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Study on the production technology of solidifying black soybean yogurt

LIU Yun, LIU Xin, CAO Yi, LIU Bo, RUAN Chuan-Qing*

(Agricultural Bio-resources Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China)

ABSTRACT: Objective To develop a production technology of solidifying black soybean yogurt with unpeeled
black soybean as the main raw material. Methods The culture medium was prepared from black soybean with peel.
Through the sensory evaluation of the fermentation products, the best combination of Lactobacillus casei FTAT-7928,
Streptococcus thermophilus FJAT-7927 and Lactobacillus plantarum FJAT-7926 was selected as the fermentation
agent. The technological parameters such as the content of lactose, tomato juice, milk powder and sucrose in the
culture medium as well as the fermentation time were determined by single factor or orthogonal test. The optimal
production process was determined by measuring the nutrient composition of the product, the change of amino acid
content before and after fermentation and the change of the number of viable lactic acid bacteria, pH and acidity
during low temperature storage. Results The mixture of L. casei FJAT-7928 and S. thermophilus FJAT-7927 with

equal volume for each was selected as the fermentation agent; the ingredients were 2% lactose, 4% milk powder and
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6% white granulated sugar; the fermentation time was 12 h. The prepared black soybean yogurt presented light jujube

red because it retained the black soybean skin. It contained strong tissue, sticky and smooth taste with flavors of both

black soybean and lactic acid bacteria products. The yogurt contained complete amino acids, except that the content of

lysine and glutamate decreased significantly after fermentation (P<0.05), the content of other amino acids and total

amino acids did not change significantly. When the yogurt was stored at 4 °C for 5 days, there was no significant change

in the number of viable lactic acid bacteria, pH and acidity. Conclusion The solidifying black soybean yogurt

fermented by the optimized production process can meet the sensory and nutritional requirements of national standard

GB/T 30885—2014 Vegetable protein-Drinks soy milk and soy milk drinks, and has good storage stability at low

temperature.
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Table 1 Volume ratios of 3 kinds of lactic acid bacteria stains in
fermentation agent of black soybean yogurt
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Table 2 Additions of lactose and tomato juice in black soybean

yogurt
N TREs FLBE/% A%
1 0 0
2 0 2
3 0 5
4 2 0
5 2 2
6 2 5
7 5 0
8 5 2
9 5 5
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Table 3 Factor level table of Lo(3*) orthogonal test for
production technology of black soybean yogurt
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Table 4 Criteria of sensory evaluation for black soybean yogurt
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Table 5 Effects of different combinations of lactic acid bacteria strains on the sensory qualities of black soybean yogurt

s HYWIFLTE FIAT-7926 REABEBRTR FIAT-7927 THEEFLFFH FIAT-7928 BN B
1 1 0 0 PR &R, BRMAR 2 75.541.1°
2 0 1 0 FBREIR, BRRA 2 71.3+1.2¢
3 0 0 1 BRREsE D, HRH I 76.1%1.0°
4 1 1 0 FBREIR, BRRA 2 76.5+0.9°
5 1 0 1 BRRESE T, AFRA 2 80.9+0.9"
6 0 1 1 BRREsE b, R Rt 86.8+1.2°

T a~e: [ASIEHE FROAR/ING FRERIR Tukey 21 S 5t 8% (n=10, P<0.05).
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Table 6 Effects of additions of lactose or tomato juice on the
sensory qualities of black soybean yogurt
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8 4 2 BEFLRYF, MORIRIR  73.8£1.5°
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Table 7 Results and analysis of orthogonal test of black
soybean yogurt

wigry A DR B B C R
/% BN/ % B[] /h
1 1 1 1 67.3+1.9¢
2 1 2 2 72.9+1.3%
3 1 3 3 72.6+1.9%
4 2 1 2 66.4%1.6"
5 2 2 3 69.7+1.7%
6 2 3 1 87.2+1.1°
7 3 1 3 66.6x1.5
8 3 2 1 74.4+1.2%
9 3 3 2 80.7+0.9°
ky 70.9° 66.8° 76.3°
ka 74.4* 72.3 73.3°
ks 73.9° 80.1° 69.6°
W% R 35 13.4 6.7
KA A, B; C
K2 FERk B>C>A
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25 EOBRIN—REFRS

W 7 PREREREREE T SAE ABC Al
IR Sy S—5, FHREETRE, BIRAaA,
BEFLRE R, HAWRIBMHSUR R AR s, o
AT A RIS, TTIEEA SIS, RARY
P 1 SR R R 2L IR Tk Il B R R R R AR, TEHH B
SRR, WIAI O, BRENE T, £F5 GB/T 30885—2014 X
PR ERE Bk, &, BERE MK &R
(88.53+0.56)% . JEMEEM(3.53+0.20) g/100 g i JEHH &
2 5(2.03£0.18) g/100 g, HILF4EE & 5(0.53£0.03)%., #l
KA & 78 (0.36+0.04) g/100 g FER 1M (2.83£0.15)% .
4t % R (0.91£0.03) mg/100 g, LA o
(2.13£0.21) g/100 g, #5F GB/T 30885—2014 i & BT}
RREHBT=1.0 g/100 g FER .
26 ESGRIGNABAIERERIENTL

BGIR G R BERGE 2 E0R SRMAEILER 8, Brn
SAMARBERI H, B ERGYRENTE 2 ST 4, B
A 17 MR, K 7 o MALTEER . EARE
FEM LS J2 DAl S 2R 1 A B ok i iR b, B0
M Sk 241 40/t A T A 2 41 (Food and  Agriculture
Organization of the United Nations/World Health Organization,

2



Xl

8¢

953 S BRI E

NE

5

R LS HE 7 12 RIS 779

FAO/WHO)#& 1, FRARZE A i & fh o b s m 5 8
IR HLAE KT 40%1%0 BRGIR G & B In, A7 2k
TR 2 BE LR S 41%, R ERE I SNHE R
HRFPST 4, SREE, SEANMERMERTE, BK
b, SR EES, AR E R & = 2 AR E
BN RERa, o, MR & 204.78 mg/100 g N&E
186.84 mg/100 g, HER A HH 369.77 mg/100 g TR
348.27 mg/100 g, /A TIET 8.76%F 5.81%, 25 W
(P<0.05), ViR YITE B G 3R A KRR A R
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Table 8 Amino acid content of back soybean yogurt fermented
by lactic acid bacteria

AIER IR REEG
pix AN 104.88+2.57 103.38+2.51°
HAR 33.04+1.04° 32.34+0.96"
TEAN 138.50+5.00° 135.43+4.10°
SR 109.57+2.27° 107.15+3.43°
SEAR 214.68+5.38" 210.88+4.66°
KNAR 131.72+4.10° 130.03+4.98°
AR 204.78+4.60° 186.84+4.12°
DT IR 937.17+18.70 906.05+22.95
PNRES A1 232.31£5.56" 228.75+5.32°
2R 135.83+5.19" 135.09+2.84°
BHR 369.77+4.51° 348.27+4.50
R 72.72+2.39° 71.09+2.80°
NATR 95.59+4.53° 91.48+2.71°
HE R 66.56+0.79° 65.20+2.45°
UTEAN 109.41+2.14° 108.11+3.59*
fits 2 iR 76.52+3.01° 75.24+3.39°
RN 167.49+4 .42 164.13+5.01°
NIz 9.17+0.34* 8.54+0.20°
JE b T S AR 1335.37+£22.88 1295.90+25.78
AR S 2272.54+41.31 2201.95+47.13
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w, & A RS R N 2135021) g/100 g B T GB/T
30885—2014 HE i G IR (T E K (= 1.0 g/100 g),
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Table 9 Number of viable bacteria, pH and acidity of back soybean yogurt during low temperature storage

A K Eu/d
i H
1 2 3 4 5
1% 8U/(10° CFU/mL) 4.67+0.47° 4.43+0.35° 4.33+0.41° 4.13+0.61° 5.07+0.60*
pH 3.9840.03° 4.02+0.02° 4.0140.03° 3.97+0.04° 4.0540.03°
FREE/T 63.78+0.28" 62.83+0.44 63.55+0.53" 63.43+0.47" 63.80+0.71°

TE:a: FAATEEE EARNE FRERIR Tukey 2 L2 5 B3 (n=3, P<0.05).
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