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Natchanok Nukit 2006: Development of Reduced Calories and Reduced Sugar Butter
Cake from Brown Rice Flour Jasmine 10S Variety. Master of Science (Agro-Industrial
Product Development), Major Field: Agro-Industrial Product Development,
Department of Product Development. Thesis Advisor: Associate Professor Penkwan
Chompreeda, Ph.D. 187 pages.

ISBN 974-16-1078-5

Research aimed to increase utilization of Jasmine brown rice. Result from market
survey showed that there were 2 type of butter cake in markets; fresh and frozen cakes with
price range from 10 to 170 Baht. Results from focus group discussion and consumer survey
using questionnaire indicated that consumer need fresh butter cake with butter flavor in form of
slice packed in plastic bag and storage in ambient temperature. Therefore, product concept of
butter cake from Jasmine brown rice flour was sugar, calories and cholesterol reduced butter
cake and acceptable by consumer. Formulation experiment showed that brown rice flour can
totally substitute wheat flour in reduced fat formula. Result of formulation development showed
that the optimum formulation of reduced calories and reduced sugar butter cake consisted of
17.48% brown rice flour , 8.57% fat replacer, 0.09% sugar substitute, 18.08% bulking agent,
0.25% stabilizer, 15.92% butter, 3.34% egg yolk, 24.63% white egg, 6.29% milk, 0.64% baking
powder, 0.48% salt, 3.70% emulsifier, 0.53% butter flavor. The butter cake was soft with
hardness = 2.56 N and specific volume = 3.07cm3/g. Color of butter cake was yellow with L*,
a*and b* = 60.91, 0.07, 13.37; respectively. The butter cake from Jasmine brown rice flour 100
gm contained energy = 317 Kcal and cholesterol = 49 mg. Consumer acceptance test revealed
that target consumer liked product moderately (7.6) with 99% acceptance while general
consumer liked the product slightly (6.8) with 97% acceptance. Cake packed in OPP bag in air
condition and in K-nylon//LLDPE in MAP condition can be kept at room temperature can be

kept for 3 days and 10days, respectively without changing its physical and microbiology quality.
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AUl 2 0.04 0.02
Tuedu 54 1.79

17 : Institute of nutrition (1999)
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9.1.6 @15LNUNIA (Bulking Agent )

. Polydextrose ( Frye and Setser , 1993 )
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. v ¢
9. Lactitol ( NAUTIA, 2542 )
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4. Polydextrose 2.84+024" 048+0.08  0.73+0.08°  0.008+0.08° 2.64+021° 62.46+046° 1.14+0.05 18.25+0.14°
+ Acesulfame K
5. Polydextrose + Lactitol ~ 2.70+0.12° 0.45+0.06°  0.75+0.02°  0.007+0.06"° 2.67+0.16° 63.16+0.23" 0.17+0.05 15.64 +0.09"
+ Acesulfame K
6. control (ﬁywma) 2.5340.13°  0.44+0.09° 0.80+0.06° 0.004+0.06° 2.70+0.16° 64.56+0.23" 0.10+0.01° 14.66+0.13°

=2 1 A A
U8R a-c NI ANURAIND

[

9

o

9 1 1
glunndugnunionysaMuaaInNImNa NN adanszauiedAy 0.05
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A1519% 23 AURAEVDIASUUUANINFOVIRAVITINAADI IUUNUNITNAADY Mixture Design 11/581118URUControl

N AAANYUY
GANEEEN - 5 = :
aﬂymzﬂsmg NAULUY AITUNITU TAVINTIV AU AITNFDUIIVY

1. Lactitol 6.53% 5.90 5.40° 5.06° 6.33" 6.16"
2. Polydextrose 5.87° 5.36° 4.20° 4.00° 5.30° 5.03°
3. Lactitol + Acesulfame K 7.50" 7.16" 7.20" 7.50° 7.30° 7.40°
4. Polydextrose + Acesulfame K 6.63™ 6.73" 5.56" 5.63° 6.17" 597"
5. Polydextrose + Lactitol +Acesulfame K 6.80" 6.96" 6.36" 5.96" 5.93% 5.76"
6. control (119119) 7.57" 7.70° 7.56" 7.43" 7.56" 7.90"

v v 4 1 [
nNoMe  a-d naeds Aundefod lunuiaufeInuilionysaNtuIEAIANIANA NAUNNaDaNszAUTsd Rty 0.05

L1l
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wiorhwai ldninmsnageugunmmalszamdudauhing Swunngu
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b

H v 9
srezvintiosfige nuneds danaaeaiurzegnguifedny nunaunsauiinguesn ldael

]
T A

Aaui 1 1auAdanaasan 1, Tanaasdi 4 uazdamnaaodi 5

Q

'
A

Y 1 Q‘ d'
aun 2 "lmm TINAADIN 2
1 d' Y U Q' d‘
aun 3 llﬂ!,Lﬂ TINA0YIN 3 Liag Control

N

n

[ 1 9 [ d‘ Y a2 [ 1 1 A
msvanguaz lrazununnureuvoInaanyasi Inamsenuluuaazngu Ao
oA = o = o 3 Y VoA A A A ~
AN 1 NAZUUUANNFOUIZALNSS) DITEAVFDUIANUDY NGUTN 2 WNBITINAADIN 2
31z AaNAanIn2 Uazuuuanuyen luguanyazlsing naue ALY HazANYO
@ 1% @ 1 <

swluszaumen nagaudnyuzaNUFUTMAzANUHNUY Tuszauzey liveuaniies
LAZAZUUUAMNYOUNNAMANEAIZNTDENNTIMAADIDU NaUN 3 dzlinguuuanuyoulu

nanlunnauanyUY (AI013199 23)

Wethwad lannmsnaaeunununanmenn »iimsswunnguals
9 a . [ dl a 1 1 9
AUNAUA Cluster Analysis (ANNIWN 11) IﬂfJ“W%'lﬁﬂH*Nﬂﬁgﬂ%ﬁ']ﬂ‘l]f]\iﬂﬁi’mﬂqm 1
v v 9 9
szozvatiooNge nuei daneasaiuzegnguAeIiu nuNansauLangueen laaail
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14
l J = v o -4

a1 landmaaesiiog nquiAe Uiy Control TANAIUMENTMIAZNI

L1l q

Uszamduia Aodinanodil 3 AvdINaaeINdIUNANUDI Lactitol 11az Acesulfame K
ueAINd@INAaeef 3 Hanvuznemenmiaznalszamduiandiony Control MINAiga
k4 v

A v A dy A = 1 A A Aoy
muummaamgﬂﬂmaaﬂmﬂmimamuma”lﬂﬁﬂyma ADTINANDINUAIUNTUUDI

Lactitol s1a Acesulfame K

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25

Label Num + + + + + +
Trt 1 1 4

Trt 4 4 4+

Trt 5 5 4 — |

Trt 2 2

Trt 3 3 | |

Control 6

MWA 10 11aA9 Dendrogram 910N13711 Cluster analysis YoM ANYUe Nz mMaNFe

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine

CASE 0 5 10 15 20 25

Label Num + + + + + +
Tt 3 3

Control 6 - | |

Tt 1 1 |

Trt 2 2 — |

Trt 4 4 4 F |

Trt 5 5 1

MW 11 1dag Dendrogram 91071391 Cluster Analysis mammﬁﬂymzmqmamw

'
IS Y=l

WINgMe TINAaoal 1 Ao gasNTiaIuNay Lactitol

FINA0IN 2 Ao gATNUTIUNEN Polydextrose

K1)

)Y

)3

AINAA0IN 3 RO ANTNUAIUNEY Lactitol 118 Acesulfame K

E')

)3

Q).

INAADIN 4 A GATNUTIUNTY Polydextrose 1Az Acesulfame K

&

)Y
D.

=R

NN 5 A FATNUTIUNTY Lactitol, Polydextrose ila1¢ Acesulfame K

E')

Q).

Y
A S ]

Faneaean 6 Ao gAIAIVAN (Control) NNFIUNANVDIINA

U Q
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a a v Jdo
4.3 Naﬂ"lﬁﬁﬂ‘]ﬂﬂfuﬂsllﬂﬂ Maltodextrin 1tz UTMUNITAY

4 = Aa v o
(HARYIF¥HAYDY Maltodextrin 1az1/51u1an 257y TagnauNuMINAaD L
Full Factorial in CRD fin®1 2 11998 Ao iiavued Maltodextrin 1814 DE 10, DE 15, DE 18 ia
o A A a v Jdo 9 19 091 @ g o @ £
fladen 2 Av sy Taun Sesaz 0, 0.25, 0.5, 0.75 ¥oWIHINAIMUA AWAIFD F9
v Y v v v
FINAADINWUA 12 TaNAad 1MFTINAa0d 12 FINAa0INIAARDN IAgNNTUINNINYUE
" W o { [ [ a a [ 4
U509 wuiniawesidnniidiuman DE 18 fidnvuziiing Av Anthung uagaaussyHums
A d' 44 4 0o 9 ¥ 2 3 =
111099109 DE Mwaiu vz 1danuennsnlunmsganuduuiniu (Anonymous, 2004) 94

Y
a o I

1 Y @ A A =2 S v o A 9y ' 9 9 [ ~
dana IiHanN uNian YU NURLIANNLINUY uazuaﬂymzﬂm"lﬂﬂanmmmu (ANNINN 12)

4
v o a o [ 1 1 < 1
aau Bn 8 Fmeassduhimsnaden Iagldamenenin e AAuLde, MANNEIITD
9
Tumsimezsmdaiu, mastianugangy, manunumuaemsvame), alsmassuwe,
Y o o J 3 U 1 1 ' v o w { o

nMINedoIAy w1 8 gas Bananenin inenavediiied iy nszauany
A o oy [ ~ T A A 9 Y o a Yo Jo ' '
iWoludovaz 95 (AaMI i 24) uaeRsandwdeimualiuamslgnasiy wo

Y a Y :l v o 2 o A v Jdo '
a3 lHnu Sovaz 0.35 vouimiiniarua (Leonard, 1996)30igas NN dmmauveInIsin Tl

Y l Y

(AU 0.35 AaiugasdaaenuIng 4 gas wmnsanluaumsdszitiugunmmalsezam

due A9 1. DE 10 Guar Gum 0% 2. DE 10 Guar Gum 0.25% 3. DE 15 Guar Gum 0% 4. DE

'
o % A

15 Guar Gum 0.25% Wy luiianuuanaisegaiinisdiiy NseauaNuyesy Sesas 95

g

(A9A13199125)

AN 12 A dnbazl)sIngueddainaasniaIukauYad DE 10
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C dnvuzsInguesdanaaeINla uNaNve DE 18
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é\i‘ﬂﬂﬁﬁ]\i
. 1. DE10 2.DE 10 3.DE 10 4.DE 10 5.DE 15 6. DE 15 7.DE 15 8.DE 15
AUANHU
Guar Gum Guar Gum Guar Gum Guar Gum Guar Gum Guar Gum Guar Gum Guar Gum
0% 0.25% 0.5% 0.75% 0% 0.25% 0.50% 0.75%
ATAL* 60.96 +137°  60.91+0.54°  62.07+0.11° 62.85+0.41° 58.94+049"  59.46+0.20" 56.02+0.23"  59.21+0.23"
a* 032+0.15" 007001  0.01+0.01° 0.19£0.06™  0.02+0.10" 0.03+£0.04"  0.28+0.02™"  0.29+0.02"
b* 15.12 025" 13.87+0.37°  14.4340.05° 12.86+0.65°  14.27+0.10°  14.09+0.08™  13.56+0.42" 12.47+0.20°
YTasdumz™ @u.amu./nsu) 3.13+0.27 3.15+0.14 3.17+0.19 3.19+0.90 3.1140.63 3.12+0.49 3.14+0.76 3.16+0.52
ANuLd™ (N) 2.58+0.03 2.56+0.03 2.53+0.12 2.50+0.10 2.56+0.20 2.54+0.06 2.53+0.12 2.5140.11
anuannsanlumsimesiudnu™  0.42+0.02 0.41+0.03 0.42+0.01 0.43+0.03 0.42+0.02 0.39+0.06 0.47+0.07 0.41+0.02
atinnudangu™ 0.79+0.01 0.76+0.07 0.77+0.01 0.77+0.01 0.76+0.02 0.76+0.04 0.76+0.02 0.78+0.02
AMMUMUAIMIUAREI ™ (Nmm)  0.008£0.04  0.007:0.01  0.008:0.05  0.007+0.02  0.008+0.08 0.007+0.01  0.008+0.05  0.009+0.01
anvannsalumsimzan™ 0.04+0.02 0.06+0.15 0.09+0.03 0.01+0.06 0.05+0.01 0.05+0.14 0.07+0.01 0.08+0.06
Aunu (um) 3.41 3.58 3.76 3.93 4.09 4.26 4.44 461

WIBHA ns MUNEDN AuRAsvesdeyaieglutueuReInudainw luanaAuMeada

=2 J A A 1 =
a-d YO mmaﬂmag“luumuaumm

[

St
Uy

[

NHIA

NAULAAIANVLANA NN UNNADANTE

a [

NszauddIiny 0.05
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v ] v 9
MINN 25 ANURAGVDIMAZUUUANIUTOLVOIAINAADIIN 4 FATNNURUNMINADDN full

factorial in CRD
éﬂ%ﬂﬁ’t’)\i
AUANYUL 1.DEI0 Guar 2.DE 10Guar ~ 3.DE 15 Guar 4. DE 15 Guar
Gum 0% Gum0.25% Gum 0% Gum 0.25%
1. anvaziIng(ns) 6.73 6.96 6.80 6.60
2. NAUILE(S) 6.86 6.83 7.03 6.90
3. ANUNNU(ns) 7.10 6.23 6.46 6.30
4. 5991059(ns) 6.90 6.70 6.56 6.70
5. AWYU(ns) 6.73 6.56 7.13 6.80
6.17NY¥OVITIN(ns) 7.03 6.67 6.63 6.76

' { 9 { 1 v ] ' o
WUNEMA ns ¥UNBDN AundevestoyaiogluuuitowAnnuaaIn L liuanai N1

o

aoanszauivd A 0.05

{ 1 s o 9 ' 1
4.4 NaﬂWiﬁﬂH1!,‘]Jaﬂullﬂﬁﬂizﬂﬂ'lﬂﬂ'lilﬂ‘ﬂiﬂBTV]Nﬂ'IuﬂTV]Nﬂ'IfJﬂWW, fTWater

Activity

d' o os.z’ A = v S A a9y I
(911194 danaaeannadeumsnlasuilaiszniemsnungungieuily
1) A o oA ~ @ d Y @ 3’ 9y
sTeza1 3 U iledadengas Mz duvestinmesidnaanasauuazantimannuiledn
Y v I ' .. A g o F @ A <
ndod Tagdaa1n1munda uazA1 Water Activity ilomnusne 13 3 Tu wuhaanundevesgas
Y ' < { 9
PUAIUNANUDY DE 10 Guar Gum 0 %tag DE 15 Guar Gum 0.00% A1A10U9v9aiaiani
Q d’

{ l v o w { o Y ! . .
manasunlag egniinisddgnszauanueiuiosas 95% tayNngaINATWater Activity

~ A v Jdo 1 1 [ Aa o J o 9 dy =1
AnaN (11319N26) HDINNNITNUISTINAADANUYNUDINAANDUN mlidovesvuNe Ul

Y
v W

o = AN 1 ° Y a o Jdo ] a o S Y
ANHUSIUDTUNT NIAYU u,ax%wﬂwwa@mmmsﬂmmmummmmmNammmllﬂ

v Jdo J 9 ] A o 1
Tﬂﬂﬂ'ﬁﬂNﬂZﬁWaﬂ@ﬂ’NNﬁﬁﬂﬂlﬂﬂ Aquesous Phase “dl);\iﬂZGU'JEJGlﬁlLWNﬂ'NiJﬂ\‘m'JGU’EN’GT'JL!NE‘HJ

F [ 09/1 IR 1 1 @ a =} = dy
UBDLAN ﬂ\iu‘l.!”lf’]jﬂﬁﬂi’)aa@ﬂﬂﬁ]\iﬁ'ﬂﬂﬁ@l@ﬂ??ﬂﬂ\i@n, ‘ﬂﬁlﬂﬁﬁ, ANUIUHIUASLDYIAUDIUUD LA

' 4 A o @ S o : v & o= o

Tﬂi\ﬁﬁiWi\‘lﬂTﬂ?ﬁﬂﬁlﬂlﬁNﬂ UBIWARN m“ﬂlﬂlﬂ@ﬁﬂaﬂ]lﬂlﬂu (Riaz, 1993) AYUUIIUN 2 gas

MMAeNTAAUAUNY WUNFATATTIUNTUVDI DE 10 Guar Gum 0.25% HAUNUAIN



DE 15 Guar Gum 0.25 % 94

Gum 0.25%

9
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@ J Y 9 14 =~
lﬁll1$ﬁl|%@\ﬁ.lﬁlﬁ@ﬁlﬂﬂllﬂqmqaﬂaﬂ\iﬂ@ DE 10 Guar

MINTN 26 AUNAGVDIANNAUANHULNNMINNUDUIAADTIANNT T IUNENUDIDE 10 DE

a v Jdo Y 9
15 Ysuunisnu seeas 0 Sea 0.25

Aanaasd

<
AIULLUN

v A

a, ANUTINTD ABUAITY ANUNUNTIU
(H291) lumsime dangu () AemIuAfAe)
A (Hau
) Tagwas)

0 0.83+0.01° 2.57+0.05°  0.40+0.01° 0.80 +0.001"  0.008 + 0.03"
DE10

1 0.83+0.02° 2.61+0.04° 0.33+0.01" 0.71+0.01°  0.006 +0.01"
Guar Gum . . .

2 0.82+0.03"  2.64+0.08 0.31+0.01° 0.68 +0.02 0.004 + 0.02
0%

3 0.80 +0.01°  2.69+0.08  021+0.02 0.63+0.01°  0.002+0.05"

0 0.81+0.03" 2.52+0.10° 0.35+0.003"  0.69+0.04" 0.005+0.06™
DE10

1 0.81+0.03" 2.53+0.03"  0.35+0.02" 0.69+0.01" 0.004+0.14"
Guar Gum ) ] )

2 0.81+0.02" 2.53+0.10° 0.34+0.08" 0.68+0.16"  0.004 +0.24™
0.25% ‘

3 0.80+0.01" 2.54+028" 0.33+001™ 0.65+0.03"  0.004+0.02™

0 0.86+0.02°  2.54+0.02°  0.35+0.01° 0.75+0.04"  0.006+0.07"
DE15

1 0.84+0.02°  2.59+0.02°  0.35+0.02° 0.72+0.05°  0.005 +0.03"
Guar Gum . . . . .

2 0.82 +0.03 2.62+0.13 0.34 +0.01 0.67+0.01 0.004 +0.08
0%

3 0.81+0.07° 2.68+002°  0.28+0.09" 0.66+0.02°  0.002+0.09"

0 0.82+0.04" 251+027" 0.37+001™ 0.70+0.03™  0.006 +0.05™
DE15

1 0.82+0.01" 252+0.07" 036+0.02" 0.69+0.04™  0.006+0.02™
Guar Gum ns ns ns ns ns

2 0.82 + 0.05 2.53+0.46 0.34 +0.02 0.68 +0.01 0.005 + 0.08
0.25%

3 0.81+0.05" 255+0.56" 034+0.02" 0.68+0.02™  0.005+0.01"

WUNOING a-d Mede Andsiod ludamaneufeInuilonyIA A uILaAIANULANAIINY

naanaNIzAuIEdInTY 0.05

ns ¥NBD9 ARAsveToyaiogludinansudsinuuaasnn liuanaenum

aaa
aaang

[

gaUNedAY 0.05
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5. anmsAnYIgUMNVINANSuNTimasnnuiladIndesnanuza 105 aandinuuazan

a

a o d v 4 a [V
NNMIANEInMMNYeIHAAS MM amesAnuilsiindesnonuza105 aanwasau
Y '
yazamianianudl nunasaannsE@NeIoaLasNaINU 1a Tosaz 52 (54.32
Haaniu/100n51 ) uaz 36 (178.32 A lauAass/100 nFNAW&IAY HofeunugaIAILAY
o 3 = 1 k4 =\ 1 a aAd o
(gas luiludw) uazliaguamnianenin, aesalszneumand, AN19aunsd (A3
A a o s v o J & , y,
127) gasimingauvetinmosiAnaanasnutazaniilaa Ao uildindes 17.48 % e
< a ] ] .
a0 15.92% 19 TAATAATY 8.57 % MILAd 3.34 % 11D 24.63 % @13 Lactitol 18.08 % 913
Acesulfame K 0.09 % UNAUIN 6.29% Wiy 0.64 % EC 25 3.70% 1000 0.48 % Nauiue 0.53 %

[

Jd o am a A o A
NIINN 0.25 % UALNTTNITNITNAANHNICTN (ANNINN 13)

= <] Aav A 4 A o < = @ < =
muﬂmmtaz@uaw“h/\h@m (EC25) NanBUUATY SEAUANNSIYIUAAN 15 WIN

Y Y o

a { v o <
NS Acesulfame K 1a Lactitol ANaun25nulsinnuasy anushunais 15 u1n
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din'laln manldidhiu Taeldszauanusam

|
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|

o 1A o %
anlanunalszuna 400 n5u

|

pUNUNYN 175 03raIFad 30 -35 UIN
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{ a A o J Y o J 9 Y v J a
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v 9
M3 27 AgunmeaasuRidnaanasuazaaimanilidndesiuiunaenuzd 105

AUNN UamesiAngas  lamesidnan Usnasdi
Tugfudy NAINUAZAN anag
vhana ($ovaz)

L*/a*/b* 60.01/0.10/14.12  60.91/0.07/13.37
AANUUYI(N) 2.52 2.56

ANNNENI50 TUNTINIZIINAU(C) 0.81 0.41

avtinnudangu (-) 0.81 0.76
anundelumsiae (Nmm) 0.02 0.007

UTasIume (av.au./nsy ) 2.01 3.07

a 0.88 0.83

au(dosaz) 24.41 29.33

TsAu$esaz) 9.60 8.54

lwiiudowvaz) 40.12 26.29

it($ovaz) 1.19 1.41
dolenenn(Zovaz) 0.71 1.03

s lulawsaGosas) 23.96 33.40

WA (D 1aunaes/100n51) 495.32 317 36
Taadnesoa (Waansu/100n5y 103.85 49.53 52
iﬁmﬁﬁiauﬁwmdﬂiaﬁ/ﬂﬁ“ﬂ) <10 <10

Baduazs (alail/nsy) <10 <10
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6. HANM3ANYINIBANTVVR LS N

MINMINAFAOUMIBOUSTUVVIRUT InATAeIS CLT Anadousiuau 200 au g
[ =
wuudly 2 nqu Ao

19 A o 9 Aa { 1 g 1
1. nguius Tnsuthmne $1uau 100 au Ae Fus Inantienguinnat 40 Tauly wua

q U U

Y

AV Sooaz 87 mAve Sooaz 13 199 50-59 Uuniiga Sooaz 42 599091170 ¥
[ a2 9 ] =S 9 = [ a =
19 1171 60 1l SRz 33 LAzF1901Y 40-49 U $ovaz 25 MmaAnyIszAVLSYIATFIga
9 A Y = 9 a 9 o =2
$ooay 42 5090911 Ap szavszaudn Sooaz 31 oyllSnan Sooaz 9 UsenAnYIADU
Uae Sevaz 8 qanlSyanas Sovaz 6 uazdisoufnynoudu Sooaz 4 013nd151¥MI300
az40 5998911 fio 1y Seeaz 33 wagginaaIudl Seeaz 11 dmsuseldnefouog
Tugaetioenidt 5,000 1 wnga $ovag 25 509a911AB WINNT 25,000 VN S8R 24
o J
5,001 — 10,000 110 $8aL 21 11A£20,001 — 25,000 1N Fo8ay 16 uazlisianiawmesian
dy 1 9y a 1 (= Aa o L [
Uszana 10 1 wenNUNYIN Ju5 TaadiuInginnuyey Tagsunanduy luszau
1" o s 1w

anurouthunan 7.63 Anuweumudiing 7.63 jUuvvalad i 7.51 mauzussy
NNU7.24 NAUTTNINY 7.46 ANUUMIMNIN 7.66 L1AZANVANNINNGAVDIALUUUANYFD

v Y ady a v o 9 1A
AUSNHULATUANUFOUT IV, MBULV5TY Hazsad NAu3 InangunalifIdazuuu ogh

4 1 1A @ a
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MAIMINBIAINMIAzAaZMIazalel (Swelling Power and Solubility)
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a d a = U =Y d =Y d = \ 3,' LYY ]
maannzvilsnaueilaaneunaSinaaasy uazdSunammsyineuaenvinA s

uia (Megazyme, 1998)
A A
TONUD

1. iapANAanIvLIA 16120 (15 Haawas) wiourhila

2. Eppendorf® microfuge tube

3. ’EJ'N‘LfT%}fJuﬂ’J‘UﬂﬂJQﬂ!TiQﬁ iaziAseaFaaziden 0.0001 N3
4, m?‘mi"ﬂumém (Centrifuge) uazgﬂ?m{luwm (Vortex mixer)
5. Lﬂ?ﬂﬂﬁ!ﬂﬂiﬂiﬂjﬂﬁlﬁﬂg (Spectrophotometer)

6. TuTaslinlavuna 1 Jaamas uag 10 Yaauas

msazaenly

[u—

. Sodium Acetate Buffer
2. Concentrate Con A Solution

3. Con A Solvent (Working Slution)

N

. Dimethyl Sulphoxide (DMSO)

. Amylose / Amylopectin assay kit Uszneuaie

9,

5.1 Freeze dried Con A

5.2 Amyloglucosidase /Fungal O amylase suspension

5.3 Glucose Determination Reagent

5.4 Glucose Reagent Buffer 6% 5UM383 GOPOD Reagent
5.5 Glucose Standard Solution

5.6 Starch Reference Sample

6. Amyloglucosidase Enzymes
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Hehila
12 @uasazals DMSO 911U 1 Haaans lunaoanaasaiimsnanaonioailuma
. o o Y S A ~ v W vy A y
(Vertex mixer) 91031111 lJauluinaesauiy 15 v Tasaduiumsmeidioniosilumawy
<
AN
v 9
13 1NMaeaNaanINguuineauIu 5 Ui 9INTUANOEIUBA 95% $11IU 6 iadans
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v A Y 2 o
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Y
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2. MIanazneauezil laduazezi lamnauuaznsastvaeulsuaezi lad

2.1 Whensazaevimeay 1 U559a31u Eppendorf® microfuge tube ¥110 2 Hadans 1A
@1582a18 Con A Solution 311U 0.5 Naaans arh
22wy ¥, 4 4 A4 44 g -
2.2 aanald 1 $2Twe miuii ldimdeeainseaneainus 14,000g 114 10 WA
2.3 aula 1 aaans laluviaeanaasdvuia 15 Yaaans AN Sodium Acetate Buffer
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F4
2.4 1109ANAa03INUBAIUANYUHALN 40 DIFIYAITE U1 5 UIN NNTWANTS
U 4 a a aa
A2 o Lol Amyloglucosidase Enzymes Loz Ol amylase YT 0.1 Haaans 1elu
9NAIVANYUHAN 40 DIFUFATIAUIY 30 UIN
2 oeqd A 4 A 4 < a2 oA
2.5 ninduih I fulsaiinTeaunean1u57 2,000g WU 2 IR NNWWAN 100mM
sodium acetate buffer 142U 4 Haaans weru i
2.6 hamlanld 1 adans lalurasanaasudl GOPOD reagent 311U 4 dadans
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uazinlueAIUAUgUHYN 40 permarFod W 20 WA Indwhasazate 18 1) Jam
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a J
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Y
a o
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3.2 umsHaNsyraeu Lo Amyloglucosidase Lia1s Ol amylase 51 0.1 Haaans
ﬁ1‘11J1J'3ﬂua'w13?1%'aumuﬂuqquﬁ 40 DAFUFATFHAUI 10 UIN

3.3 Whasazarei 1850 1 Sadans ldlunasanaaeadiy GOPOD reagent $1171 4
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NIYANAULTIN 510 W luag (B)
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