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Abstracf6WDUFKHV DUH ZLGHO\ XVHG DV
GHSUHVVDQW LQ IURWK

IORWDWLRQRSHUDWLRQVLQ%UD]LOGXHWRWKHLUHII
LFLHQF\LQFUHDVLQIWKH VHOHFWLYLW\ LQ WKH
LQYHUVH IORWDWLRQ RI TXDUW] GHSUHVVLQJ LURQ
RUH
6WDUFKHVPDUNHWKDYHEHHQJURZLQJIDQGLPSURYLQJ
LQUHFHQW\HDUV
OHDGLQJWREHWWHUSURGXFWVDWWHQGLQJWKHUHT
XLUHPHQWVRIWKHPLQHUDO
LQGXVWU\7KHPDMRUVRXUFHRIVWDUFKXVHGIRULUR
QRUHLVFRUQVWDUFK
ZKLFKQHHGVWREHJHODWLQL]JHGZLWKVRGLXPK\GUR][
LGHID2+SULRU
WRXVH7KLVVWDJHKDVDGLUHFWLPSDFWRQLQGXVWU
LDOVFRVWVRQFHWKH
ORZHVWFRQVXPSWLRQRI1D2+LQJHODWLQL]DWLRQSU
RYLGHVEHWWHUFRQWURO
RIWKHS+LQWKHIURWKIORWDWLRQDQGUHGXFHVWKH
DPRXQWRIHOHFWURO\WHV
SUHVHQWLQWKHSXO0S,QRUGHUWRHYDOXDWHWKHIH
ODWLQL]DWLRQGHJUHHRI
GLIIHUHQWVWDUFKHVDQGIORXUZHUHVXEMHFWHGW
RWKHDGGLFWLRQRIID2+  DQG  WHPSHUDWXUH
YDULDWLRQ H[SHULPHQWYV 6DPSOHV RI VWDUFKFRUQ
FDVVDYD+,3,;+,3,;DQG+,3,;FRPPHUFLDOL JHGE\
,QJUHGLRQ DQG IORXUFDVVDYD DQG SRWDWR ZHUH
WHVWHG 7KH VWDUFK
VDPSOHVZHUHFKDUDFWHULJHGWKURXJK6FDQQLQIJ(O
HFWURQLFOLFURVFRS\ DQG WKH DP\ORVH FRQWHQW
ZHUH GHWHUPLQHG WKURXJK VSHFWURPHWU\
VZHOOLQJ] DQG  VROXELOLW\ WHVWV  7KH
JHODWLQL]DWLRQ ZDV FDUULHG RXW WKURXJK
WLWUDWLRQ ZLWK 1D2+ NHHSLQJ WKH VROXWLRQ
WHPSHUDWXUH FRQVWDQW DW R& $W WKH HQG RI
WKH WHVWV WKH RSWLPDO DPRXQW RI 1D2+
FRQVXPHG WR JHODWLQL]H WKH VWDUFK RU IORXU
[URP GLIIHUHQW ERWDQLFDO VRXUFHV ZDV
HVWDEOLVKHG DQG D FRUUHODWLRQ EHWZHHQ WKH
FRQWHQW RI DP\ORSHFWLQ LQ WKH VWDUFK DQG WKH
VWDUFK D2+ UDWLR
QHHGHGIRULWVJHODWLQL]DWLRQ

Keywords’)URWK ~ IORWDWLRQ  JHODWLQL]DWLRQ
VRGLXP K\GUR[LGH VWDUFKHVDQGIORXUV
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+(IURWKIORWDWLRQURXWHVRILURQFDQEHFODVVL
ILHGLQWZR
JURXSVGLUHFWRULQYHUVHIORWDWLRQ$QRWK
HUFODVVLILFDWLRQ
UHJDUGLQJWKHW\SHRIFROOHFWRUXVHGGLYLGHV
WKHSURFHVVLQIRXU

$&6LOYDLVZLWKWKH)HGHUDOSQLYHUVLW\RI*RLiV&DWDOm
R*2
%UD]LOSKRQH D[ HPDLO
DQFDUVLO#XIJEU
'16RXVD73)RQWHVDQG567RPD]DUHZLWKWKH*RLDQR)HGHU
DO
,QVWLWXWH&DWDOmMR*2%UD]LOHPDLOGHERUDQDVFLPHQW
RALIJRLDQR
HGXEUWKDOHVSUDGR#LIJRLDQRHGXEUUDSKDHOWRPDJ#LIJR
LDQRHGXEU
(06 6LOYD LV ZLWK WKH )HGHUDO 8QLYHUVLW\ RI *RLiV
&DWDOmR *2
%UD]LOHPDLOHVFKRQV#XIJEU
&RUQVWDUFKLVWKHGHIDXOWGHSUHVVDQWIRULU
RQRUHVLQFH
,WFRQVLVWVRIORQJFKDLQVRIJOXFRVHXQLWVMRL
QHGE\]
7KHWHPSHUDWXUHQHHGHGIRUJHODWLQL]DWLR
QGHFUHDVHVZLWK
LQFUHDVLQIRIWKHDP\ORSHFWLQFRQWHQWSHWUR
JUDGDWLRQRFFXUV ~ VSRQWDQHRXVO\  ZKHQ
VWDUFK VROXWLRQV DUH VWRUHG DW ORZ
WHPSHUDWXUHVDWQHXWUDOS+$P\ORVH]VUHWUR
JUDGDWLRQPD\ RFFXU ZLWKLQ D SHULRG RI IRXU
WR ILYH KRXUV DIWHU WKH
JHODWLQL]DWLRQZKLOHWKHDP\ORSHFWLQUHWUR
JUDGHVRQO\
,,0(7+22/2%<

6DPSOHVRIVWDUFKFRUQDQGFDVVDYDDQGIORXU
FDVVDYDDQG
SRWDWRGRQDWHGE\&DUJLOODQGFRUQVWDUFKZL
WKFRPPHUFLDO  QDPH+,3,;+,3,;DQG+,3,;GRQDWHGE\
,QJUHGLRQZHUHXVHGLQWKHWHVWV7KHILUVWVW
DJHDLPHGWR
FKDUDFWHULJHWKHVWDUFKHVLQRUGHUWREHWW
HUXQGHUVWDQGWKHLU
JHODWLQL]DWLRQ7RGHWHUPLQHWKHDP\ORVHFRQ
WHQWDPHWKRG
SURSRVHGE\WKH$PHULFDQ$VVRFLDWLRQRI&HUHD
O&KHPLVWYV $$&& QXPEHU ZDV XVHG ZKLFK LV D
VLPSOH
FRORULPHWULFSURFHGXUH6DPSOHVRIVWDUFKZHU
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HDGGHGWRD
VROXWLRQRIP/RIDFHWLFDFLGDWPRO/DQGP/RI
VROXWLRQRILRGLQHSRWDVVLXPLRGLGHZKLFKUH
DFWVZLWKVWDUFK
WRIRUPDEOXHFRORUHGFRPSOH[7KLVFRPSOH[LVGH
YHORSHG
GXHWRWKHLPSULVRQPHQWRILRGLQHLQVLGHWKH
FKDLQRIDP\ORVH
TKHVROXWLRQZDVWKHQVWRUHGIRUPLQXWHVLQ
DGDUNURRP
DQGWKHQXVLQIDVSHFWURSKRWRPHWHU%LRVSHF
WURPRGHO63
UHDGWKHDEVRUEDQFHDWQP7KHFRQWHQWRIDP\O
RVHZDV
FDOFXODWHGXVLQJWKHDEVRUEDQFHYDOXHVUHD
GDQGDFDOLEUDWLRQ
FXUYHPDGHZLWKSXUHDP\ORVHVXSSOLHGE\6LIPD$
OGULFKLQ WKHUDQJHRIPJP/DQGPJP/IRUWKLVFXUYH
WKHREWDLQHGILWZDVU
7KHUHVXOWVZHUHH[SUHVVHGLQ
PJPODQGSHUIRUPHGLQWULSOLFDWH
WKHUHODWLRQEHWZHHQWKHVROXEOHPDVVDQGL
QLWLDODPRXQWRI
VWDUFKH[SUHVVHGLQSHUFHQWDJH

H I

)LI6L[VWHSVLQWKHVWDUFKHVDQGIORXUVDONDOLQ
HJHODWLQL]DWLRQ
SURFHVVDVWDUFKVDPSOHEVWDUFKVROXWLRQDIWH
UFRPSOHWH
VROXELOL]DWLRQFGDQGHVWHSVLQWKHWLWUDWLR
QSURFHVVDQGI
FRPSOHWHJHODWLQL]DWLRQRIWKHVDPSOH

7KHVHFRQGVWDJHRIPHWKRGRORINDLPHGWRVWD
QGDUGL]LQJ
WKHLGHDOVWDUFK1D2+UDWLRDYRLGLQJWKHH[FH
VVLYHXVHRI
1D2+6WDUFKDQGIORXUVDPSOHVJZHUHSODFHGLQD
P/
EHDNHURQWRSRIDKHDWLQJSODWH,ND&0$*+67KHQ
P/RIGLVWLOOHGZDWHUDW [1&ZHUHDGGHGWRWKH
VDPSOHDQG
WKHVROXWLRQZDVNHSWXQGHUDJLWDWLRQDWS53
0XVLQID
PHFKDQLFDOVWLUUHU)LVDWRPWRSURPRWHDFRPS
OHWHGLOXWLRQ
RIWKHVWDUFKVDPSOHS$S+PHWHU+DQQD,QVWUXPH
QWV+,
ZDVLQVWDOOHGLQRUGHUWRUHDGWKHVROXWLR
QS+DQGWHPSHUDWXUH
$IWHUWKHFRPSOHWHGLOXWLRQRIWKHVWDUFKVD
PSOHWKHLQLWLDOS+
YDOXHZDVQRWHGDQGWKHWLWUDWLRQVWDUWH
G$QDOLTXRWRIP/
RIID2+VROXWLRQZDVDGGHGHYHU\WZRPLQXWHVW
RWKH
VWDUFKVROXWLRQ%HIRUHDQHZDGGLWLRQRIWKH
1D2+VROXWLRQ
WKHS+ZDVQRWHG7KHSURFHVVZDVUHSHDWHGXQ
WLOWKHSRLQW
WKDWWKHVWDUFKVROXWLRQSUHVHQWHGLWVHO
IYLVFRXVDQGPRUH WUDQVSDUHQWDOVR NQRZQ
DV WKH WXUQLQJ SRLQW RI WKH
JHODWLQL]DWLRQO6L[VWHSVRIWKHSURFHVVFDQEH
VHHQLQ)LJ
$OOWLWUDWLRQSURFHVVZDVSHUIRUPHGLQWULSO
LFDWHNHHSLQJWKH
WHPSHUDWXUHFRQVWDQWDWR&

s 3(68/76$1",68866,216

A.Amylase Determination

)LIVKRZVWKHDP\ODVHFRQWHQWPHDVXUHGE\WK
HRI
$$&&PHWKRG7KHDP\ORSHFWLQFRQWHQWZDVHYDO
XDWHG E\ HIFOXVLRQ 7KH YDOXHV REWDLQHG DUH
VLPLODU WR WKRVH
DYDLODEOHLQWKHOLWHUDWXUH7KHPRGLILHGFR
UQVWDUFK+,3,;
DVH[SHFWHGKDVDSSUR[LPDWHO\RIDP\ORSHFWLQ
YDOXHPXFKPRUHVLIQLILFDQWWKDQQDWXUDOFRU
QVWDUFKZKLFK
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KDVRQO\+RZHYHURWKHUPRGLILHGFRUQVWDUFKH
VVXFKDV
+3,:+,3,;VKRZHGDORZHUDP\ORSHFWLQFRQWHQW
ZKLFKFDQLQGLFDWHWKDWWKHVHVWDUFKFRPHIU
RPDGLIIHUHQW FRUQVSHFLHWKDQ+,3,;

B.Solubility and Swelling Tests

)LIVKRZVWKHUHVXOWVRIWKHVZHOOLQIWHVWI
RUVWDUFKHVDQG
IORXUVWHVWHG,WLVSRVVLEOHWRQRWHWKDWWK
HVDPSOHVGRQRW IROORZ D VSHFLILF WUHQG %\
FRQWUDVW )L] VKRZV WKH FRQWUDGLFWLRQ
EHWZHHQ WKH UHDO LQIOXHQFHV RI WKH
DP\ORVHDP\ORSHFWLQUDWLRLQWKHVWDUFKHVDQ
GIORXUVVROXELOLW\
,WLVSRVVLEOHWRQRWLFHWKDWFDVVDYDIORXUK
DVWKHORZHVW
VZHOOLQJSRZHUDQGKDVWKHKLIKHUVROXELOLW\

FRQVXPHGWKHKLJKHUYROXPHRI1D2+DVH[SHFWHG7KLV

6LPLODUEHKDYLRU
ZDVREVHUYHGE\WKHSRWDWRIORXU+RZHYHUFRUQ
VWDUFKHV
PRGLILHGRUQRWVKRZHGDGLIIHUHQWEHKDYLRU

C.Gelatinization Tests

7DEOH,VXPPDULJHVWKHIRXQGUHVXOWVUHIDUG
LQIWKHWXUQLQJ
SRLQWRUJHODWLQL]DWLRQSRLQWIRUWKHVWDUF

KHVDQGIORXUV ~ WHVWHG  7KH  $P\ORVH
DP\ORSHFWLQ UDWLR PHDVXUHG LV
SUHVHQWHGDVZHOODVWKHLQLWLDODQGILQDOVR
OXWLRQYVS+
&DVVDYDIORXUZKLFKKDVWKHKLIJKHUDP\ORVHDP\
ORSHFWLQ

UDWLRFRQVXPHGWKHKLIKHUYROXPHRI1D2+,Q
FRQWUDVW SRWDWR IORXU KDV WKH ORZHU
UDWLR DQG

DQG

EHKDYLRUZDVQRWVHHQZLWKWKHPRGLILHGVWDUFKHV+,3,;
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Corn starch Cassava flour Cassava starch

HIPIX® 102

* Amyvlose

* Amylopectin

HIPIX® 100 HIPIX® 101 Potato flour

SAMPLES (STARCHES AND FLOURS)

)LISP\ORVHDQGDP\ORSHFWLQFRQWHQWVLQVWDUFKHVDQGIORXUVWHVWHG
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Cassava flour Corn starch Cassava starch HIPIX® 102 HIPIX® 101 Potato flour HIPIX® 100

SAMPLES (STARCHES AND FLOURS)

)LI6ZHOOLQJWHVWUHVXOWVIRUVWDUFKHVDQGIORXUVWHVWHG

7KHDGGLWLRQRI1D2+DIWHUWKHJHODWLQL]DWLRQRIWKHVDPSOH
KLJKHUVWDUFK 1 D2+UDWLR6LQFHWKLVVDPSOHKDVWKH
GLGQRWLQFUHDVHWKHVROXWLRQS+DVZRXOGEHH[SHFWHG KLJKHU DP\ORSHFWLQ FRQWHQW WKLV
UHVXOW DJUHHV ZLWK WKH ,QVWHDGDSODWHDXZDVREVHUYHGIRUDOOVDPSOHV$QDQDO\VLVRI
H[SHFWHGUHJDUGLQJWKHWHPSHUDWXUHQHHGIRUWKHJHODWLQL]DWLRQ
WKLVUHVXOWDOORZHGWKHHVWDEOLVKPHQWRIWKHPLQLPXPDPRXQW
7KHVDPHEHKDYLRUFDQEHVHHQIRUFRUQVWDUFKZKLFKVKRZV
RI1D2+QHHGHGWRSHUIRUPWKHFRPSOHWHJHODWLQL]DWLRQRIWKH
WKHOHDVWVWDUFK 1 D2+UDWLRDQGDP\ORSHFWLQFRQWHQW
VDPSOHDVSUHVHQWHGLQ7DEOH,,3RWDWRIORXUVKRZHGWKH

SOLUBILITY (Y%

Potato flour Corn starch HIPIX® 100 Cassava starch HIPIX® 102 HIPIX® 101 Cassava flour

SAMPLES (STARCIIES AND FLOURS)

JLIGROXELOLW\WHVWUHVXOWVIRUVWDUFKHVDQGIORXUVWHVWHG
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—~assava flovr
——Cassava starch
—Corn starch
—HIPIX® 100
—IIIPIX® 101
—HIPIX® 102

~——Potato flour

12 14 16 18 20 22

NaOH solution (ml.)

J)LIODULDWLRQRIWKHVROXWLRQS+GXULQJWKHJHODWLQL]DWLRQWHVWVDWR&ZLWKWKH1D

2+DGGLWLRQ
,9 &21&/86,216

7FKHWLWUDWLRQZLWK 1 D2+LQWKHFRPSOH[VROX
WLRQVWDUFK
1D2+SUHVHQWHGDVDQLQWHUHVWLQIJWRROIRUDQ
DO\VLVRIWKH
JHODWLQL]DWLRQSRLQWRIVWDUFKHVDQGIORXUV
7JKHSUHVHQFHRIQRW  EURNHQ RU VZROOHQ
JUDQXOHV YDULHV ZLWK WKH UDWLR RI
VWDUFK 1D2+DQGUHDFWLRQWLPH+RZHYHUWKHXQ
GHUVWDQGLQJ
RIID2+FRQVXPSWLRQLQZDWHUVWDUFKVROXWLRQ
VLVFULWLFDO RQFH LW FDQ KDYH D VXFFHVVIXO
JHODWLQL]DWLRQ ZLWK ORZHU
DPRXQWVRIID2+DVVKRZQLQWKHWHVWYV

7KHVWDUFKDFWVLQWKHVHOHFWLYLW\RIWKHIO
RWDWLRQSURFHVVWKDW
LVLQIOXHQFHGE\WKHVWDWHRIOLEHUDWLRQIURP
WKHFKDLQVRI
DP\ORVHDQGDP\ORSHFWLQ7KHIRXQGUHVXOWVVKR
ZHGWKDW
PLQHUDOLQGXVWU\LQ%UD]LODUHDGRSWLQJVWDU
FK1D2+UDWLRV
YDU\LQIIURPWKUHHWRILYHWLPHVKLIKHUWKDQQH
FHVVDU\
$QRWKHUFRQFOXVLRQLVWKDWWKHKLIKHUWKH
SHUFHQWDJHRI DP\ORSHFWLQ WKH ORZHU WKH
WHPSHUDWXUH DQG WKH ORZHU
VWDUFK 1 D2+UDWLRIRUJHODWLQL]DWLRQ

7$%4(,
'$7$)520*(/$7, 1,=$7,217(676

6WDUFKHVDQG $P\ORVH ,QLWLDOS $YHUDJHID
IORXUV DP\ORSHFWLQUDW +)LQDOS+ 2+
LR FRQVXPHGP
/

&DVVDYDIORXU
&DVVDYDVWDU
FK

&RUQVWDUFK

+3

»
+3,;
+3

”

3RWDWRIORXU

7$%/(,,
237,08067$5&+1$2+5$7,2)281',1*(/$7,1,=87,217(676

&DVVDYD &DVVDYD &RUQ
IORXU VWDUFK VWDUFK

3RWDWR +,3,; +,3,; +,3,;
IORXU

$&.12:/(*(0(17
TKHDXWKRUVWKDQNILQDQFLDOVXSSRUWIURPW
KH%UD]LOLDQ
DJHQFLHV&13T&$3(6)$3(*DQG)81$3(,QDGGLWLRQ ZH
OLNH WR WKDQN ,QJULGLRQ DQG &DUJLOO IRU
WKH VDPSOHV
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GRODWLRQ)HGHUDOSQLYHUVLW\RI*RLiVDQG*RLDQ
R)HGHUDO
,QVWLWXWH
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