E35E BN
2016 4E 1A

K& B
SOYBEAN SCIENCE Jan. 2016

Vol. 35 No. 1

MAXEAFFLRER y-AETRHIEKKEZ

¥ #H.RTH.E K

(B Rl R Bab B S4B, 1195 a0 210095)

kol

B OB RSy - B TR (GABA) R 25 T R I JFORIIF ) oKk & G L. P8 T kB R i
BSRHIE TR 2 K, I F R IE AR I S 00 A T FL Iy AR 2 RN, S5 LR WT. 2 Kl 3 ~4 em, & 3
B[] 37 ~43 h,GABA iR X IRAL Y 6 ~ 8 4%, HIVE M S FLIC T MROR 75 200k . PR T v Rl NaCl 75 43 51
930,50 F10.75 g+ L~ if, 5L DB, FoR0E  GFLRPIE, RIT0.75 ¢- L' B A2 5,2 oo L' E A
(EEJFURC: M BE IR AN =2:3) ,0. 8 o~ L' B A FLALH (BEMERG T RR TG + 43 7 2808 S H R, HLB {f = 11) &2 i A F i 715 5

1 2 FURRE M f
RSEIA : GABA ; ZF R vk s T FLIC 7 s R PR AL
HE 5325 :5565. 1 SCHRFRIRAD : A

DOI:10. 11861/]. issn. 1000-9841. 2016. 01. 0136

Preparation of Corn Flavor Soymilk Rich in y- Aminobutyric Acid with Germi-

nated Soybean
PENG Jing, YAO Ya-ming, TU Kang

(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The corn flavor soymilk is prepared with germinated soybean and corn pureed rich in y-amino butyric acid (GABA).

We investigated the suitable soybean sprout length for making GABA soymilk, and also optimized the soymilk formula and

added amount of stabilizer using the orthogonal experiment. The finding was that soymilk which prepared with bean sprouts of

34 cm and germinated for 3743 h was without unfavorable bean and sprouts smell, GABA content was 6-8 times higher than

the control (just soaked bean). It tasted sweet and smells pleasant, when the addition levers of white granulated sugar, corn

pureed, NaCl were 30,50 and 0. 75 g-L™", respectively. The soymilk was most stable when the concentrations of compound

phosphate 2, thickener (xanthan gum:sodium alginate tech grade =2:3) and emulsifier ( sucrose fatty acid ester + molecular
distilled mono glycerides, HLB =11) were 0.75, 2, 0.8 g-L™" repectively.
Keywords: GABA; Sprout length selection; Soymilk formula; Stability optimization
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Table 1 Factors level table of orthogonal test [ L, (3*) ]
of sprouted soymilk formula(g-L ")
K- A B B E KM
C NaCl
Level White granulated sugar ~ Corn pureed
1 1 1 0.25
2 3 3 0.50

3 5 5 0.75

1.3.5 2AREWART  HHIEIRE G Bk 2
o SEBR CH e B AN g U ) FLAR TR [ i 1y
R (SE-15) \7r T 2818 B H s ] 217 5 N =il
AT T B O TUVE A FIAE A 2 B, 1 E W R 4 1
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Table 2 Factors level table of orthogonal test [ L, (4°) ]
of stabilizer (g-L™")

A BEBERRER BEGEMA  CEAIMH

K | |
Compound Composite Composite
Lever
phosphate thickener emulsifier
1 0.25 1.00 0.40
2 0.50 1.50 0.80
3 0.75 2.00 1.20
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Table 3 Sensory evaluation form of corn flavor

sprouted soymilk formula

FE47 Index 4324 Classification 1843 Score

7 Color FLHGERE 6, AOLF 4~5
RO (O, A 2-~3

W B 0, OO 1
A Odor A EARTREARFTR, TR 45

UNGE/AUSTN= 0 v R (RIS
FoREIEAFI R, oK 53
WA . G IR, I A

A R AR B PR 1

PR Taste HA ORI A AR, B 45

S AN E L iy i S
LR R BORS IR, A Rl ik 23
ANEH BT RHA D2 A0k | v T v A
FABAN B , TR I A e

AE O (0P 1 0. 2395 FF 4l 0. 38453040k 15 0379,
The weight of color, odor, taste were 0.239, 0.384 and 0.379, re-

spectively! %)
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GRS S FLIE PR AR T A Y E A
IR G 2RI 7L 0y kB b, B 75 B G Rk, W
T 2O RN AT R, w5 & B, 2R KO0 ~
3 em, GEBRIZEWIINGT,3 ~6 cm T A SR B
Jin, it 4 em J5, LM T AR R AR 4 tha]
DIAE S, Al K 1 oom B SA R RMH,2 ~4 em
G TR, Z R N PR KT 5 om, AR
A E R AR RN K 25K 0 ~5 em, Z KRN
GABA &t 52K BUEAMOC . ATy BRI AT ¥ 25 1
RN N A 7 IS R LR RIS R 3 S i o
SEE TR H ZFRI AR N Z K (GABA B AR K
o, HTFHRE G R AE G FRKE R 3 om, I KA
NI 4 em, R ZFEF ] Ry 37 ~ 43 h, G 2E
GABA & HUEXTHRAY 6 ~ 8 £, SRR &AL K G
(0.023 mg-g™") Y 18 ~23 fi%,
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Table 4 Changes of beany flavor, bean sprouts smell, soluble components and GABA content during germination

#HK i fi) ER1US H AR ALV VAR Z ik GABA
Sprouts length Germination Bean Sprouts Soluble sugar Soluble protein Peptides .
/cm time /h smell smell /mg-g ! /mg-g”! /mg-g ! /uee
0 0 o+t 0 93.32+1.48b  94.92+0.66 ¢  71.64+5.79 ¢  67.80%5.60 ¢
1 22 + o+ 0 113.59 £11.66 a 116.56 +4.77 a  81.64+1.61 d  123.83+7.00 e
2 29 + 0 91.23+2.25b 105.97+1.48b  78.68 £0.96 ¢  244.30 +11.91 d
3 37 0 * 85.13+£2.95¢ 109.34+0.82b  85.95+3.86b 434.81 +4.90 ¢
4 43 0 # 81.56+1.94 ¢ 106.14+4.69b 91.18 £2.89 a 544.08 £12.61 b
5 51 0 * o 67.66+0.78 d 108.81+2.06 b  99.14+5.46 b  616.92+5.60 a
6 64 0 P 60.85+1.24¢  97.53x4.36 ¢ 93.23+0.32e¢ 650.54+9.81 a

+ FORTINEMR , « FOR TR ,0 FORFEAYA TIRREIT 2R, + | = Boid ML FoRIXF R, IR0 0, <R R

+ represents bean smell, * represents sprout smell, and 0 means without these two unpleasant smell. The larger amount of + or #* represented

stronger smell. It smells good if both amounts are 0.
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Table 5 Comprehensive test [ L, (4°) ]

of sprouted soymilk formula

ECacs A FIRbBE B K HeIK C Wy
Test number White granulated sugar Corn pureed ~ NaCl  Score
1 1 1 1 3.06
2 1 2 2 3.25
3 1 3 3 3.65
4 2 1 2 3.59
5 2 2 3 3.88
6 2 3 1 3.90
7 3 1 3 3.66
8 3 2 1 3.81
9 3 3 2 3.81
k1 3.320 3.437 3.590
k2 3.790 3.647 3.550
k3 3.760 3.787 3.730
R 0.470 0.350 0.180
FALISEN
Influence factor A>B>C
Al Ay By G5
Best combination
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Fig. 1 Effect of different phosphate concentration

on pH values of sprouted soymilk
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Fig. 3 Effect of different proportions( Xanthan
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on stability of sprouted soymilk
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Fig. 2 Effect of different phosphate concentration
on stability of sprouted soymilk
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Fig. 5 Effect of different HLB values on
emulsibility of sprouted soymilk
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Fig. 6 Effect of different emulgator concentration

on emulsibility of sprouted soymilk
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Table 6 Comprehensive test[ L, (4’) ] of stabilizer

S A ZEBERREL B A HHRA C ZEFALH SR/% R
Test number Compound phosphate Composite thickener Composite emulsifier
1 1 1 1 0.724 0.820
2 1 2 2 0.649 0.869
3 1 3 3 0.617 0.879
4 2 1 2 0.694 0.860
5 2 2 3 0.646 0.875
6 2 3 1 0.517 0.907
7 3 1 3 0.691 0.860
8 3 2 1 0.578 0.867
9 3 3 2 0.553 0.967
x7 SRERESH *8 RERESH

Table 7 Range analysis of SR value

Table 8 Range analysis of R value

A B o A B o
k, 0.663 0.703 0.606 ky 0.856 0.847 0.865
k, 0.619 0.624 0.632 k, 0.881 0.870 0.899
ks 0.607 0.562 0.651 ks 0.898 0.918 0.871
W2 R 0.056 0. 141 0.045 2 R 0.042 0.071 0.034
L ZC[AE t ZUISE S
Influence factor BrAxe Influence factor BrAe
It f BALC, It By ALC,

Best combination

Best combination
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it SAS 9.1 #£47 LS Mean 1 Duncan’ s multi-
ple-range test 434 & PR, 5% WA 250 DT IE ZE (SR ) ({H
AR, AR PRk Gy ) (FLARPERR S RE(R) (fH &,
FLAGPE R GF ) () BRI 2R DU X5 AR50 (B ) > Wik
(A) >FALFRI(C), H 3 Fhsg g [ 2 Bk 2] 1 i bk
FKF(P<0.01) , 7ELEFERIN, LA SR 4511y
BAEA AN ByAC L UL R AR AR B4 & B,
AC, XA ER C KA, BARAZE C 1 C
C,7K X SR fT R 22 5 ¥ B 2 (HINE C EZAEH
SEUCGE SFLFLE, R IL /e 18 C 17K X R B
(REEI , FeE Rl G By AL G, , RIS S BERRER |
HAHBAR A FUALFIREE 403 0.75,2 F1 0.8
g L71 U, B0 PLVE O 0.553% , Fa e 7 AL
4 0.967,

3 4 i

LR GIE L RIR 2R TR R E A
Z KA GABA & B & 20K A1k, 153 1 i
H i GABA GFLAIEE A KL 3 ~4 em, K 2F ) [H]
737 ~43 h,GABA i 2 X IR 6 ~ 8 A, Fir il %
(9 LI R R 7 25 s B T RS 30 ¢
FPHE,50 g T oKHIK 0. 75 ¢ NaCl, GFL R 1A,
FORFEAW R, Bk, RS I MR
MR, pH N 6. 58 IR E ; T3 BERR AN 5 BT
et A IE LU DR 223 5 REME IR TR R ( SE-15) Aoy 1 2%
TSI HLB (B9 11 B, ZUA e tE . 1B 2S5
N SEWRIR S A R IR A A G FLAR R e B o
I 0.75,2 F10.8 g- L WAL AN E A FE ] 3%
fem IR,
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