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1. Ql-amylase

Bacillus subtilis 41,000 -

B. lichenifomis 62,000 70
2. B-amylase

B. cereus 35,000 50

B. cirulans 53-63,000 60
3. Glucoamylase

Aspergillus awamori 83,700-88,000 60

A. niger 99,000 -

A. Oryzae | 76,000 60

Penicillium oxalicum | 84,000 55-60

Rhizopus delemar 100,000 40
4. Pullulanase

B. Polymyxa 48,000 60

Streptomyces sp. No. 280 - 5
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Samples

Digestible starch

Resistant starch

Legumes, raw

Mungbeans 214320 22.9 £0.0
Mungbean starch (commercial) 48.812.7 50.31+1.2
Black beans 21.5+5.2 18.310.2
Red beans 232444 10.3+1.2
Common cultivars
Kluai Namwa 56.615.8 258 127
Kluai Hom 57.7%1.1 371105
Kluai Kai 522441 247125
Kluai Lepmurnang 57 030.2 312408
Kluai Hugmuk

61.412.3 27.312.8
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Type Feature/Function Application
Hi-maize 240® -resistant starch (RS,) and dietary fiber Baked goods and low moisture foods
Hi-maize 260° -low glycaemix index and insulin response

when substituted for flour

-promotes digestive health

Novelose 330®

-resistant starch (RS,/ RS;) and dietary

Extruded snack and cereals product

Hi-maize 220°  fiber
-use in most low moisture foods system
-improved texture and expansion in
extruded application
CrystaLean® -resistant starch (RS; ; retrograded Baked goods and low moisture foods

maltodextrin) and dietary fiber

Extruded snack and cereals product

A - [6, 11, 12]

wilan19n13IRIfifntsnaauazs1ntiole
U9 0% wAalaoyuIEn Natonal Starch and
Chemical LazUIEN Opta Food Ingradients ﬁ'f;dﬂ’li
WanadauazUSunmnyle resistant starch 119
maarsdanlgldinancaununian i iaaanis
ﬂ%’uﬂgaqmé’nwmzmummﬁaqmimaapﬂ'lf'ﬁ

&NTUATLT resistant starch lun1981915
WIauIspduaImsuaslaTwIng wundnenn
SsumInaanasdsnnsdasenilulaasadn
uazfi/Iuou resistant starch gila olulendrudv
nauNwLLIana [13] wenaniudsndruvandud
auﬂ'ﬁlumig@%uﬁ’]LLazwam”'aﬂﬁ'] waiialesunny
%’aungwaa@?’aLLa:sLﬁm’mmﬁ@gamﬂ AN T
M asenuauTavassasTaaulITRadentny
(crossinked starch) Lﬁaﬁﬁvlﬂ%“luw§mn”m6ﬁqﬂﬁvuaz

ﬂmﬁuqmmwmaﬂs:mﬂéfusi'awudw Q’maauiﬁ

jboonkong@hotmail.com

Tmedrunaluladnisa1nis asdneaas vwIngseaenu

AZLUWANTHBNTUN G IUAINUNTAY NAUTHLAE
. . Xd A w
anuzaulasvlduand19angninuanainu s
818 [14] lasdagduiinisdszyndld resistant
starch luNAaA N 01% 136199 017LTw N3lau
o a o & g 1% = £ 4
naaplunAanmeigni waaedn wazadiad Ganns
uSlnaui s resistant starch 9@ Cross - Linked
(RS, XL) tisununsuslaaudsnaly nanis@nun
' a . P 4
WUI1UJu1 b resistant starch LW U Y% AT
% hydrolysis 884 LU LA INUAT Glycaemic

Index TAARINL

ANANNWSVDIUIN1 Resistant starch NUAN
o ¥ .
ATWWIAT1R (Glycaemic Index) Lazn1Iaaudnad
AaDuTA

o

o A o oA AaAa .
Aaaitinata nIaaadtlnadiin (Glycaemic

'
wddfl’qx [

Index ;Gl) Ao avl m@ﬁamqmmwmadmmi

"Department of Food Technology, Faculty of Science, Siam University



Mimanaluladnisa s amAnmssaena 91 6 atuf 1 Tguisu 2553- wosaN 2554 6

A [ @
Usznnanslulanse $9nasa1nn1sTuUsenInIas
LﬂTﬂ@j‘::uumﬂiamm:@msdﬁwaai'mnmmmiaLﬁu
s g’ A U A v a =
szautinanaluliaa lduinniaveslaglSourisy
o 4 £ o
AUEIINIAIFIN Ae mmangiﬂa FINITUUTEMH
Aa . A '
81%135711d1 Glycaemic Index giazdnasdans
4 v “ .
Lﬂaﬂuu,ﬂawaammangiﬂa’tummmaa@ama
= A o Aa
TIATIUATFINN TuaneNnITulsenInaIniIng
A1 Glycaemic Index 61 azdshanaingnizuaion
at911 9 uazaiana MldTamesanInauga
ﬂ%mmﬁnmzﬂmﬁa@lﬁagﬂu‘a:@”uﬂﬂﬁvlﬁdﬂﬂ
Uszinnaasamnsnden Glycaemic Index §4
Towa annds717 TUAAEW NI anina N b
DULRI ﬂéﬁﬂqﬂ LATAN WA LARIRNIU FINDIVIT

1A Glycaemic Index Ynunatslauwn 81113

Uszinnudn 0262 0adndlien leany duine sindw
au ugiuad T1lwannu T1alueds guia wazd
o Aa . H >
Nagy Laza1rn1INIAI Glycaemic Index @1 laud a7
ThAG9 9 N”ml,a:mmsﬁﬁl,ﬁulﬂga NAILAY WLla
we wathila syRandinanad uazlofisa luaiuen
= =1 s > 6 1 a
AN1TANBIANUFNN BT IZRIN9UTU I
resistant starch N1 Glycaemic Index Wu31 Ja11u
NAKRWAY RNILAITNIN resistant starch RINITOTIL
AANITAOURWEIADIZAUNIAALASIZAUTOT IV
Susgﬁquﬂi:LLaLﬁa@vL@T AINWATRITNA AN
Glycaemic Index @13zdUTu o resistant starch 89
o S o ' ' {
NULAY TINITIALLIUTLLANLAZLARIVBIDNWITNH

@1 Glycaemic Index #1499 uaaslua1319N 5

A ' A, o a? } '
13NN 5 ‘]Js::LﬂqnLLazLL%NGQ’]%’]?”NQ’]@%“%’]@]"IG (Glycaemlc Index) A 9

2IN%T

WARIVDIDINNT

AT HUIAA (GI)

~ 6 U =3
PRNUIVI ADIWLWAN D1ILNEA

Aa . o oa?
ownIndenariivihaags > 70
(High GI Food) fu JuHIvoy dudiinaa
a 'Y o oA A
laansu waldauwws e ldng
IR U
A, o a? o < <4 < ¥
2WINVANATHIN NS AR5 UTLLANLEY 0202 AaKN 56-69
Yrunansg Wy NN T2 WanITw
(Medium Gl Food) T lwean T1naed laaia
Aa . o oa? o o a ' o 9 A Aa
21MINNANATRINeNaFN AITHAANIY) WN Ty WTNA <55

(Low GI Food)

:/ cl| a6 %
#1a18d1 lotAsalavwen

'
o

mS‘V\IWg@ wathda vzdawne

i : [15]

M3uU3lNABIMNT Glycaemic Index dnazifia
Naﬁ@iaqmmwmmﬂs:ms L ﬁﬂﬁizd’uﬁwgﬁu

s A o a ' ' .
1a83INGIRY TIAMUFUNUTT=AIN967 Glycaemic
Index NU Insulinaemic Index Values LLam@”\‘lgﬂﬁ 2

,:2’ a 2‘, o v R t:al
uaﬂmnumiuﬂnﬂmmiﬂszm‘nm:ml%gaﬂaw

: = %
WU AIaN289ANNBENNIRIT TINTAATZAL

jboonkong@hotmail.com

Tmedrunaluladnisa1nis asdneaas vwIngseaenu

"Department of Food Technology, Faculty of Science, Siam University

SwgﬁufﬂzdaNa@iamsamm”uvlmﬁu FUNINNIVAY

[
o o

auianaluifiea AIUAUIZAUADIARIABTEA AG
anutgssdanistdulsanilanazlsaiuininu [15]
= ¢ @ 1 A @ 3
digumiszlordaindiafiainusaaadasny
4 a A a Aa
amuszlorivainisuilnaeinisndusuam

resistant starch 3 LA



Mimanaluladnisa s amAnmssaena 91 6 atuf 1 Tguisu 2553- wosaN 2554 7

1201

100 o

Il values

20 L L L 1
20 40 60 80 100

Gl values

resistant starch 3oL uwINdununda

o Q v Q) dl 1 1 q/lﬂld
FUNIN mm:mmuauﬂn@ﬁlﬂwaq"nmw K
ﬂ/lﬂl v

dawilwszuunisaudie LAz NdaIn1TAILqY
wnnnaalumanzan wazndaadunaianln
;&’ﬂs:ﬂaumsm’?@n”mﬁmmnm:wﬁmﬁmwﬂa?m
871113 NaztaantTwd resistant starch 11 %
muﬂizﬂauluwﬁmﬁmsﬁﬁm{ugﬂaﬂIsﬂmem
A ' v o | a o ¥ A @
smfﬂzmul‘mgﬂaﬂmmimﬂmsmummalmaa@vl@
A ' v A a @
aef waztraliiingunIoniwlunisfudszniu

' A v o a o<
mmimummﬂuguﬂmmvlﬂ

v a
LNENTDI9DY
v 6 ~ d? s
[1] nduse6 f3aq wazinana Juzaanyity. 2546,
walulaguauly. NuWaIan 3. TN,
) @ A 6 a [ 6
AUNANWNNHINNRULINBATANENT. 303

RN,

[2] WnasUselw Uszdudies wazdte Aaniosane.
2546. LawlmdiAgatasnunstdanuds.
ma‘miquﬁu?mﬁmmi.
ArANgnaTauLin. 99 1. afuf 4. wih
28-31.

[3] Nigam, P. and Singh, D. 1995. Enzyme and

microbial system involved in starch

jboonkong@hotmail.com

Tmedrunaluladnisa1nis asdneaas vwIngseaenu

"Department of Food Technology, Faculty of Science, Siam University

317 2 ANUFNRUTITAIN9AN Glycaemix index(Gl)
L& Insulinaemic Index Values (ll) ¥83 cereal
products 20 THa

A - [16]

process. Microbial

Technology. 17 : 770-778.

Enzyme and

[4] \hana Jozaanwiny us nAIUIIE A3Ta0. 2544,
wilvlny...datnels. 11z nsiwiens

wis. 99 1 asiuf 1. wih 2-5,

[5] Lﬁaqa Jo2900970 WAz NENAIIR A3700. 2544,
wilelng.. dogels. 2rssdmimsluaams
udls. D9 1 audl 2. wii 4-5.

[6] Sajilata, M.G., Singhal, R.S., and Kullarni, P.R.
2006, Resistant starch : A review.

Comprehensive Reviews in Food Science

and Food Safety, 5 (1) : 1-17.

[71 Vatanasuchart, N., Niyomwit, B. and
Wongkrajang, K. 2009. Resistant starch
contents and the in vitro starch digestibility
of Thai starchy foods. Kasetsart J. (Nat.

Sci.) 43 : 178-186.

[8] Alexander, R. J. (1995). Resistant starch-

newingredient for the food industry.

Cereal Foods World, 40(6) : 455-458.



Mimanaluladnisa s amAnmssaena 91 6 atuf 1 Tguisu 2553- wosaN 2554 8

[9] Ferguson, L.R., Tasman-Jones, C., Englyst, H.,
and Harris, P.J. 2000. Comparative effects
of three resistant starch preparations on
transit time and short-chain fatty acid
production in rats. Nutrition and Cancer, 36

1 230-237.

[10] Higgins, J.A., Danna, H.R., Donahoo, W.T.,
Brown, I.L., Bell, M.L., and Bessesen, D.H.
2004. starch

Resistant consumption

promotes lipid oxidation. Nutrition &

Metabolism, 1 : 1-8

[11] nWau &NDaIul. 2553. ulinudanstanais
4 k1 A [ o
toulo: wlsiNagunIw. A1 ulan
Inenenaas. 49 10 (2) : 70 -77.

[12] Warning, S. 1998. Resistant starch in food
application. Available from http:// www.
Foodstarch.com/products_services/pdfs/resi

stance.pdf

[13] Maribel Ovando-Martinez, Sonia Savyago-

Ayerdi, Edith Agama-Acevedo, Isabel Goni,

jboonkong@hotmail.com

Tmedrunaluladnisa1nis asdneaas vwIngseaenu

Luis A. Bello-Prez . 2009. Unripe banana

flour as an ingredient to increase the
undigestible carbohydrates of pasta. Arch.

Food Chemistry 113 : 121-126

[14] %16lu @3a3=306. 2549. wilsnaluwan@y : g
a A a 6 a a a 6

NA® FNUANIININR LANLTINFNFUNY

U35MT LRTHAAN AN, MTRITITULRZ N

lavassnind Fl,uwa‘:mm'qﬂﬁ'uﬁ. a9 1

AU 2. wikn 4-15.

[15] 301 glaauziusing. 2549. snandinaisiinues
2I%1T. RONUBAUAIILRENAUINEA D DA
AI%1T VRIANLIFULNBAIAIFAT. 11I81T

a9, 99 36 atiUfi 3. wih 183-187.

[16] Klaus, N. Englyst, Sophie Vinoy, Hans N.
Englyst and Vincent Lang. 2003. Glycaemix
index of cereal products explained by their
content of rapidly and slowly of aviable
glucose. British Journal of Nutrition. 89 :

329-339

"Department of Food Technology, Faculty of Science, Siam University



