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�����������)DFXOW\�RI�9HWHULQDU\�DQG�$QLPDO�6FLHQFHV�016�8QLYHUVLW\�RI�$JULFXOWXUH�0XOWDQ� 
�ODLEDIDWLPDK����#JPDLO�FRP���KDP]D]XOITDU����#JPDLO�FRP��HLVKDLTEDO���#JPDLO�FRP��]DLQNDOHHP#RXWORRN�FRP� 

 
 

 

&RUUHVSRQGLQJ�DXWKRU��

0XKDPPDG�+DP]D 

 

$EVWUDFW� 
0LFURQXWULHQWV�DUH�HVVHQWLDO�QXWULHQWV���0LFURQXWULHQWV�DUH�QHHGHG�PRVWO\�EHORZ�

����PLOOLJUDPV�SHU�GD\�IRU�KXPDQ�QXWULWLRQ��DOWKRXJK�PDFURQXWULHQWV�DUH�QHHGHG�

LQ� JUDPV� GDLO\�� (VVHQWLDO� QXWULHQWV� FDQQRW� EH� SURGXFHG� LQ� KXPDQ� EHLQJV� DQG��

WKHUHIRUH�QHHGHG�E\�WKH�GLHW��0LFURQXWULHQWV�SOD\�D�IXQGDPHQWDO�UROH�LQ�GLJHVWLRQ�

DQG�WLVVXH�PDLQWHQDQFH�EXW�HIIHFWV�LQ�LQKLELWLQJ�RU�PHGLFDWLRQ�RI�VLFNQHVV�ZKLFK�

LV� QRW� FDXVHG� E\� ODFN� RI� QXWULHQWV� FDQQRW� EH� SUHGLFWDEOH� IURP� LQFUHDVLQJ� WKH�

FRQVXPSWLRQ��0HGLFDO� LQVXIILFLHQF\� RI� QXWULHQWV� LV� XQIDPLOLDU� LQ� LQGXVWULDOL]HG�

QDWLRQV�L�H���+LJK�FRQVXPSWLRQ�RI�PLFURQXWULHQWV�VXFK�DV�IROLF�DFLG�DQG�E�FDURWHQH�

LV� OLQNHG�ZLWK� D� KLJK� WKUHDW� RI� ORQJ�WHUP� LOOQHVVHV� IRU� H[DPSOH� FDUGLRYDVFXODU�

GLVHDVH�� DQG� LQIHULRU� WKUHDW� RI� FRQJHQLWDO� KHDUW� GLVHDVH� DQG� FDQFHU� DW� GLIIHUHQW�

SODFHV��$ERYH���ELOOLRQ�SHUVRQV�LQ�ERWK�GHYHORSLQJ�DQG�LQGXVWULDO�&RXQWULHV�DUH�

GLVWXUEHG�E\�GHILFLHQFLHV��7KH�DFWLRQV�RU�DEVRUSWLRQ�RI�YLWDPLQV�LV�VORZHG�GRZQ�

E\� $QWL�YLWDPLQV� L�H��� HQ]\PHV� WKDW� XVH� YLWDPLQ� %�� DUH� VXSSUHVVHG� E\�

3\ULWKLDPLQH��%LRWLQ�DEVRUSWLRQ�LV�LQKLELWHG�E\�DYLGLQ��DOWKRXJK�E\�FRRNLQJ�LW�LV�

LQDFWLYDWHG�� ,Q� WKH�KXPDQ�ERG\� IRXU�PDLQ�EDVLF�HOHPHQWV� �2��+��&��DQG�1��E\�

ZHLJKW��DUH�RIWHQ�QRW�LQYROYHG�LQ�WKH�WLOWV�RI�PDLQ�PLQHUDOV��)RU�SODQWV��QLWURJHQ�LV�

D�³PLQHUDO��EHFDXVH�LW�LV�QRUPDOO\�LQYROYHG�LQ�PDQXUHV������RI�WKH�ZHLJKW�RI�WKH�

KXPDQ� ERG\� LV� FRPSRVHG� RI� WKHVH� HOHPHQWV�� DQG� WKH� UHPDLQLQJ� SHUFHQW� LV�

FRPSRVHG�RI�WUDFH�HOHPHQWV�DQG�PDFURPLQHUDOV��3KRVSKRUXV��&DOFLXP��VRGLXP��

SRWDVVLXP��DQG�PDJQHVLXP��PDFUR�PLQHUDOV��PLFURHOHPHQWV��DUH� WKH� ILYH�PDLQ�

HOHPHQWV� LQ� WKH�KXPDQ�ERG\��6XOIXU��PDQJDQHVH��PRO\EGHQXP�� FRSSHU�� LRGLQH��

VHOHQLXP� ]LQF�� FKORULQH�� FREDOW�� DQG� LURQ� DUH� PLFURHOHPHQWV�� ZLWK� VSHFLILF�

ELRORJLFDO�IXQFWLRQV�LQ�WKH�KXPDQ�ERG\��7KH�FXUUHQW�UHYLHZ�DQDO\]HV�WKH�GLIIHUHQW�

PHWKRGRORJLHV�IRU�WKH�VWXG\�RI�QXWULWLYH�FRQVXPSWLRQ�RI�PLFURQXWULHQWV�DQG�ZLOO�

UHIOHFW� WKH� LQGLFDWLRQ� RI� WKH� YDOXDEOH� LQIOXHQFH� RI� WKH� VXSSOHPHQWV� RI�

PLFURQXWULHQWV�RQ�KHDOWK�� 

 

$UWLFOH�+LVWRU\� 

6XEPLWWHG��xxx 
$FFHSWHG��xxx 
3XEOLVKHG��xxx 
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%,2&+(0,&$/�)81&7,216�2)�9,7$0,16 
)RU�HQHUJ\�SURGXFWLRQ��LPPXQH�IXQFWLRQ��DQG�EORRG�FORWWLQJ��9LWDPLQV�DUH�FRPSXOVRU\��9LWDPLQV�KDYH�D�PDMRU�LPSDFW�RQ�

RXU�RYHUDOO�KHDOWK�DQG�WKH\�KDYH�PDQ\�EHQHILWV��9LWDPLQ�$�KDV�D�IXQGDPHQWDO�UROH�LQ�WKH�UHJXODWLRQ�RI�FHOOV�DQG�WKH�JURZWK�

RI� WLVVXHV� DQG� GLIIHUHQWLDWLRQ�� %LRWLQ
V� UROH� DV� HQ]\PH� FRIDFWRUV� RU� WKHLU� SUHFXUVRUV� DQG� FRHQ]\PHV�� %LRWLQ� LV� D %�
YLWDPLQ IRXQG�LQ�PDQ\�IRRGV�,PSRUWDQW�IRU�HQHUJ\�PHWDEROLVP�DQG�KHDOWK\�VNLQ��KDLU��DQG�QDLOV��:KHQ�\RX�HDW�IRRG��\RX�
QHHG�HQHUJ\��&DUERK\GUDWHV�� IDWV�� DQG�SURWHLQV�DUH�FRQYHUWHG� LQWR�HQHUJ\�ZLWK� WKH�KHOS�RI�%LRWLQ��9LWDPLQ�'�GHOLYHUV�

KRUPRQH�OLNH�IXQFWLRQV��,W�UHJXODWHV�WKH�PHWDEROLVP�RI�PLQHUDOV�IRU�WKH�ERQHV��,W�KHOSV�LQ�FDOFLXP�DEVRUSWLRQ�LQ�WKH�JXW��

9LWDPLQ� '� DOVR� SUHYHQWV� K\SRFDOFHPLF� WHWDQ\ �D� ODFN� RI� SDUDWK\URLG� KRUPRQH� �37+���� ,W� PDLQWDLQV� SKRVSKDWH�
FRQFHQWUDWLRQV�DQG�DGHTXDWH�VHUXP�FDOFLXP�WR�DOORZ�UHJXODU�ERQH�PLQHUDOL]DWLRQ��9LWDPLQV�(�DFW�DV�DQWLR[LGDQWV��%HQGHU��

�������DQG�FHOO�R[LGDWLRQ�LV�LQKLELWHG�E\�IUHH�UDGLFDOV�LQ�WKH�KXPDQ�ERG\�� ,Q�VHYHUDO�ELRORJLFDO�RUJDQL]DWLRQV��9LWDPLQ�&�
KDV�HVVHQWLDO� IXQFWLRQV�� ,W� LQFOXGHV� WKH�V\QWKHVLV�RI�KRUPRQHV��QHXURWUDQVPLWWHUV��FROODJHQ��DQG�F\WRFKURPH��)RU�'1$�

V\QWKHVLV� DQG�JURZWK�RI� FHOOV��)ROLF�$FLG� LV 9LJRURXV�� HVSHFLDOO\�GXULQJ�SUHJQDQF\� >�@�� ,W� LV� IRXQG� LQ� OHJXPHV�� OHDI\�
JUHHQHULHV��DQG�IRUWLILHG�IRRGV��'HILFLHQW�LQWDNH�RI�YLWDPLQV�FDQ�DIIHFW�FOLQLFDOO\�YLWDO�GLVHDVHV��\HW�WRR�PXFK�LQWDNH�RI�

ZDWHU�VROXEOH�YLWDPLQV�LV�XQOLNHO\�WR�GR�VR��9LWDPLQV�%��DQG�%� WUDQVIRUP�IRRG�LQWR�HQHUJ\��7KLDPLQ�KDV�VHYHUDO�UROHV��
DQG�YLWDPLQ�%��DOVR�FDOOHG�ULERIODYLQ��KHOSV�WR�PDLQWDLQ�SURSHU�H\HVLJKW��)RU�WKH�SURSHU�IXQFWLRQLQJ�RI�WKH�LPPXQH�V\VWHP��

LW�DFWV�DV�DQ�DQWLR[LGDQW��9LWDPLQ�%��LV�HVVHQWLDO�IRU�KHDOWK\�VNLQ�DQG�KDLU�� 

%,2&+(0,&$/�)81&7,216�2)�0,1(5$/6 
0LQHUDOV�UHSUHVHQW�DURXQG������RI�WKH�WRWDO�ERG\�ZHLJKW��0LQHUDOV�DUH�QDWXUDOO\�IRXQG�LQ�D�YDULHW\�RI�DQLPDO�EDVHG�IRRGV�

DQG� SODQWV�� 0LQHUDOV� SOD\� D� VLJQLILFDQW� UROH� LQ� QRUPDO� JURZWK�� IOXLG� EDODQFH�� ERQH� VWUHQJWK�� DQG� QXPHURXV� IXUWKHU�

SURFHVVHV��0LFURQXWULHQWV� FDQ� EH� V\QWKHVL]HG� LQ� WKH� ODERUDWRU\� >�@�� �0LQHUDOV� DUH� FDWHJRUL]HG� DV��0DFUR�PLQHUDOV� RU�

PLFURPLQHUDOV��7KH� UHTXLUHPHQW�RI�0DFURPLQHUDOV� LV� JUHDWHU� WKDQ�����PJ�SHU�GD\�� ,W� LQFOXGHV SKRVSKRURXV� FDOFLXP��
VRGLXP��PDJQHVLXP�FKORULGH��DQG�SRWDVVLXP��7KH� ULFKHVW�HOHPHQWV� LQ� WKH�KXPDQ�ERG\�DUH�K\GURJHQ��2[\JHQ��
FDUERQ��DQG�QLWURJHQ��7KH\�PDNH�XS�DURXQG�����RI�WKH�ZHLJKW�RI�D�KXPDQ�ERG\��$V�D�FRIDFWRU�LQ�PDQ\�HQ]\PH�UHDFWLRQV�
=LQF�LV�LQYROYHG��DQG�LW�KDV�PDQ\�RWKHU�UROHV��DV�ZHOO�DV�WKH�SURPRWLRQ�RI�RUJDQ�UHJHQHUDWLRQ��0DJQHVLXP�KDV�D�PDMRU�UROH�

LQ�QHXURHQGRFULQH�V\VWHP�FRQWURO��,W�LV�DOVR�LQYROYHG�LQ�$FWLYH�WUDQVSRUW�DQG�FDOFLXP�PHWDEROLVP��3RWDVVLXP�LV�HVVHQWLDO�
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IRU�WKH�KRPHRVWDVLV�RI�RUJDQLVPV��PXVFOH�FRQWUDFWLRQ��DQG�QHUYH�IXQFWLRQ�>�@��6WDUFK\�YHJHWDEOHV�OLNH�ZLQWHU�VTXDVK�
DUH�D�ULFK�VRXUFH�RI�SRWDVVLXP��6XOIXU�LV 3UHVHQW�LQ�SURWHLQV�DQG�FRQWULEXWHV�WR�YDULRXV�ELRFKHPLFDO�SURFHVVHV�0LQHUDOV�
SOD\�D�NH\�UROH�LQ RVPRUHJXODWLRQ�DQG�WUDQVSLUDWLRQ��7KH\�DUH�LPSRUWDQW�IRU�PXVFOH�FRQWUDFWLRQ�DQG�WKH�WUDQVPLVVLRQ�RI�
QHUYH�LPSXOVHV��7KH\�DOVR�VHUYH�DV�VWUXFWXUDO�HOHPHQWV�RI�VRIW�WLVVXHV��6RPH�PLFURQXWULHQWV�DOVR�KHOS�LQ�SUHYHQWLQJ�DQG�

ILJKWLQJ�GLVHDVH�� 

'(),&,(1&,(6�$1' 5,6.6�2)�0,&521875,(176 
0LFURQXWULHQWV�DUH�UHTXLUHG�RQO\�LQ�VPDOO�DPRXQWV�LQ�WKH�KXPDQ�ERG\��LQ�PLOOLJUDPV�RU�PLFURJUDPV��ZKLOH�WKH\�DUH�DV�

LPSRUWDQW�DV�WKH�PDFURQXWULHQWV��6HYHUDO�GLVHDVHV�DUH�FDXVHG�E\�PLFURQXWULHQW�GHILFLHQFLHV�DQG�KDYH�DQ�LPSRUWDQW�HIIHFW�

ZRUOGZLGH�>�@��$URXQG���ELOOLRQ�SHUVRQV�RI�DOO�DJHV�LQ�ERWK�LQGXVWULDOL]HG�DQG�GHYHORSHG�FRXQWULHV�DUH�DIIHFWHG�GXH�WR�

PLFURQXWULHQW�GHILFLHQFLHV������RI�DOO�GHDWKV� LQ�NLGV�DUH� OLQNHG�ZLWK�0LFURQXWULHQW�GHILFLHQFLHV��+HQFH� LW�GLVWXUEV� WKH�

LQGLYLGXDOV�LQYROYHG�LQ�WKH�FKLOG�ZHOIDUH�V\VWHP��0LFURQXWULHQW�GHILFLHQF\�PLJKW�OLH�KLGGHQ�DQG�IUHTXHQWO\��WKH�VLJQV�DQG�

V\PSWRPV�RI�WKLV�'HILFLHQF\�GHYHORS�ODWH�LQ�WKH�VLFNQHVV�DQG�DUH�IUHTXHQWO\�LUUHYHUVLEOH�>�@��7KH�HVVHQWLDO�0LFURQXWULHQWV�

VXFK�DV�]LQF��FDOFLXP��9LWDPLQ�$��DQG�LURQ��GHILFLHQFLHV�FDQ�FDXVH�LQIHFWLRQV�OLNH�LQWHVWLQDO�ZRUPV��6RPH�YLWDPLQV�IRU�

H[DPSOH� ZRUN� DV� FRIDFWRUV� RU� FRHQ]\PHV� LQ� PDQ\� PHWDEROLF� SURFHGXUHV� >�@�� 7KH� KXPDQ� ERG\� FDQQRW� V\QWKHVL]H�

PLFURQXWULHQWV�� WKXV� WKH\�PXVW� EH� GHOLYHUHG� LQWR� WKH� GLHW� LQ� VXIILFLHQW� TXDQWLWLHV�� ,I� WKH�0LFURQXWULHQWV� VRXUFH� LV� QRW�
DGHTXDWH�LWV�GHILFLHQF\�LV�PRUH�OLNHO\�WR�FDXVH�GLVHDVHV��9LWDPLQ�.�LV�HVVHQWLDO�IRU�FORWWLQJ��,WV�GHILFLHQF\�LV�FRPPRQ�LQ�

FKLOGUHQ��:KHQ�WKHUH�LV�D�ODFN�RI�DELOLW\�WR�IRUP�EORRG�FORWV�LW�OHDGV�WR�H[FHVVLYH�EOHHGLQJ��/DFN�RI�9LWDPLQ�$�FDQ�FDXVH�

EOLQGQHVV�� ,RGLQH� GHILFLHQF\� FDQ� OHDG� WR� SRRU�(PEU\RQLF� 6WDJH��'HILFLHQF\� RI� ,URQ� FDQ� OHDG� WR� DQHPLD��$QHPLD� LV� D�

FRQGLWLRQ�LQ�ZKLFK�WKH�EORRG�LV�QRW�FDSDEOH�RI�FDUU\LQJ�WKH�UHTXLUHG�R[\JHQ�WR�WKH�WLVVXHV��ZKLFK�UHVXOWV�LQ�GHDWK�>�@��

$URXQG��������RI�EDELHV�LQ�GHYHORSHG�FRXQWULHV�VXIIHU�IURP�PHQWDO�GLVDELOLWLHV�EHFDXVH�RI�LURQ�GHILFLHQF\��'HILFLHQFLHV�

RI�0LQHUDO�FDQ� OHDG� WR� LPPXQRGHILFLHQF\�GLVRUGHUV�DQG�RVWHRSRURVLV��/DFWDWLQJ�ZRPHQ� SUHJQDQW�ZRPHQ��DQG�\RXQJ�
FKLOGUHQ��PRVWO\�KDYH�D�JUHDWHU�QHHG�IRU�YLWDPLQV�DQG�PLQHUDOV�VR�WKH\�DUH�PRVW�H[SRVHG�WR�WKH�KDUPIXO�FRQVHTXHQFHV�RI�

GHILFLHQFLHV�>�@��3URORQJHG�VKRUWDJHV�RI�D�EDODQFHG�GLHW�FDQ�FDXVH�KHDUW�GLVHDVHV�DQG�VWURNHV��3URORQJHG�VWRUDJH�RI�IRRGV�

DQG�OLTXLG�UHIUHVKPHQW�XVXDOO\�GLVWXUEV�WKH�FRPSRQHQWV�RI�IRRGV��DV�ZHOO�DV�PLFURQXWULHQWV� 

0,&521875,(17�6833/(0(17$7,21� 
6LQJOH�PDQDJHPHQW�RI�WKUHH�RU�PRUH�GLVVLPLODU�PLFURQXWULHQWV�LV�NQRZQ�DV�PXOWLSOH�PLFURQXWULHQW��001��VXSSOHPHQWV�

>�@��7KH�IRUPDWLRQ�RI�VHYHUDO�PLFURQXWULHQWV�RU�D�VLQJOH�PLFURQXWULHQW��LURQ��LRGLQH��IROLF�DFLG��YLWDPLQ�%����YLWDPLQ�$��

]LQF��YLWDPLQ�'���LQ�WKH�IRUP�RI�WDEOHWV��FDSVXOHV��RU�V\UXS�LV�LQYROYHG�LQ�0LFURQXWULHQW�VXSSOHPHQWDWLRQ��/HVFK�1\KDQ�

V\QGURPH� FRQWDLQV�PLFURQXWULHQWV� LQVHUWHG� LQ� D� IRRG� EDVH�� ,W� JLYHV� HQHUJ\�� SURWHLQ�� DQG� QHFHVVDU\� IDWW\� DFLGV�� DQG� LV�

IUHTXHQWO\�JLYHQ�LQ���±��J�GD\�DPRXQW��,Q�/RZ��DQG�PLGGOH�LQFRPH�FRXQWULHV�VPDOO�TXDQWLWLHV�RI�/HVFK�1\KDQ�V\QGURPH�

DUH�SURMHFWHG� IRU�XVH�DV�KRPH� IRUWLILFDWLRQV� WR� IXOILOO�QXWULHQW�GHILFLHQFLHV� LQ� WKH�KRPH�JURZQ�GLHW� >��@��)RU�H[DPSOH��

1XWUL%XWWHU� SURYLGHV� ���±���� NFDO�GD\�� 'XULQJ� FHQWUDO� SURFHVVLQJ�� WKH� QXWULWLRQDO� YDOXH� RI� UHJXODUO\� XVHG� IRRGV� LV�

LQFUHDVLQJ� RQ� /DUJH�VFDOH� IRUWLILFDWLRQ� >��@�� 7KH� SUHSDUDWLRQ� RI� DGGLQJ� PLFURQXWULHQWV� WR� IRRGV� SODQQHG� IRU� GHILQLWH�

VXEFDWHJRULHV�RI�WKH�SRSXODWLRQ�LV�NQRZQ�DV�7DUJHWHG�IRUWLILFDWLRQ�>��@��'LUHFWHG�IRUWLILFDWLRQ�GRHV�QRW�FRQVLVW�RI�EDODQFLQJ�

IRRGV�IRUWLILHG�DW�WKH�GRPHVWLF�OHYHO��)RU�WKHLU�ZHOO�NQRZQ�LQJHVWLRQ�LQ�WDUJHW�SRSXODWLRQV��ULFH��VDOW��RLO��IORXU��:KHDW��DQG�

PLON��VXJDU��DUH�IUHTXHQWO\�GHVLJQDWHG�DV�PHDQV�RI�WUDQVSRUWDWLRQ�IRU�ODUJH�VFDOH�IRUWLILFDWLRQ��,Q�FRQFOXVLRQ��0LQLPXP�

1DYLJDWLRQ�3HUIRUPDQFH�6SHFLILFDWLRQV��013V��DUH�XVHG�WR�DGG�PLFURQXWULHQWV�WR�IRRGV�FRPPRQO\�ZKHQ�FRRNLQJ�PHDOV�

DW�WKH�GRPHVWLF�OHYHO�>��@�� 

())(&7�2)�,1$'(48$7(�6833/<�2)�0,&521875,(176 
,QDGHTXDWH�VXSSO\�RI�PLFURQXWULHQWV��VXFK�DV�YLWDPLQV�DQG�PLQHUDOV��FDQ�KDYH�SURIRXQG�HIIHFWV�RQ�KXPDQ�KHDOWK��,Q�YDULRXV�

ELRORJLFDO� SURFHGXUHV�� DV� ZHOO� DV� PHWDEROLVP�� LPPXQH� IXQFWLRQ�� DQG� UHJHQHUDWLRQ� WKHVH� HVVHQWLDO� QXWULHQWV� SOD\� D�

IXQGDPHQWDO�UROH��$�GHILFLHQF\�LQ�PLFURQXWULHQWV�FDQ�FDXVH�D�YDULHW\�RI�KHDOWK�FRPSOLFDWLRQV��LQFOXGLQJ�GHFUHDVHG�JURZWK�

LQ� FKLOGUHQ�� LPPXQRFRPSURPLVHG�� LQFUHDVHG� ZHDNQHVV� WR� LQIHFWLRQV�� DQG� FRJQLWLYH� LPSDLUPHQW�� )RU� H[DPSOH�� LURQ�

GHILFLHQF\�FDQ� UHVXOW� LQ�DQHPLD��ZKLOH� LQDGHTXDWH� LQWDNH�RI�YLWDPLQ�$�FDQ� OHDG� WR�YLVLRQ�SUREOHPV�DQG�FRPSURPLVHG�

LPPXQH�UHVSRQVH�>��@��3UHJQDQW�ZRPHQ�DQG�WHHQDJHUV�DUH�SDUWLFXODUO\�YXOQHUDEOH�WR� WKH�VLJQLILFDQFH�RI�PLFURQXWULHQW�

VKRUWDJHV��ZKLFK�FDQ�KDYH�ORQJ�ODVWLQJ�HIIHFWV�RQ�WKHLU�KHDOWK�DQG�ZHOO�EHLQJ��$GGUHVVLQJ�LQDGHTXDWH�PLFURQXWULHQW�LQWDNH�

WKURXJK�GLHWDU\�GLYHUVLILFDWLRQ��QXWULWLRQ�IRUWLILFDWLRQ��DQG�VXSSOHPHQWDWLRQ�SURJUDPV�LV�HVVHQWLDO�WR�SUHYHQW�DQG�PLWLJDWH�

WKH�DGYHUVH�HIIHFWV�RI�WKHVH�GHILFLHQFLHV�RQ�SXEOLF�KHDOWK��7KH�HIIHFWV�RI�DQ�LQDGHTXDWH�VXSSO\�RI�PLFURQXWULHQWV��VXFK�DV�

YLWDPLQV�DQG�PLQHUDOV��FDQ�YDU\�GHSHQGLQJ�RQ�WKH�VSHFLILF�QXWULHQW�DQG�WKH�VHYHULW\�RI�GHILFLHQF\�>��@��+RZHYHU��FRPPRQ�

HIIHFWV�FDQ�LQFOXGH�LPSDLUHG�PDWXUDWLRQ��LPPXQRFRPSURPLVHG��LPSURYHG�ZHDNQHVV�WR�SRLVRQV�DQG�GLVHDVHV��FRJQLWLYH�

LPSDLUPHQW�� DQHPLD�� DQG� YDULRXV� RWKHU� KHDOWK� SUREOHPV� >��@�� 0LFURQXWULHQW� GHILFLHQFLHV� FDQ� KDYH� VLJQLILFDQW�

FRQVHTXHQFHV� IRU� LQGLYLGXDOV
� RYHUDOO� ILWQHVV� DQG� KHDOWK�� HVSHFLDOO\� LQ� VXVFHSWLEOH� SRSXODWLRQV� VXFK� DV� \RXQJVWHUV��

H[SHFWDQW� ZRPHQ�� DQG� VHQLRUV� >��@��:KLOH� PLFURQXWULHQWV� DUH� HVVHQWLDO� IRU� PDLQWDLQLQJ� KHDOWK�� FRQVXPLQJ� WKHP� LQ�

H[FHVVLYH�DPRXQWV�FDQ�DOVR�KDYH�DGYHUVH�HIIHFWV�RQ�WKH�ERG\�>��@��7KH�HIIHFWV�RI�KLJK�LQWDNH�RI�PLFURQXWULHQWV�FDQ�YDU\�

GHSHQGLQJ�RQ�WKH�VSHFLILF�QXWULHQW�DQG�WKH�OHYHO�RI�H[FHVV�LQWDNH��)RU�LQVWDQFH��WRR�PXFK�LQWDNH�RI�IDW�VROXEOH�YLWDPLQV�

�$��'��(��DQG�.��FDQ�OHDG�WR�SRLVRQRXVQHVV��+HQFH��IDW�VROXEOH�YLWDPLQV�DUH�VWRUHG�LQ�WKH�KXPDQ�ERG\�DQG�FDQ�DFFXPXODWH�

RYHU�WLPH��6\PSWRPV�RI�YLWDPLQ�WR[LFLW\�FDQ�LQFOXGH�QDXVHD��YRPLWLQJ��KHDGDFKH��DQG�LQ�VHYHUH�FDVHV��RUJDQ�GDPDJH�>��@��

/LNHZLVH��XQQHFHVVDU\�LQWDNH�RI�FHUWDLQ�PLQHUDOV�OLNH�]LQF��VHOHQLXP��DQG�LURQ�FDQ�FDXVH�KDUPIXO�V\PSWRPV�IRU�H[DPSOH�

JDVWURLQWHVWLQDO�XSVHW��RUJDQ�GDPDJH��DQG�LPSDLUHG�DEVRUSWLRQ�RI�RWKHU�QXWULHQWV�>��@��7KHUHIRUH��LW
V�LPSRUWDQW�WR�FRQVXPH�
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PLFURQXWULHQWV� ZLWKLQ� UHFRPPHQGHG� OHYHOV� WR� PDLQWDLQ� RSWLPDO� KHDOWK� DQG� SUHYHQW� WKH� QHJDWLYH� FRQVHTXHQFHV� RI�

RYHUFRQVXPSWLRQ�>��@� 

287&20(�2)�'(),&,(1&<�2)�0,&521875,(176 
7KH�ODFN�RI�PLFURQXWULHQWV��VXFK�DV�YLWDPLQV�DQG�PLQHUDOV��KDV�LPSRUWDQW�HIIHFWV�RQ�RYHUDOO�KHDOWK�DQG�KDSSLQHVV��6RPH�

FRPPRQ�FRQVHTXHQFHV�RI�PLFURQXWULHQW�LQVXIILFLHQFLHV�DUH�JLYHQ�EHORZ� 
���:HDNHQHG�,PPXQH�)XQFWLRQ��QXWULHQWV�OLNH�YLWDPLQ��(�&��DQG�]LQF�GHILFLHQF\�FDQ�LPSDLU�LPPXQH�IXQFWLRQ��LQFUHDVLQJ�

VXVFHSWLELOLW\�WR�LQIHFWLRQV�DQG�LOOQHVVHV��6HYHUDO�PLFURQXWULHQWV�SOD\�YLJRURXV�UROHV�LQ�VXSSRUWLQJ�WKH�LPPXQH�V\VWHP�  
���'HFUHDVHG�*URZWK�DQG�'HYHORSPHQW��)RU�QRUPDO�JURZWK�DQG�GHYHORSPHQW��HVSHFLDOO\�LQ�FKLOGUHQ�0LFURQXWULHQWV�DUH�

QHFHVVDU\�� 'HILFLHQFLHV� LQ� QXWULHQWV� OLNH� YLWDPLQ�$�� YLWDPLQ� '�� DQG� ]LQF� FDQ� OHDG� WR� VWXQWHG� JURZWK� DQG� GHOD\HG�

GHYHORSPHQW�>��@� 
���9LVLRQ�'LIILFXOWLHV��$�GHILFLHQF\�RI�$�9LWDPLQ�LV�DQ�LPSRUWDQW�UHDVRQ�IRU�XQQHFHVVDU\�VLJKWOHVVQHVV�LQ�WKH�XQLYHUVH��

9LWDPLQ�$�'HILFLHQF\�FDQ�OHDG�WR��GU\�H\HV��QLJKW�EOLQGQHVV��DQG�XOWLPDWHO\�GDPDJH�WKH�H\HVLJKW� 
���$QHPLD��$QHPLD�UHVXOWV�LQ�ZHDNQHVV��H[KDXVWLRQ��DQG�UHGXFHG�SK\VLFDO�URXWLQH�GXH�WR�GHILFLHQW�R[\JHQ�WUDQVSRUW�LQ�

WKH�EORRG� >��@�� ,Q� WKH�ZKROH�ZRUOG�� WKH�PRVW� FRPPRQ�PLFURQXWULHQW� GHILFLHQF\� LV� ,URQ�GHILFLHQF\�ZKLFK� FDQ� OHDG� WR�

DQHPLD� 
���:HDNQHVV�RI�ERQH�� )RU�KHDOWK\�ERQHV�&DOFLXP�DQG�YLWDPLQ�'�DUH� HVVHQWLDO�� ,QVXIILFLHQW� LQWDNH�RI�YLWDPLQ�'�DQG�

&DOFLXP�FDQ�OHDG�WR�ERQH�ZHDNQHVV��LQFUHDVHG�ULVN�RI�FUDFNV��DQG�LOOQHVVHV�OLNH�RVWHRSRURVLV�>��@� 
��� ,QWHOOHFWXDO� GLVDELOLW\�� YLWDPLQ� %� LV� QHHGHG� IRU� EUDLQ� ILWQHVV� DQG� FRJQLWLYH� UROH�� ,QVXIILFLHQW� LQWDNH� RI� WKHVH�

0LFURQXWULHQWV�FDQ�GDPDJH�PHPRU\��FRQFHQWUDWLRQ��DQG�RYHUDOO�PHQWDO�VNLOOV� 
���&KURQLF�'LVHDVHV��0LFURQXWULHQW� GHILFLHQFLHV� KDYH�EHHQ� OLQNHG� WR� D� ELJJHU� ULVN�RI� FKURQLF�GLVRUGHUV� IRU� H[DPSOH��

FDQFHU��GLDEHWHV��DQG�FDUGLRYDVFXODU�GLVHDVH�>��@��$QWLR[LGDQWV� �H�J���YLWDPLQV�$��&��(��/\FRSHQH��DQG�6HOHQLXP��KHOS�

SURWHFW�DJDLQVW�FHOOXODU�LQMXU\�DQG�LQIHFWLRQ�DQG�UHGXFH�WKH�GDQJHU�RI�FKURQLF�GLVHDVHV� 

$GGUHVVLQJ� PLFURQXWULHQW� GHILFLHQFLHV� WKURXJK� D� EDODQFHG� GLHW�� VXSSOHPHQWDWLRQ� ZKHQ� QHFHVVDU\�� DQG� SXEOLF� KHDOWK�

LQWHUYHQWLRQV�OLNH�IRRG�IRUWLILFDWLRQ�FDQ�KHOS�PRGHUDWH�WKHVH�DGYHUVH�HIIHFWV�DQG�SURJUHVV�FRPSOHWH�KHDOWK�RXWFRPHV� 

68**(67('�'$,/<�,17$.(�2)�(66(17,$/�0,&521875,(176 
¾ Retinol: 900µg for men, 700 µg for women  
¾ L-ascorbic acid: 90 µg for men, 75 µg milligrams for women 
¾ Calciferol: 15 µg micrograms (600 IU) for adults up to age 70, 20 µg micrograms (800 IU) for adults around 70 
¾ Vitamin K1: 120 µg  for men, 90 µg for women 
¾ Alpha-tocopherols: 15 mg 
¾ Thiamin: 1.1 mg for women, 1.2 mg for men 
¾ Pyridoxine.5 mg for women around 50, 1.7 mg for men around 50 
¾ Iron:18 mg for women, : 8 mg for men 
¾ Pyridoxine: 1.5mg  for women around501.7 mg for men around 50 
¾ Selenium: 55 micrograms for me 
¾ Magnesium: 310-320 mg for women, 400-420 mg for men 
¾ Riboflavin: 1.1 mg for women,1.3mg  for men 
¾ Cobalamins: 2.4 micrograms 
¾ Niacin: 14 mg for women, 16 mg for men 
¾ Folate:400 micrograms 
¾ Calcium: 1,000 mg for grown person up to stage 50, 1,200 mg for adults over 50 
¾ Zinc: 8 mg for women, 11 mg for men 

+2:�'(),&,(1&<�',6($6(6�$5(�35(9(17('" 

7KH�ODFN�RI�QXWULHQWV�GLVHDVHV�FDQ�EH�SURKLELWHG�LQ�WKH�QH[W�ZD\V� 

x 7KH�QXWULWLRQDO�YDOXH�RI�IRRG�FDQ�EH�ORVW�E\�SURORQJHG�FRRNLQJ�DQG�XQGHUFRRNHG�IRRG��3UHVHUYLQJ�URRW�YHJHWDEOHV�

DQG�IUXLWV�IRU�D�ORQJ�WLPH�ILQLVKHV�WKHLU�QXWULWLYH�YDOXH��$YRLGLQJ�WKLV�FDQ�VWRS�GHILFLHQF\�GLVHDVHV� 

x (DWLQJ�KXPEOH��VXFK�DV�VR\EHDQV�JURXQGQXWV��SXOVHV�%URFFROL��RU�DQ\�RI�WKH�FUXFLIHURXV�YHJHWDEOHV�HWF� 

x 7KH�QXWULWLRQDO�YDOXH�RI�IRRG�FDQ�EH�LQFUHDVHG�E\�)HUPHQWDWLRQ�DQG�LQFXEDWLRQ�SURFHVV� 

 

&21&/86,216 
9LWDPLQV�DQG�PLQHUDOV�DUH�LPSRUWDQW�LQ�WKH�PDLQWHQDQFH�RI�WLVVXH�IXQFWLRQ�DQG�PHWDEROLVP��EXW�VSHFLDO�HIIHFWV�LQ�KDQGOLQJ�

GLVHDVHV� WKDW� DUH� QRW� EHFDXVH� RI� ODFN� RI� QXWULHQWV� FDQQRW� EH� SUHGLFWDEOH� IURP� JURZLQJ� WKH� FRQVXPSWLRQ��7KHUH� LV� DQ�

H[WUHPHO\�FRPELQHG�VFKHPH�WR�UHJXODWH�WKH�FKDQJH�RI�PLFURQXWULHQWV�LQ�GLVHDVH��DQG�WKLV�GHWHUPLQHV�H[DFWO\�KRZ�HVVHQWLDO�

WKH�ERG\�REVHUYHV�WKH�QXWULHQWV��)RU�WKH�QRUPDO�ZRUNLQJ�DQG�JURZWK�RI�WKH�ERG\�9LWDPLQV�DQG�PLQHUDOV�DUH�QHFHVVDU\�
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VXEVWDQFHV����7KH�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�QHFHVVLWLHV�RI�KXPDQ�QXWULWLRQ�DUH�VDWLVILHG�E\�0LFURQXWULHQWV�DQG�DUH�XVHG�

XS�LQ�DGHTXDWH�DPRXQWV��0DFURPLQHUDOV�DQG�WUDFH�PLQHUDOV�DUH�WZR�HVVHQWLDO�PLQHUDOV�RI�WKH�ERG\��7UDFH�HOHPHQWV�DUH�

QHFHVVDU\� LQ�VPDOO�DPRXQWV�EXW� WKH\�GR�QRW� LQGLFDWH� WKDW� WKH\�KDYH� OLWWOH� LPSRUWDQFH� WR� WKH�ERG\��'HILFLHQFLHV�GLVWXUE�

DURXQG���ELOOLRQ�SHUVRQV�RI�DOO�DJHV�LQ�ERWK�LQGXVWULDO�DQG�GHYHORSHG�&RXQWULHV��6XSSOHPHQWV�WKDW�DUH�JLYHQ�RU�VXJJHVWHG�

VKRXOG�EH�WDNHQ�IRU�D�VXLWDEOH�WLPH�WR�DFKLHYH�DQ�HYLGHQW�UHVXOW�RQ�SK\VLFDO�FRPIRUW��,QVXIILFLHQW�LQWDNH�RI�0LFURQXWULHQWV�

FDQ�FDXVH�D�UDQJH�RI�ILWQHVV�GLIILFXOWLHV��DQG�GDPDJH�PHPRU\��FRQFHQWUDWLRQ��DQG�JHQHUDO�PHQWDO�FDSDFLWLHV� 
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