_ 2 : XK 2 B = Soybean Science

http://ddkx. haasep. cn

2022,41(1) :073-082
DOI:10. 11861/j. issn. 1000-9841.2022. 01. 0073

AFETIMNFERERE

BET, B AR, B L
(1. BN 2B & ihBlE S TR AR, ) 7Y

LB e

B OE AT R R IR E SRR S TR 2 48 h R R
KA I A B e 2 PRI I LA SRy SR BEIEORE, B A 05 A OB AR R IR I BE & 2 PR L o UK

BN 5428995 2. BUINERE £kl 544 T

FI B 77 AL B 32

B, PG B 542899)

Lo RTINS B FHKI SRR AT 4
AT

PEEE ) & R AT EA T80 R 3R, e At i aod 1E S i A i 28 PR LI IEE U7 5 T?yt?ré?lﬁl:ﬂﬁ@ﬂﬁ

7 B
I AR R A 2E R
R 0.06% (m/V) 1

LR AR T N AR 2 R

E BB IS AR T 20 B 2R 0 L ISR FE R I T ) % 2 08 o L e R R 5 AT AL . TE A
R B R SERE SN, 25% (V/V) PR 8% (m/ V) Fify:
BT A T 88.9 43, Wi T 4

SRR U2 TR U A %A E R B e

HHERERE 0. 08% (m/V) BB 0.04% (m/V) \CMC 0.06% (m/V) JEBLAEAE T, K25 R G FLINFRE R & 0.858, H.

2L A T ¥ A O JE SRR
R R R PR ELEL 7 5 WA R T 234

Study on the Preparation of Germinated Black Soybean Milk and Optimization

of Its Stabilizer Formula
DENG Chun-li', DENG Ri-ying”, CHEN Chun-lan®

, WEI Qiu-lan’

, LUO Yang-he'

(1. Research Institute of Food Science & Engineering Technology, Hezhou University, Hezhou 542899, China; 2. College of Food and Biological

Engineering, Hezhou University, Hezhou 542899, China)

PPA Tz AR B T Iy Tl BV S, A
NAERENEE, BEEA FENEAR EE

TEEETF R EHE R AR S 1
PSR S0 SR ™ i 2 B TR
LRI Y R S A BRIE R BRI R

Abstract: In order to comprehensively improve the nutritional characteristics and taste of germinated black soybean milk, we
refined and separated the black soybean sprouts after germinating for 48 h, boiled it to inactivate enzymes, and hydrolyzed it
with pectinase and cellulase to obtain germinated black soybean original liquid. The germinated black soybean original liquid
was used as main raw material, milk, white granulated sugar and citric acid were added to prepare germinated black soybean
milk. Based on the single factor experiment, the formula of germinated black soybean milk was optimized through orthogonal
experiment with sensory score as index. Under the conditions of the optimized formula of germinated black soybean milk, the
response surface methodology (RSM) was used to optimize the stabilizer formula based on the futher single factor test results
with stability as an index. The orthogonal experiment results showed that the optimal formula of germinated black soybean milk
was as follows; Based on the dosage of germinated black soybean original liquid (mL) , the addition of milk, white granulated
sugar and citric acid was 25% (V/V), 8% (m/V) and 0.06% (m/V) , respectively, and the sensory score reached 88.9.
The results of response surface methodology showed that based on the dosage of germinated black soybean milk (ml.), the
addition amount of each stabilizer was sucrose ester 0.08% (m/V) , xanthan gum 0.04% (m/V) , and CMC 0.06% (m/V).
Under such conditions, the stability coefficient of germinated black soybean milk system was 0. 858, and the taste of the
germinated black soybean milk was fine and smooth, with harmonious milk aroma and no smell of beans.
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Table 1 The factors and levels of orthogonal test
K £ Factor
B
KF A - C
Level iy S PR
White granulated
Milk/ % Citric acid/%
sugar/ %
1 15 6 0.04
2 25 8 0.05
3 35 10 0.06
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Table 2 The factors and levels of response

surface analysis

% Factor

K- A B C
Level HEVETR iyl CcMC

Sucrose ester/ %

Xanthan gum/ %

-1 0.08 0.04 0.06
0 0.10 0.06 0.08
1 0.12 0.08 0.10
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Table 3 The sensory evaluation criteria
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Fig.1 The effects of milk addition content on sensory evaluation and soluble solids content of germinated black soybean milk

PRI X R 2R R G FURE P B R . IRBL SR 2 BRI 8%
FURPBE A IS 7= i B B EEA B ma, X L B R PR s BRI s T 8% B, TFL
AR EXMGE B ER] . s 2 Fron, & HRIR B R ER = T 8% W, ELFLEH K EL ST S
FLAIETEEEYIREE BRI R g, o Ao DI, SRR R BN 6% ~ 10% k2 R
IEASRR AR, MEFLUREPEE MR AWM LA SRR R AT

95 . , i - 17
—@— FEPES Sensory scores  =—de=T] ¥ [EIFE YA & Soluble solids content

I
w 85 =
: G
£ 3 8§
=25 N o
o g =F
# 2 i
[ 2]
A 65 P
e
[=}
55 T T T 7 2

4 6 8 10 12
ERPBEYR & White granulated sugar addition content/%

B2 BMEImExXXFEEIREITFNRAIREERYSENFN
Fig.2 The effects of white granulated sugar addition content on sensory evaluation and soluble solids

content of germinated black soybean milk
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Fig.3 The effects of citric acid addition content on sensory evaluation and soluble solids content

of germinated black soybean milk
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Table 4 The orthogonal test results of germinated black soybean milk formula

%5 N 8 c =z 5| BRE
Number Null column Sensory evaluation

1 1 1 1 1 75.3

2 1 2 2 2 82.1

3 1 3 3 3 67.8

4 2 1 2 3 74.7

5 2 2 3 1 88.9

6 2 3 1 2 69.2

7 3 1 3 2 82.8

8 3 2 1 3 69.4

9 3 3 2 1 68.5

k1 75.067 77.600 71.300 77.566

k2 77.600 80.133 75.100 78.033

k3 73.567 68.500 79.833 70.633

R 4.033 11.633 8.533 7.400
2.2 RFESIAESEWBERML RS S N i S O K R N
2.2.1 #REFRXE FEEERSINEX A ZFREIL L RSN SRR E A —E Y

R P AR R M) < A I 2 M R 6 s T R A7
P A S 7 T A G, LA g 2 T e, RE R IR 1
FUHIGK 1, AT LA v S FLAR R AR E M R E BT Ik

Wi o B ERERR AN, ELFLIA R pRR 2 P 5 BTt
Ja TR, SES IR 0. 1% I, F3UE R BUAF) 0. 74,
L LR R AR E P e fd
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Fig.4 The effects of sucrose ester addition content on the stability of germinated black soybean milk
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Fig.5 The effects of xanthan gum addition content on the stability of germinated black soybean milk
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Fig.6 The effects of sodium carboxymethylcellulose addition content on the stability

of germinated black soybean milk
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2.2.2 @ikl EILEASES, HIEKRNE
AR T4 5 RAEAE — &, 520 7™ & 1 5 5T, 1
WERE B A CMC SR80 T LA S B3R R
H R R0 P S AF I, 48545 A REPIR 25 2

BT HEAR R O AR B 2R BG4 R, A
FaE ZE(R) J 4845, i Box-Behnken X & ZF &
7 FL A B E ) TS ST 0 L A BT, R B T B
SERVEWR S, AR 22 BT L& 6
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Table 5 The design and results of response surface test
- A B c FasE R EL
Number TR E B CMC R
Sucrose ester Xanthan gum
1 -1 -1 0 0.689
2 1 -1 0 0.467
3 -1 1 0 0.591
4 1 1 0 0.503
5 -1 0 -1 0.697
6 1 0 -1 0.533
7 -1 0 1 0.667
8 1 0 1 0.566
9 0 -1 -1 0.635
10 0 1 -1 0.620
11 0 -1 1 0.631
12 0 1 1 0.556
13 0 0 0 0.312
14 0 0 0 0.354
15 0 0 0 0.358
16 0 0 0 0.317
17 0 0 0 0.319
F®O6 MEE _REEGTEERGTESNER
Table 6 The variance analysis results of response surface quadratic regression equation model
T5 2K SET7 A A B ¥y P P B E
Source Sum of squares  Degree of freedom Mean square Significance
7 Model 0.3045 9 0.0338 80. 68 <0.0001 b
A 0.0413 1 0.0413 98.56 <0.0001 o
B 0.0029 1 0.0029 6.89 0.0342 *
C 0.0005 1 0.0005 1.26 0.2988
AB 0.0045 1 0.0045 10.71 0.0136 *
AC 0.0010 1 0.0010 2.37 0.1679
BC 0.0009 1 0. 0009 2.15 0. 1863
A? 0.0590 1 0.0590 139.52 <0.0001 o
B? 0.0530 1 0.0530 127.37 <0.0001 o
c? 0.1200 1 0. 1200 276.28 <0.0001 .
5% 2% Residual 0.0029 7 0.0004
Se4PUI5 Lack of fit 0.0010 3 0.0003 0.67 0.6137
#fi{% 2% Pure error 0.0020 4 0.0005
S Total 0.3074 16
R* =0.9905 R, =0.9782 {5 L =24. 164

[E:P>0.1000 HEFARE, " FmERRE(P<0.05), " " FREFEEE(P<0.01),

Note:If P >0.1 000, there is not significant difference, * indicates significant difference (P <0.05), * " indicates extremely significant difference

(P<0.01).
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Fig.7 The response surface and contour map of sucrose ester, xanthan gum and sodium

carboxymethylcellulose addition content on the stability of germinated black soybean milk
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