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Abstract

Soybean is an important protein source and popularly used for making soymilk. At
present, health conscious consumer pay more attention to nutrient intake, such as Y-amino
butyric acid (GABA) which derived from germination process. The objective of this research is to
study a germination rate and GABA content in soybean and sesame during the germination step.
The germinated soybeans is then extracted with water to make soymilk, favoring with germinated
sesame milk. The selected germinated soymilk sample is continued for spray drying experiment
to determine the effect of maltodextrin and soluble solid in soymilk ratio (at 3 levels - 0:1, 1:1,
2:1) and drying air temperature (at 2 levels -180 °C, 200°C) on product characteristics including
powder yield , water activity ,bulk density, water absorption index, water solubility index,
sinkability, dispersibility, and hygroscopicity. The result shows that the optimum yield of
germinated soy powder of 77.87 % occurs at the condition of the ratio of maltodextrin : solid

soluble at 2:1 and drying temperature inlet at 180 °C.
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SI.No Parameter Unit Standard Specifications
1 Description - White to slightly cream poder
2 Reconstitution : Limpid to slightly opalescent without
sediment — up to 40% in hot water
3 Enzymatic activity - Absent-alpha amylase
4 Moisture % 5 max
5 PH 3 4-7
6 Drv substance % 95
7 Dextrose equivalent % 12-22
8 Ash % 0.5 max
9 Starch % Negative — iodine test
10 Bulk density g/ce 0.3-0.5
11 Microbial limits
A Total bacterial count CFU/g 10,000
Salmonella CFU/g Nil
C E.coli CFU/g Nil
12 Solubility % 98 min

Note: Standard DE 8-10. DE 10-15. DE 15-20
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2.6 Glass Transition
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2.6.2 N0 Glass Transition
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wdasuaine 3 03y luduimiiandsaintduiileuly Vacuum oven Ngaunigil 70
a & & sl e e R iy PR e

parraFed 11181 16 ¥ 109 UAIFNINITNYAU DINTUAUIUN LY DT IFUAA NS U
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v Y Y

% ANUIU = hninNeUY — TNKENHaIey_ X 100

Y
HINUNNOUDY

v
Y

3.9.2 YSmnawananin el (% Yield) (1301, 2545)
a d
MIAATITH

< L~ Jd a o I's ~ Y A ] 1 a =4 :1’ a I Jd 9
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a < I a A o w 1 a @ 4 d o o
YsinavewdsluingavEudn TashdiedananduainanmanuiurazihiunfMuInen

quMg

% yield = thOO

CF

4 a 3 <« $oy d {
e W, = Usinuvosudslundadusiuian1a (g dry matter)

a < g @ a A
S8 = ﬂfmwmeumummﬂmimﬂq@mmﬁu (g dry matter)

3.9.3 ABINBIUBANIN (Water Activity,a )
11n5097an1 a, Taoda TuiliAd o AQUA LAB MODEL SERIES 3 TE 81uf1 a,, 1Y

° 1 a o Jd :/l o ' =
MNITNIAT 2, VOIWAANUN 3 AT LL%’JHTMWWWHLQZ?EJ

3.9.4 ANNNMUHHTIN (Bulk Density) (Rahman, 1995)
MIIATIEH
1 dahmiindaoniemauginulSinasuiey
2. lddesnliifuniruzudinneen

3. AUIUANNDVIANUNUIHLDIN TUAT
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- m
=
130 p= ANUHULY (Density, kg/m3)
Y
m = UIMUNA081 (kg)

V = 1511a57rug (m)

3.9.5 MY IgAFUI (Water Absorption Index, WAI) #az@vinmsazaienil (Water
Solubility Index, WSI ) (Anderson et al.,1969 and Cited in Jones ,2000)

a J
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v A s oy 2} o
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Y
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Y vy v [
gl 70 esruraiod auhriinash sahminienia WSI

WSI (%) = shwiinveadsnazateludiula X 100

F
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3.9.6 ANNEINII0IUNIIN (Sinkability) (ADPI, 1986)
a '
MINATIEH
a a o Jd [ [ oy [ 3 a o’, a
MSOURARNMNNG 2 5L HaNAUaIaua 6 n3u MINTwANguT Yl 80 BFn
~ g rebey @ 4 ~ (Y 03/ @
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3.9.7 ANNENNIOIUNINITZ 1A (Dispersibility) (A/S Niro Atomizer, 1978)
MmN
Y ] N
I9weia0613 10 n5u maeluiir 50 n¥u Ngangil 50 osruradea aundu laduin
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. e udha)s
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4 o o
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73 4P ey S
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gy o o Ay :
s, = ilesifudAuewITIIMUANA DY sieve (%)
b1 .
3.9.8 AUANIAMIPATUANNTU (Hygroscopicity) (Ilari, J-L, 2005)
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Y '
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A’ o Q’ ‘5‘
N b = UIHUNVDIHINIWUUY (g)

Y
a = thninveansneuii 1ia ()

v
W= JSunaninoasznonIn (% wb)

d
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G =-0.00165t" + 0.09088(" - 1.8218¢ + 15.4828" - 41.9935¢ + 31.8507
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4.3 HAMIAAIEHUTNAMIMUNITEZRDIM IINIZIONAN
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a d a 1
4.7.1 Naﬂﬁ’Jlﬂﬂ:ﬂﬁM’iN]ﬂ!ﬂ?]WﬁH (% Moisture content)
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4.7.2 mamsaNzHUSI ML INAn TR 1a (% Yield)
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4.7.4 HAMIVATIZHANNKUWUUTIN (Bulk Dendity)
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Bulk Density (Kg/m3) = 554.8729 — 1.7694T, + 33.4696MD - 0.0326TMD

R’ =0.9949, S.E = 3.5970, (p < 0.1)
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4.7.5 HaM3INNzHATTIN3aFUI (Water Absorption Index, WAI)
Vin e
MmArimIgaguii Idanmsinsizdrang luga 5.1364 - 9.3401 % wunlSumwea

Ny MR e i A o Ay v Y v v dI1 v A
T@lmﬂcmﬁummumﬂwmigﬂwm%aﬂm LJJfJ‘Ll"IW'ﬁ1’]hlmJ']ﬁiNﬂ'J'liJﬁiqu‘ﬁﬂ"lﬂ“]iuﬂ']i@ﬂ
v
=1

o oy Y a a 3 d a @
Futhnugunglanieuvid (r) uaz UsmaweaTadndasu (MD) tazainsoans dds
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R’=0.9238, S.E. = 0.4996, (p < 0.35)

p!

Weight ratio
(MD:SS)

Water Absorption Index

Weight ratio 185 Temperature(oC) 01 . { 2\
180 180 185 190 195

0:
(MD:SS) Temperature( C)

H a d v o g’ -
MW 4.6 HON1IAATIZHABTMIAAFULN (Water Absorption Index, WAT)

a

{ ' Y o g’ y a < a
nnmndi 4.6 wudh Aviimsgaduinzanaulelinauea Tndndasunazamun g

u

] TP A A a 3 o a a ] ) o v
ANIDUVUVUNNUU Lu@\j%']ﬂﬂ']ﬁleJ']JijJ1ﬂlil@ﬁiﬁlﬂﬂcﬁﬂﬁullﬁ3@'&!1’”’!“'@“5@“%“%1%31’”11’7

U
=4 a

a o o g H ' o oslo' T a o { a
wanduaiiinnmduiosdana Timmsgaduihd udndadusiiivea ladndnsunazoungday

R

v v
Souvndndazgaduiirldandn (ADMI, 1971)



53

a d o 5
4.7.6 HaMI ATz HATHMSAzA I (Water Solubility Index, WS)
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a d
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4.7.8 HAMIUATIZHANNANINIDTUNIINIZ 1Y (Dispersibility)
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Summary Output: Moisture Content (%)

79

Regression Statistics
Multiple R 0.997564
R Square 0.995135
Adjusted R Square 0.980539
Standard Error 0.033109
Observation 6
ANOVA
df SS MS F Significance F
Regression 3 0.224216 0.074739 68.17962 0.088738
Residual 1 0.001096 0.001096
Total 4 0.225312
Coefficients Standard t Stat P-value Lower 95% Upper Lower Upper
Error 95% 95.0% 95.0%
Intercept 4.509933 0.73165 6.164058 | 0.102387 -4.78656 13.80643 -4.78656 13.80643
X Variable 1 -0.0087 0.003998 SNLTSTS 0.27427 -0.0595 0.042104 -0.0595 0.042104
X Variable 2 0.1937 0.482073 0.401806 | 0.756772 -5.93162 6.319023 -5.93162 6.319023
X Variable 3 -0.0021 0.002617 -0.80325 0.569187 -0.03536 0.031156 -0.03536 0.031156




Summary Output: % Yield

80

Regression Statistics
Multiple R 0.968265
R Square 0.937537
Adjusted R Square 0.750149
Standard Error 9.961258
Observation 6
ANOVA
df SS MS E Significance F
Regression 3 1489.344 496.4481 5.003172 0.314871
Residual 1 99.22667 99.22667
Total 4 1588.571
Coefficients Standard t Stat P-value Lower Upper Lower Upper
Error 95% 95% 95.0% 95.0%
Intercept 19.09333 220.1265 0.086738 0.944919 -2777.88 | 2816.066 -2777.88 2816.066
X Variable 1 0.048833 1.202936 0.040595 0.974171 1582359 15.33359 =15.2359 15.33359
X Variable 2 24.94 145.0381 0.171955 0.89159 -1817.94 1867.824 -1817.94 1867.824
X Variable 3 -0.011 0.787507 -0.01397 0.991108 -10.0172 9.99522 -10.0172 9.99522




Summary Output: Water Activity, a_

81

Regression Statistics
Multiple R 0.996461
R Square 0.992935
Adjusted R Square 0.97174
Standard Error 0.017963
Observation 6
ANOVA
df SS MS F Significance F
Regression 3 0.045348 0.015116 46.84725 0.106895
Residual 1 0.000323 0.000323
Total 4 0.045671
Coefficients Standard t Stat P-value Lower Upper Lower Upper
Error 95% 95% 95.0% 95.0%
Intercept 1.558667 0.396949 3.926612 0.158755 -3.48505 6.602388 -3.48505 6.602388
X Variable 1 -0.00628 0.002169 -2.89657 0.211628 -0.03385 0.021279 -0.03385 0.021279
X Variable 2 -0.656 0.261544 -2.50818 0.241522 -3.97923 2.667233 -3.97923 2.667233
X Variable 3 0.00295 0.00142 2.077327 0.285618 -0.01509 | 0.020994 -0.01509 0.020994




Summary Output: Bulb Density (kg/ms)

82

Regression Statistics
Multiple R 0.997421
R Square 0.994849
Adjusted R Square 0.979396
Standard Error 3.597035
Observation 6
ANOVA
df SS MS E Significance F
Regression 3 2498.885 832.9618 64.37775 0.091303
Residual 1 12.93866 12.93866
Total 4 2511.824
Coefficients Standard t Stat P-value Lower Upper Lower Upper
Error 95% 95% 95.0% 95.0%
Intercept 554.8729 79.48823 6.980567 0.090583 -455.121 1564.867 -455.121 1564.867
X Variable 1 -1.76943 0.434383 -4.07344 0.153255 -7.2888 3.749928 -7.2888 3.749928
X Variable 2 33.4696 52.37362 0.639055 0.637991 -632 698.9395 -632 698.9395
X Variable 3 -0.03255 0.284371 -0.11445 0.927452 -3.64582 | 3.580723 -3.64582 3.580723




Summary Output: Water Absorption Index, WAI

83

Regression Statistics
Multiple R 0.961169
R Square 0.923846
Adjusted R Square 0.695385
Standard Error 0.499573
Observation 6
ANOVA
df SS MS iy Significance F
Regression 3 3.027663 1.009221 4.043781 0.346851
Residual 1 0.249574 0.249574
Total 4 (2777237
Coefficients Standard t Stat P-value Lower Upper Lower Upper
Error 95% 95% 95.0% 95.0%
Intercept 15.0288 11.03971 1.361341 0.403332 -125.244 155.3016 ; -125.244 155.3016
X Variable 1 -0.06554 0.060329 -1.08633 0.473672 -0.83209 | 0.701018 -0.83209 0.701018
X Variable 2 -2.5632 7.273899 -0.35238 0.784316 -94.9868 89.86045 -94.9868 89.86045
X Variable 3 0.010623 0.039495 0.26896 0.832733 -0.49121 0.512451 -0.49121 0.512451




Summary Output: Water Solubility Index, WSI (%)

84

Regression Statistics
Multiple R 0.999887
R Square 0.999773
Adjusted R Square 0.999093
Standard Error 0.139131
Observation 6
ANOVA
df SS MS E Significance F
Regression 3 85.30998 28.43666 1469.03 0.019176
Residual 1 0.019357 0.019357
Total 4 85.32934
Coefficients Standard t Stat P-value Lower Upper Lower Upper
Error 95% 95% 95.0% 95.0%
Intercept 65.928 3.074554 21.44311 0.029667 26.86209 104.9939 26.86209 104.9939
X Variable 1 -0.25856 0.016802 -15.3889 0.041311 -0.47205 -0.04507 -0.47205 -0.04507
X Variable 2 10.944 2.025778 5.402368 0.116522 -14.796 36.68395 -14.796 36.68395
X Variable 3 -0.06912 0.010999 -6.28405 0.100465 -0.20888 | 0.070639 -0.20888 0.070639




Summary Output: Sinkability (minute)

85

Regression Statistics
Multiple R 0.99885
R Square 0.99770
Adjusted R Square 0.99083
Standard Error 0.22045
Observation 6
ANOVA
df SS MS F Significance F
Regression 3 21.17212 7.057373 145.2134 0.060909
Residual 1 0.0486 0.0486
Total 4 21.22072
Coefficients Standard t Stat P-value Lower Upper Lower Upper
Error 95% 95% 95.0% 95.0%
Intercept -57.79 4.871653 -11.8625 0.05354 -119.69 4.110217 -119.69 4110217
X Variable 1 0.3915 0.026622 14.70568 0.043224 0.053231 0.729769 0.053231 0.729769
X Variable 2 23.24 3.20986 7.240192 0.087376 -17.5451 64.02514 -17.5451 64.02514
X Variable 3 -0.132 0.017428 =7.57383 0.083572 -0.35345 0.089449 -0.35345 0.089449




Summary Output: Dispersibility (%)

86

Regression Statistics
Multiple R 0.937839
R Square 0.879541
Adjusted R Square 0.518165
Standard Error 3.396340
Observation 6
ANOVA
df SS MS E Significance F
Regression 3 84.2248 28.0750 2.4339 0.4329
Residual 1 11.5351 11.5351
Total 4 95.7600
Coefficients Standard t Stat P-value Lower Upper Lower Upper
Error 95% 95% 95.0% 95.0%
Intercept 12.9190 75.053222 0.172131 0.891481 -940.723 966.5606 -940.723 966.5606
X Variable 1 0.0339 0.410147 0.082708 0.947466 -5.1775 5.245335 -5.17749 5.245335
X Variable 2 53.0230 49.451457 1.072223 0.477828 =575.31d 681.3633 =575:317 681.3633
X Variable 3 -0.2642 0.268504 -0.984 0.505135 -3.67588 | 3.147463 -3.67588 3.147463




Summary Output: Hygroscopicity

87

Regression Statistics
Multiple R 0.988308
R Square 0.976753
Adjusted R Square 0.907013
Standard Error 0.058992
Observation 6
ANOVA
df SS MS F Significance F
Regression 3 0.14622 0.04874 14.00562 0.193374
Residual 1 0.00348 0.00348
Total 4 0.1497
Coefficients Standard t Stat P-value Lower 95% Upper Lower Upper
Error 95% 95.0% 95.0%
Intercept 3.832167 1.303618 2.93964 0.208764 -12.7319 20.39621 y12.7319 20.39621
X Variable 1 -0.00729 0.007124 -1.02272 | 0.492848 -0.0978 0.083232 -0.0978 0.083232
X Variable 2 0.0152 0.858935 0.01770 0.988735 -10.8986 10.929 -10.8986 10.929
X Variable 3 -0.00098 0.004664 -0.2096 0.868471 -0.06024 0.058281 -0.06024 | 0.058281






