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%DFNJURXQG RI 5HVHDUFK

)UHH UDGLFDOV DUH KLJKO UHDFWLYH FRPSRXQGV LQ WKH ERG EHFDXVH WKH

PROHFXOH KDV QR VSRXVH )UHH UDGLFDOV H[SRVXUH FDQQRW EH VHSDUDWHG IURP

GDLO OLIH 3ROOXWLRQ IURP IDFWRULHV YHKLFOHV FLJDUHWWHV DOFRKRO DQG IRRG

DUH VRPH RI WKH VRXUFHV RI IUHH UDGLFDOV %DVHG RQ 5LVNHVGDV GDWD WKH

SURSRUWLRQ RI WREDFFR FRQVXPSWLRQ DJHG DQG RYHU KDV LQFUHDVHG IURP

DW 6LUNHVQDV LQ ZKLFK WKH GDWD LV RQ 5LVNHVGDV 2Q WKH

SURSRUWLRQ RI DOFRKROLF GULQNV WKH 5LVNHVGDV GDWD RQ VKRZV ZKLFK

PHDQV DQ LQFUHDVH IURP ZKLFK KDV D WRWDO DOFRKROLF .HPHQNHV

%DNHG DQG IULHG IRRGV DUH RQH RI WKH VRXUFHV RI IUHH UDGLFDOV IURP

IRRG .DKNHVKDQL HW DO

6RPH GHJHQHUDWLYH GLVHDVHV DUH FDXVHG E IUHH UDGLFDOV 5HDFWLYH

DQG XQVWDEOH IUHH UDGLFDOV FDXVH GDPDJH WR OLYLQJ FHOOV HOO IXQFWLRQ LV

QRW RSWLPDO GXH WR GDPDJH WR OLYLQJ FHOOV FDXVLQJ ORQJ WHUP GHJHQHUDWLYH

GLVHDVHV 6XWULVQD :+2 GDWD VKRZV WKDW LQ IURP

PLOOLRQ GHDWKV LQ 6RXWK VLD DUH FDXVHG E GHJHQHUDWLYH GLVHDVH :+2

QRWKHU VWXG FRQFOXGHG WKDW DQWLR[LGDQWV KDYH WKHUDSHXWLF YDOXH

DJDLQVW GHJHQHUDWLYH GLVHDVH %DUKH DQG 7FKRX D

QWLR[LGDQWV DUH FRPSRXQGV WKDW FDQ FRXQWHUDFW DQG UHGXFH IUHH

UDGLFDOV DFWLYLW E SURYLGLQJ HOHFWURQV WR SDLU XS ZLWK WKH IUHH UDGLFDOV

FRPSRXQGV +DOOLZHOO 7KHUH DUH WZR JURXSV RI DQWLR[LGDQWV L H

QDWXUDO DQWLR[LGDQW ZKLFK LV DQ DQWLR[LGDQW GHULYHG IURP WKH QDWXUDO

LQJUHGLHQWV SRWHQWLDOO SUHYHQWLQJ IUHH UDGLFDOV DQG DQWLR[LGDQW V QWKHWLF

GHULYHG IURP FKHPLFDOV ,VIDKODQ 7KH KXPDQ ERG KDV DQ DQWLR[LGDQW

ZKLFK UHVHUYHV VOLJKWO VR DQWLR[LGDQWV IURP RXWVLGH WKH ERG DUH QHHGHG

WR ZDUG RII UDGLFDOV ZKHQ WKH ERG LV H[SRVHG WR IUHH UDGLFDOV 7KH VRXUFHV

RI QDWXUDO DQWLR[LGDQWV DUH GHULYHG IURP YHJHWDEOHV DQG IUXLW 2WVXNL HW DO



%DVHG RQ 5LVNHVGDV GDWD WKH SURSRUWLRQ RI FRQVXPSWLRQ RI

IUXLW RU YHJHWDEOHV ODFN LQ ,QGRQHVLD KDV LQFUHDVHG ZKHUH DW 5LVNHVGDV

LW ZDV LQFUHDVHG WR LQ .HPHQNHV 7KLV

LV RQH RI WKH UHDVRQ WKDW ,QGRQHVLDQ SHRSOH QHHG LQQRYDWLRQ WR FRQVXPH

VRXUFHV RI DQWLR[LGDQWV RQH RI WKH ZD V LV E XVLQJ D V QELRWLF GULQN RI

mangoeen rind.

0DQJRVWHHQ LV D IUXLW WKDW LWV XWLOL]DWLRQ DUH VWLOO PDQDJHG LQ D VLPSOH

XWLOL]DWLRQ GHVSLWH WKH LQFUHDVHG PDUNHW SRWHQWLDO ZKLFK VRPH FRXQWULHV

KDYH ORQJ XVHG WKH PDQJRVWHHQ IUXLW DV D PHGLFLQDO DQG WKHUDSHXWLF DJHQWV

HVSHFLDOO WKH ULQG SDUW 3HUPDQD 0DQJRVWHHQ IUXLW LV D SODQW WKDW

RULJLQDWHG IURP 6RXWKHDVW VLD LQFOXGHV ,QGRQHVLD 0DOD VLD 7KDLODQG DQG

0 DQPDU 7KH PDQJRVWHHQ IUXLW LV JHQHUDOO DGGUHVVHG E 4XHHQ RI )UXLWV

EHFDXVH WKH PDQJRVWHHQ IUXLW FRQWDLQV EHQHILFLDO QXWULHQW IRU SUHYHQWLQJ

DQG WUHDWLQJ YDULRXV GLVHDVHV VXFK DV FDQFHU KHDUW GLVHDVH DUWKULWLV GLDUUKHD

WRQVLOOLWLV YDJLQDO GLVFKDUJH DQG G VHQWHU ,Q DGGLWLRQ WR WKH XWLOL]DWLRQ RI

WKH IUXLW WKH ULQG LV DOVR ZLGHO XVHG LQ WKH ILHOG RI KHDOWK 0DQJRVWHHQ ULQG

DFWV DV DQ DQWL K SHUWHQVLRQ DQWL FDQFHU DQWL LQIODPPDWRU DQWL GLDEHWLF

DQG DQWL±+,9 1XJURKR 0DQJRVWHHQ ULQG ZKLFK LV WKH ODUJHVW SDUW

RI WKH PDQJRVWHHQ IUXLW LV FDWHJRUL]HG DV UHVLGXH 0DQJRVWHHQ ULQG FRQWDLQV

DFWLYH FRPSRXQGV NQRZQ DV [DQWKRQHV ;DQWKRQH KDV D UROH DV D SRZHUIXO

FRPSDUHG WR YLWDPLQ DQG YLWDPLQ ( WR FRXQWHUDFW IUHH UDGLFDOV SUHYHQWLQJ

FHOO GDPDJH DQG LQKLELWLQJ FHOO GHJHQHUDWLRQ 0DUGLDQD

OODK VD V LQ O 4XU DQ 6XUDK V 6 X DUDD

)٠٨( ِ ِ ْ َ َ فَـُ ُ ْ ِ َ وَإِذَا
QG ZKHQ , VLFN WKHQ H KHDOWK PH

7KH YHUVH DERYH H[SODLQV WKDW OODK KDV JLYHQ DOO GLVHDVHV WR KXPDQV

ZLWK WKH ELGGHUV DQG ZLOO EH FXUHG E SHUPLVVLRQ RI OODK 7KH PDQJRVWHHQ

ULQG ZDV RQH RI WKH SUHYHQWLYH DJHQWV RI VRPH GLVHDVHV HVSHFLDOO FDQFHU

EHFDXVH LW FRQWDLQV DQWLR[LGDQW



6 QELRWLF LV D FRPELQDWLRQ RI SURELRWLFV DQG SUHELRWLFV <XL

2QH RI WKH DJULFXOWXUDO FRPPRGLWLHV WKDW FRQWDLQV SUHELRWLFV LV PDQJRVWHHQ

6 QELRWLF GULQN SURGXFWV DUH GHYHORSHG ZLWK D GDLU EDVHG FDUULHU EHFDXVH

WKH KLJK VXJDU FRQWHQW FDQ EH XWLOL]HG E SURELRWLFV DQG SUHELRWLFV LQ WKH

mangoeen rind so that the use of mangoeen rind as a prebiotic and
FDVHL DV SURELRWLFV FDQ SURGXFH WKH V QELRWLF GULQN

3URFHVVHGSURGXFWV DQGSDWHQW UHVHDUFKDERXWPDQJRVWHHQ FRQWLQXHVWR

JURZ VXFK DV MXLFH SXUHH FRQFHQWUDWHV IRRG VXSSOHPHQW KHUEDO UHPHGLHV

DQG FRVPHWLFV 0DQJRVWHHQ ULQG SURGXFWV KDYH D JRRG PDUNHW SURVSHFWV

-DSDQ DOUHDG GHYHORSHG SURGXFWV FRQWDLQLQJ H[WUDFWV RI 3DQD[DWKRQH

xanthone blend (80% α-mangostin and 20% γ-mangostin) used in breast
FDQFHU FKHPRWHUDS 'RL XUUHQWO LQ ,QGRQHVLD SURFHVVHG SURGXFWV

RI PDQJRVWHHQ ULQG DUH GHYHORSLQJ VXFK DV PDQJRVWHHQ GULQN LQ WKH IRUP

RI WKH MXLFH XVLQJ PDQJRVWHHQ 0DQJRVWHHQ ULQG IORXU LQ D EDJ SRZGHU

EDJ 0DQJRVWHHQ ULQG FUXPEV LQ FDSVXOHV 7KH OHYHO RI VDIHW DQG KHGRQLFV

IRU VRPH UHDG WR XVH FRPPHUFLDO SURGXFWV FDQQRW EH JXDUDQWHHG VXFK DV

PDQJRVWHHQ ULQG IORXU LQ FDSVXOHV ZKLFK LV ULVN IRU KHDOWK EHFDXVH LW VWLOO

FRQWDLQV VDS DQG RWKHU FRPSRQHQWV WKDW FDQQRW EH GLJHVWHG E WKH ERG

3HUPDQD

7KH QDWXUDO WDVWH RI WKH PDQJRVWHHQ ULQG H[WUDFW LV ELWWHU ZKHQ

FRQVXPHG VLQFH LW VFDXVHG E JURXSV RI SKHQROV FRPSRXQGV [DQWKRQH

FRPSRXQGV LQFOXGLQJ DQWKRF DQLQRU WDQQLQ FDWHFKLQV 2OLYHLUD HW DO

)HUPHQWDWLRQ SURFHVV LQ WKH PDNLQJ RI VLQELRWLF GULQN PD LPSURYH WKH WDVWH

DQG FRYHU WKH ELWWHU WDVWH RI PDQJRVWHHQ ULQG )HUPHQWDWLRQ SURFHVV OHDGV WR

WKH LQFUHDVHV RI QXWULWLRQDO YDOXH RI WKH PDFURQXWULHQW PLFURQXWULHQW DQG

DQWLR[LGDQW OHYHO RQ V QELRWLF GULQN RI PDQJRVWHHQ ULQG 3DPXQJNDV

7KLV VWXG ZDV GHVLJQHG WR DQVZHU WKH SUREOHP OLHV LI WKHUH DUH

GLIIHUHQFHV LQ DQWLR[LGDQW DFWLYLW DQGS+ OHYHOV RI HDFK VDPSOHZLWK GLIIHUHQW

IHUPHQWDWLRQ WLPHV ([SHFWHG UHVXOW DUH WR LPSURYH WKH TXDOLW RI OLIH RI WKH

FRPPXQLWLHV WKDW XVH ORFDO QDWXUDO UHVRXUFHV LQFUHDVLQJ WKH HFRQRPLF YDOXH

RI WURSLFDO IUXLW PDQJRVWHHQ SDUWLFXODUO KLJK LQ DQWLR[LGDQWV DQG SURYLGH



DGGLWLRQDO LQVLJKW LQWR WKH SRWHQWLDO RI ORFDO PDWHULDOV LQ WKH HQYLURQPHQW

WKDW FDQ EH XVHG IRU WKH WUHDWPHQW DQG SUHYHQWLRQ RI GHJHQHUDWLYH GLVHDVHV

6WDWHPHQW RI WKH 3UREOHPV

+RZ GRHV WKH HIIHFW RI IHUPHQWDWLRQ WLPH RQ S+ OHYHO RI V QELRWLF

GULQN RI PDQJRVWHHQ ULQG"

+RZ GRHV WKH HIIHFW RI IHUPHQWDWLRQ WLPH RQ DQWLR[LGDQW DFWLYLW RI

V QELRWLF GULQN RI PDQJRVWHHQ ULQG"

2EMHFWLYHV RI 5HVHDUFK

HQHUDO 2EMHFWLYH

QDO ]LQJ S+ OHYHO DQG DQWLR[LGDQW DFWLYLW RI V QELRWLF GULQN

RI PDQJRVWHHQ ULQG ZLWK YDULDWLRQV RI IHUPHQWDWLRQ WLPH

6SHFLDO 2EMHFWLYHV

D QDO ]LQJ WKH HIIHFW RI IHUPHQWDWLRQ WLPH RQ S+ OHYHO RI

V QELRWLF GULQN RI PDQJRVWHHQ ULQG

E QDO ]LQJ WKH HIIHFW RI IHUPHQWDWLRQ WLPH RQ DQWLR[LGDQW

DFWLYLW RI V QELRWLF GULQN RI PDQJRVWHHQ ULQG

%HQHILWV RI 5HVHDUFK

7KHRUHWLFDO %HQHILWV

D *LYLQJ LQIRUPDWLRQ 21 WKH S+ OHYHO DQG DQWLR[LGDQW DFWLYLW

RI V QELRWLF GULQN RI PDQJRVWHHQ ULQG

E %HFRPLQJ D UHIHUHQFH LQ VXEVHTXHQW VWXGLHV

F 3URYLGLQJ LGHDV DQG LQSXWV LI WKHUH DUH VLPLODU VWXGLHV

G ,PSURYLQJ WKH DELOLW RI WKH DXWKRU WR XVH ODERUDWRU

HTXLSPHQWV

3UDFWLFDO %HQHILWV

D *LYLQJ LQIRUPDWLRQ DERXW WKH S+ OHYHO DQG DQWLR[LGDQW

DFWLYLW RI V QELRWLF GULQN RIPDQJRVWHHQ ULQG DV D IXQFWLRQDO

IRRG



E ,PSURYLQJ WKH HFRQRPLF YDOXH RI WKH PDQJRVWHHQ ULQG

XWKHQWLFLW DQG )RUPHUV 5HDVHDUFK

7DEOH XWKHQFLW DQG )RUPHU 5HVHDUFK

5HVHDUFKHU V

1DPH
7LWOH 5HVHDUFK )LQGLQJV

: VHS

3HUPDQD

6LWL 0DULDQD

:LGD DQWL

6XOXVL

3UDEDZDWL

'RQG

6HW DEXGL

6LIDW QWLRNVLGDQ

%XEXN .XOLW %XDK

0DQJJLV DUQLFLD

PDQJRVWDQD

,QVWDQ GDQ

SOLNDVLQ D

8QWXN 0LQXPDQ

)XQJVLRQDO

%HUNDUERQDVL

0DQJRVWHHQ SHULFDUS LQVWDQW SRZGHU

FRQWDLQHG KLJK OHYHOV RI DOSKD

PDQJRVWLQ RI PJ J DQWKRF DQLQ

PJ J DQG SKHQROLF FRQWHQW RI

PJ J GU VDPSOH ZHLJKW XQLWV

QWLR[LGDQW FDSDFLW DPRXQWHG WR

PJ J

6WHYL *

'XQJLU 'HZL

* .DWMD

9DQGD 6

.DPX

NWLYLWDV

QWLRNVLGDQ

(NVWUDN )HQROLN

GDUL .XOLW %XDK

0DQJJLV DUQLFLD

PDQJRVWDQD

7KH KLJKHVW FRQWHQW RI SKHQROLF

FRPSRXQGV LV LQ WKH PHWKDQRO RI GULHG

VDPSOHV 0. IROORZHG E PHWKDQRO

RI ZHW VDPSOHV 0% ZDWHU RI GULHG

VDPSOHV . DQG WKH ODWWHU ZDWHU ZHW

VDPSOH % 7KH DQWLR[LGDQW DFWLYLW

LV LQ 0. LV PJ / IROORZHG E

SUHPLVHV 0% . % ZLWK D YDOXH RI

PJ O



5HVHDUFKHU V

1DPH
7LWOH 5HVHDUFK )LQGLQJV

UXP /XOX

0DZDU

1XU LQL

*XQDZDQ

:LMRQDUNR

)RUPXODVL 0LQXPDQ

6 QELRWLF GDUL

6XVX GDQ 8EL -DODU

0HQJJXQDNDQ

DFWREDFLOOXV FDVHL

6 QELRWLF GULQN ZLWK WKH EHVW IRUPXOD

LV WKH SHUFHQWDJH RI DFWREDFLOOXV

FDVHL DQG WKH UDWLR RI VZHHW SRWDWR

MXLFH VNLP PLON 7KH UHVXOWV DUH

RI WKH S+ YDOXH WRWDO GLVVROYHG

VROLGV R %UL[ D WRWDO RI )8 RI

SURELRWLFV [ UHVLVWDQW WR ORZ S+

6XKDU RQR

6 )LEUD

1XUDLQ

6DPVXO 5L]DO

0 .XUQLDGL

/ FDVHL *URZWK

RQ 9DULRXV

)HUPHQWDWLRQ 7LPH

6 QELRWLF 'ULQN

RI *UHHQ LQFDX

([WUDFW 3HUHPQD

REORQJLIROLD PHUU

7KH UHVXOW RI REWDLQHG REVHUYDWLRQ

ZDV H[DPLQHG LWV KRPRJHQHLW ZLWK

%DUWOHWW WHVW DQG JURZLQJ GDWD ZLWK

7XFNH WHVW WKHQ WKH GDWD ZHUH

DQDO ]HG LWV KHWHURJHQHLW WR NQRZ

WKH SUHVHQFH RI GLIIHUHQFH EHWZHHQ

DQG RI /HVV 6LJQLILFDQW

'LIIHUHQWLDO 7KH UHVXOW VKRZHG

WKDW WKH DSSURSULDWH DQG RSWLPDO

GXUDWLRQ RI IHUPHQWDWLRQ WR SURGXFH D

V QELRWLF GULQN RI JUHHQ FLQFDX OHDYHV

H[WUDFW ZDV KRXUV ZLWK SURGXFW

FKDUDFWHULVWLF SRVVHVV WKH KLJKHVW WRWDO

DPRXQW RI / % DW [ )8 PO

ZLWK S+ DQG DFLG WRWDO

7KH DXWKHQWLFLW RI WKH UHVHDUFK LV EDVHG RQ VHYHUDO SUHYLRXV VWXGLHV

ZKLFK KDYH UHODWLYHO VLPLODU FKDUDFWHULVWLFV LQ WHUPV RI UHVHDUFK WKHPHV

DOWKRXJK WKH GLIIHU LQ WHUPV RI WKH FULWHULD RI WKH VXEMHFWV DQG YDULDEOHV

VWXGLHG 7KH UHVHDUFK ZLOO EH FRQGXFWHG RQ WKH FKDUDFWHULVWLFV RI WKH

V QELRWLF GULQN RI PDQJRVWHHQ ULQG 5HVHDUFK UHODWHG WR PDQJRVWHHQ ULQG

ZHUH FRQGXFWHG E 3HUPDQD HW DO ZKR PDGH FDUERQDWHG IXQFWLRQDO



GULQN SURGXFWV DQG UHVHDUFK WKDW KDYH EHHQ FRQGXFWHG E 'XQJLU

XQGHU WKH WLWOH QWLR[LGDQW FWLYLW RI 3KHQROLF ([WUDFW IURP 0DQJRVWHHQ

5LQG DUFLQLD PDQJRVWDQD 7KH VLPLODULW RI WKH UHVHDUFK FRQGXFWHG

E 3HUPDQD HW DO DQG 'XQJLU ZLWK WKH UHVHDUFK WKDW WKH

UHVHDUFKHU GLG ZDV XVLQJ WKH VDPH LQJUHGLHQWV RI PDQJRVWHHQ ULQG DQG

WHVWLQJ YDULDEOHV IRU DQWLR[LGDQW DFWLYLW ZKLOH WKH GLIIHUHQFHV ZHUH LQ WKH

SURFHVVLQJ RI PDQJRVWHHQ ULQG DQG WKH YDULDEOHV VWXGLHG 3HUPDQD HW DO

SURFHVVHV PDQJRVWHHQ ULQG LQWR FDUERQDWHG GULQN DQG 'XQJLU

E XVLQJ PDQJRVWHHQ ULQG SKHQROLF H[WUDFW WR VWXG ZKLOH WKH UHVHDUFKHU

SURFHVVHV PDQJRVWHHQ ULQG LQWR D V QELRWLF GULQN DQG UHVHDUFK YDULDEOHV QRW

RQO IRU DQWLR[LGDQW DFWLYLW EXW DOVR S+ OHYHOV

QRWKHU UHVHDUFK LV WKH IRUPXODWLRQ RI V QELRWLF GULQN IURP PLON DQG

VZHHW SRWDWRHV XVLQJ DFWREDFLOOXV FDVHL 0DZDU 7KH VLPLODULW RI

UHVHDUFK FRQGXFWHG E 0DZDU ZLWK WKH UHVHDUFKHUV LV LQ SURFHVVLQJ EDVLF

LQJUHGLHQWV E PDNLQJ WKH V QELRWLF GULQN LQ ZKLFK WKH VLPLODULWLHV LQ WKH

XVH RI ODFWLF DFLG EDFWHULD QDPHO DFWREDFLOOXV FDVHL DQG WKH VLPLODULW RI

UHVHDUFK YDULDEOHV QDPHO WHVWLQJ S+ OHYHOV 7KH GLIIHUHQFH LQ WKH UHVHDUFK

LV LQ WKH EDVLF LQJUHGLHQWV RI WKH SURGXFW ZKLFK LQ WKH UXP V VWXG WKH

PDQXIDFWXUH RI VZHHW SRWDWR EDVHG V QELRWLF GULQN ZKLOH LQ WKLV VWXG

WKH PDQXIDFWXUH RI V QELRWLF GULQN LV PDGH IURP PDQJRVWHHQ ULQG 7KH

GLIIHUHQFH LQ WKLV UHVHDUFK LV DOVR RQ WKH YDULDEOHV LQ WKH 0DZDU V VWXG

RQO S+ OHYHOV ZHUH WHVWHG ZKLOH LQ WKLV VWXG S+ OHYHOV ZHUH WHVWHG DIWHU

IHUPHQWDWLRQ ZLWK YDULDWLRQV LQ WKH WLPH RI HDFK VDPSOH DQG WKH DQWLR[LGDQW

DFWLYLW WHVW DIWHU IHUPHQWDWLRQ

7KH UHVHDUFK FRQGXFWHG E 6XKDU RQR HW DO V LV FDVHL JURZWK

RQ YDULRXV IHUPHQWDWLRQ WLPH V QELRWLF GULQN RI *UHHQ LQFDX ([WUDFW 7KH

VLPLODULW RI UHVHDUFK LV LQ JURZLQJ DFWREDFLOOXV FDVHL ZLWK YDULDWLRQV WLPH

RI IHUPHQWDWLRQ LQ WKH V QELRWLF GULQN 7KH GLIIHUHQFH ZLWK 6XKDU RQR HW

DO V UHVHDUFK LV LQ WKH SURGXFW RI V QELRWLF GULQN DQG WKH YDULDEOH RI

UHVHDUFK ZDV WR DQDO VH WKH HIIHFW RI YDULDWLRQV LQ IHUPHQWDWLRQ WLPH RQ S+

OHYHO DQG DQWLR[LGDQW DFWLYLW




