%DQHUMHH����5HYLHZ�RI�0DFURQXWULHQW�LQWDNH��QDO�VLV�LQ�'LHWV�EDVHG�RQ��QLPDO��
DQG�3ODQW�VRXUFH�)RRG�LQ�,QGLD
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7DEOH����)RRG�JURXSV�DQG�WKHLU�VRXUFHV�QHHGHG�IRU,QGLDQ�PRWKHUV�GXULQJ�SUHJQDQF��DQG�ODFWDWLRQ�DV�SHU�WKH�VHUYLQJ�VL]H�DQG�
QXPEHUV

)RRG�*URXS 6RXUFHV 3UHJQDQF� /DFWDWLRQ

,QGLDQ�SHUVSHFWLYH &RPPRQ �6L�H�J� �1R� 7RWDO�
4XDQWLW��J�

�6L�H�J� �1R�� 7RWDO��
4XDQWLW��J�

&HUHDOV�0LOOHWV 3ODQW �� ���������� ���������� �� ����� �������

3XOVHV 3ODQW �� ��������� ��������� �� ��� �����

5RRWV�7XEHUV 3ODQW ��� � ��� ��� � ���

�OO�9HJHWDEOHV 3ODQW ��� ����� ������ ��� ����� ������

)UXLWV 3ODQW ��� ��� ������� ��� ��� �������

0HDW��ILVK��HJJ �QLPDO ��� � ��� ��� � ���

0LON�DQG�PLON�SURGXFWV �QLPDO ��� ��� ������� ��� ��� �������

&RRNLQJ�RLO 3ODQW � ��� ��� � ��� ���

%XWWHU�*KHH �QLPDO � ��� ��� � ��� ���

�6HUYLQJ��VL]H�QXPEHUV�

IRU�WKH���VW�&HQWXU���1XWULHQWV�������������������
3XEOLVKHG�������XJ����GRL���������QX���������

��� *URVV� /6�� /L� /�� )RUG� (6�� /LX� 6�� ,QFUHDVHG�
FRQVXPSWLRQ�RI�UHILQHG�FDUERK�GUDWHV�DQG�WKH�
HSLGHPLF�RI�W�SH���GLDEHWHV�LQ�WKH�8QLWHG�6WDWHV��
DQ�HFRORJLF�DVVHVVPHQW��7KH��PHULFDQ�-RXUQDO�
RI� &OLQLFDO� 1XWULWLRQ�� ��������������������
GRL���������DMFQ�����������

��� +DFNHWW� /:�� -RLQW� )�2�:+2� ([SHUW�
&RPPLWWHH� RQ� %UXFHOORVLV�� 6HFRQG� 5HSRUW��
7KH� �PHULFDQ� -RXUQDO� RI� 7URSLFDO� 0HGLFLQH�
DQG� +�JLHQH�� ������������������� GRL���������
DMWPK����������WP����������D�

��� 1DWLRQDO� ,QVWLWXWH� RI� 1XWULWLRQ�,&05�� ��������
'LHWDU�� *XLGHOLQHV� IRU� ,QGLDQV�� �� 0DQXDO�
K W WSV ���ZZZ�QLQ � UHV � LQ�GRZQ ORDGV�
'LH WDU�*XLGH O LQHV IRU1,1ZHEVL WH �SGI ��
�FFHVVHG�RQ��WK��SULO������

��� 'HYLQGUD� 6�� 7DODUL�� �QDO�VLV� RI� DYDLODEOH�
FDUERK�GUDWH� IUDFWLRQV� IURP� ,QGLDQ� IRRGV� E��
XVLQJ� D� PRGLILHG� �2�&� WRWDO� GLHWDU�� ILEHU�
PHWKRG��,QGLDQ�-�6FL�5HV��������������

��� -RVKL� 6�5��� %KDQVDOL� ���� %DMDM� 6��� %DQ]DO� 6�6���
'KDUPDOLQJDP�0���*XSWD�6���0XNKRSDGK�D��6���
6KDK�3�5���6DKD��5���6DUNDU�6���HW�DO��5HVXOWV�IURP�
D�GLHWDU��VXUYH��LQ�DQ�,QGLDQ�7�'0�SRSXODWLRQ��
��67�5&+�VWXG���%0-�2SHQ����������H��������
GRL����������EPMRSHQ��������������

��� 6ULODNVKPL� %��1XWULWLRQ� 6FLHQFH���WK� HG�� 1HZ�
DJH�LQWHUQDWLRQDO�SXEOLVKHUV��1HZ�'HOKL��,QGLD��
������3URWHLQV��SS����������

��� -HQNLQV�'-��.HQGDOO�&:���XJXVWLQ�/6��9XNVDQ�
9�� +LJK�FRPSOH[� FDUERK�GUDWH� RU� OHQWH�
FDUERK�GUDWH�IRRGV����P�-�0HG�����������6XSSO�
�%���6���6��GRL���������V���������������������

��� :ROHYHU� 706�� -HQNLQV� �/�� 6SDGDIRUD� 3-��
-HQNLQV� '-��� *UDLQV�� /HJXPHV�� )UXLWV�� DQG�
9HJHWDEOHV��/HQWH�&DUERK�GUDWH�6RXUFHV�LQ�WKH�

�� VWXG�� H[DPLQHG� WKH� LPSDFW� RI� YHJDQ� DQG�
QRQ�YHJDQ� GLHWV� RQ� K�SRWK�URLGLVP�� NLGQH��
GLVHDVHV�� DQG� SRRU� ERQH�KHDOWK� LQ� ROGHU� DGXOWV� LQ�
6RXWKHDVW��VLD����WRWDO�RI����SDWLHQWV�ZHUH�LQFOXGHG�
in�the�study,�and�the�results�showed�no�signi�cant�
GLIIHUHQFH� LQ� 76+�� FUHDWLQLQH�� ERQH� PDVV�� RU�
FDOFLXP�OHYHOV�EHWZHHQ�YHJDQ�DQG�QRQ�YHJDQ�GLHWV��
+RZHYHU�� WKH� IRRG� KDELWV� JURXS� ZDV� DVVRFLDWHG�
ZLWK� GHFUHDVHG� RXWFRPHV�� 7KH� VWXG�� SRLQWHG� RXW�
WKDW� LPSURSHU�GLHWV�FDQ� DIIHFW� WKHVH�KHDOWK� LVVXHV�
6RXWKHDVW��VLDQV�DUH�SURQH�WR�YDULRXV�KHDOWK�LVVXHV��
LQFOXGLQJ�K�SRWK�URLGLVP��FKURQLF�NLGQH��GLVHDVH��
DQG�ERQH�KHDOWK�LVVXHV��PDLQO��GXH�WR�SRRU�GLHWDU��
KDELWV�DQG�H[HUFLVH��,PSURSHU�YHJDQ�RU�QRQ�YHJDQ�
GLHWV�FDQ�DIIHFW�ERWK�PDOH�DQG�IHPDOH�ROGHU�DGXOWV��
EXW�D�KHDOWK��GLHW�FDQ�UHGXFH�GLVHDVH�ULVNV���

&21&/86,216

0DFURQXWULHQWV�OLNH�FDUERK�GUDWHV��SURWHLQ��DQG�
IDW�DUH�FUXFLDO�IRU�ERG��IXQFWLRQ�DQG�HQHUJ���,QGLD�V�
FDORULH� LQWDNH� LV� SULPDULO�� FDUERK�GUDWHV�� ZLWK�
high-�ber� diets� being� more� bene�cial.� Proteins�
DUH�YLWDO� IRU� OLYLQJ� FHOOV�DQG�PXVFOH� WLVVXH��)DW� LV�
HVVHQWLDO� WR� D� FHUWDLQ� H[WHQW�� EXW� DGXOWV� VKRXOG�
OLPLW� VDWXUDWHG� DQG� WUDQV� IDWV� WR� DYRLG� REHVLW���
GLDEHWHV�� FDUGLRYDVFXODU� GLVHDVH�� DQG� FDQFHU�� �Q�
RSWLPDO�GLHWDU�UHJLPHQ� LQFOXGHV�QXWULWLRXV�� ORZ�
calorie� meals� and� high-�ber� foods.� Overall,� a�
EDODQFHG�GLHW�FRPELQHV�SULPDU��IRRG�JURXSV�DQG�
PDFURQXWULHQWV�

5()(5(1&(6

��� 9HQQ� %-�� 0DFURQXWULHQWV� DQG� +XPDQ� +HDOWK�

6ZDSDQ�%DQHUMHH����5HYLHZ�RI�0DFURQXWULHQW�LQWDNH��QDO�VLV�LQ�'LHWV�EDVHG�RQ��QLPDO��
DQG�3ODQW�VRXUFH�)RRG�LQ�,QGLD
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0HGLWHUUDQHDQ� 'LHW� %7��7KH� 0HGLWHUUDQHDQ�
'LHWV�LQ�+HDOWK�DQG�'LVHDVH��,Q��6SLOOHU�*���HG��
6SULQJHU� 86�� �������������� GRL���������������
�����������B�

���� 3UDNDVK� '�� *XUWRR� ��� 0DGKLYDGKDQL� ���
&RPSDUDWLYH�6WXG��RI�3ODQW�DQG��QLPDO�6RXUFHV�
RI�3URWHLQ��3XEOLVKHG�RQOLQH��������KWWSV���FVS�
LLVF�DF�LQ�ZS�ZS� FRQWHQW�XSORDGV���������
&RPSDUDWLYH�6WXG��RI�3ODQW�DQG��QLPDO�
6RXUFHV�RI�3URWHLQ�SGI��

���� )LHOG�&-�� 5RELQVRQ�/��'LHWDU�� )DWV���GY�1XWU��
�������������������� GRL���������DGYDQFHV�
QP]�����

���� 6ROLPDQ� *��� 'LHWDU�� &KROHVWHURO� DQG�
WKH� /DFN� RI� (YLGHQFH� LQ� &DUGLRYDVFXODU�
'LVHDVH��1XWULHQWV�� ���������������� 3XEOLVKHG�
�����-XQ�����GRL���������QX����������

���� %DUEHU� 70�� .DELVFK� 6�� 3IHLIIHU� �)+��
:HLFNHUW�02�� 7KH�+HDOWK� %HQHILWV� RI� 'LHWDU��
)LEUH��1XWULHQWV�� ������������������ 3XEOLVKHG�
�����2FW�����GRL���������QX���������

���� )LHOG�&-�� 5RELQVRQ�/��'LHWDU�� )DWV���GY�1XWU��
�������������������� GRL���������DGYDQFHV�

QP]����

���� �UPVWURQJ� /(�� -RKQVRQ� (&�� :DWHU� ,QWDNH��
:DWHU� %DODQFH�� DQG� WKH�(OXVLYH�'DLO��:DWHU�
5HTXLUHPHQW��1XWULHQWV�� ������������������
3XEOLVKHG� ����� 'HF� ��� GRL���������
QX��������

���� %DQHUMHH� 6�� 7KH�(VVHQFH� RI� ,QGLDQ� ,QGLJHQRXV�
.QRZOHGJH� LQ� WKH� SHUVSHFWLYH� RI� ��XUYHGD� ��
1XWULWLRQ��DQG�<RJD��5HV�5HY�%LRWHFKQRO%LRVFL��
����������������� KWWS���ZZZ�ELRWHFKMRXUQDO�
LQ�LVVXHV�SKS��LG ���YLG ����

���� ,&05�1,1� ([SHUW� *URXS� RQ� 1XWULHQW�
5HTXLUHPHQW� IRU,QGLDQV�� 5HFRPPHQGHG�
'LHWDU�� �OORZDQFHV� �5'���� DQG(VWLPDWHG�
�YHUDJH� 5HTXLUHPHQWV� �(�5��� ������
�FFHVVHGRQ��WK��SULO������

���� %DQHUMHH� 6�� 5D�� 3DO� 6�� 9HJDQ� 9V� 1RQ�9HJDQ�
'LHW�3UDFWLFH�DQG�LWV�(IIHFW�RQ�76+��&UHDWLQLQH��
ERQH�PDVV� OHYHOV��PRQJ�2OGHU��GXOWV�/LYLQJ�
LQ� 6RXWKHDVW� �VLDQ� &RXQWULHV�� ,QW� -� )RRG��
1XWU� 'LHW�� ������������������ GRL����������
LMIQG������������������

6ZDSDQ�%DQHUMHH����5HYLHZ�RI�0DFURQXWULHQW�LQWDNH��QDO�VLV�LQ�'LHWV�EDVHG�RQ��QLPDO��
DQG�3ODQW�VRXUFH�)RRG�LQ�,QGLD


