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Study on Preparation of Soybean Yoghurt from Germinated Soybean

PENG Lu, KONG Xiangzhen, CHEN Yeming, LI Xingfei, ZHANG Caimeng, HUA Yufei’
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: To obtain soybean yoghurt with enhanced physiological activity, this study investigated
the effect of soybean germination on the fermentation characteristics of soymilk by lactic acid
bacteria and the physiological activity and flavor of soymilk. The results showed that within the
initial 72 h, the content of trichloroacetic acid-soluble nitrogen and free amino acids in soybean
significantly increased (P<0.05) with the germination time. The fermentation characteristics of lactic
acid bacteria-germinated soymilk were significantly improved, resulting in the duration to reach the
fermentation endpoint (pH 4.5) shortened from 7.2 h to 5.0 h. Additionally, the titratable acidity
increased from 42.18 °T to 66.56 °T, accompanied by an increase in the content of lactic acid and
citric acid. Germination also reduced the hardness of lactic acid bacteria-fermented soymilk, resulting
in a smoother texture. After 72 h of germination, lactic acid bacteria-fermented soymilk exhibited
increased physiological activity with a 19.83 mg/hg increase in yy-aminobutyric acid content, a
115.02% increase in isoflavone glycosides, and significant enhancements in DPPH, ABTS, and
hydroxyl radical scavenging rates (P<0.05). On the other hand, germination led to a noticeable
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increase in off-flavor compounds in soy milk. Considering the combined effect of germination on

physiological activity and flavor, soybean yoghurt was prepared using soybeans germinated for 36 h.

The influence of 4 direct inoculation fermentation agents on the flavor and sensory quality of soy

yogurt was evaluated. The results showed that soy yogurt fermented with Agent A had the lowest

content of off-flavor compounds and the best sensory quality.

Keywords: soybeans, germination, soy yoghurt, soybean isoflavone, antioxidant activity, off-flavor
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Table 1 Sensory evaluation standard of germination soybean yoghurt
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Table 2 Sprout length, fresh weight and dry weight of

soybean corresponding to germination time

0 0

477.51£10.68 200.98+3.11

12 1.13+0.10 547.91+4.81  198.37+3.02
24 1.81+0.13 563.42+£8.98  197.15+1.10
36 4.07+0.36  631.96+22.23 194.97+4.01
48 6.36£0.24  717.11+10.44 181.90+3.04
60 9.11+0.46 759.83+4.75  178.91+2.71
72 12.0+0.29 806.40+4.96  167.87+5.87
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Fig. 1 Effect of germination time on TCA -soluble

nitrogen content of soybean
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Fig. 3 Effect of germination time on fermentation characteristics of soymilk fermented by lactic acid bacteria
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Fig. 4 Effect of germination time on the content of
organic acids in soymilk fermented by lactic acid

bacteria
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Table 3 Effect of germination time on texture parameters of soymilk fermented by lactic acid bacteria

HRIER(g-s)

S5 SERN il B/ (gos) BN
0

150.30+13.08¢ 1055.86+12.29¢ -26.45+0.39¢ —32.48+1.04"

12 131.41+8.20" 843.31+4.77" -24.60+2.16" -25.18+1.39¢

24 98.48+11.18¢ 620.40+6.85¢ —17.88+0.55¢ —21.45+2.41¢

36 85.85+9.61¢ 456.80+22.36¢ -15.86+1.29¢ -20.46+0.30

48 70.85+3.56¢ 396.96+2.19¢ -13.60+0.25¢ —-18.26+0.59"

60 63.76x1.99" 336.84+13.73" -9.91+0.08" -17.11+0.36"

72 20.15+2.81* 90.53+5.92* -5.18+0.34* -9.89+0.47°

VE & 0 BB R ] 22 0% 7 — ) 16 B 25 52 3 (P<0.05) .
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ol H HH 5LV 5 B8 77 S4B & 25 R ] S T 2 3 T (P<
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@Ej 101 F1 25.32% , 3X AT e A2 A o & 2 2ok A% v i) A 3 AR A fif
§ ol HABU AR ) s &,
@)

12 24 36 48 60 72
RIS/
AR 7 RN [ 10 B =2 8] 22 57 i 3 (P<0.05)
BS ZFMEMARFELBEZ RS GABA RESHHNFIE
Fig. 5 Effect of germination time on GABA content in
soybean milk fermented by lactic acid bacteria
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Table 4 Effect of germination time on isoflavone content in soymilk fermented by lactic acid bacteria

B gy
0 21.13+0.71¢ 2.59:0.26" 1.73£0.07¢ 4.29+0.58 0.72+0.03¢ 1.65+0.16¢
12 23.55+0.64 2.760.16" 2.47+0.23c 4.80+0.04" 0.77£0.03¢ 1.86+0.09"
24 25.20+0.34¢ 3.530.14° 2.60+0.10" 4.83+0.07 0.82:0.02" 2.63+0.27
36 27.21+0.98" 3.85£0.13" 2.63+0.18" 6.45+0.17° 0.85+0.01" 4.55+0.25"
48 29.19:0.85° 3.94£0.39" 2.770.19" 6.96+0.12" 0.92:0.03" 4.66+0.12"
60 33.88+0.71" 4.88+0.10° 3.3340.15° 7.33+0.28" 1.2420.16" 4.9420.36"
72 35.76+1.61° 5.04£0.70° 3.46+0.06° 7.64£0.31° 1.33£0.12° 5.35£0.13

bR 5 BEAS [F) 36 7] — 37 8] 22 5 . 3 (P<0.05) .
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Fig. 6 Effect of germination time on free radical

scavenging rate of soymilk fermented by lactic

acid bacteria
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Table 5 Effect of germination time on volatile flavor of soybean milk

A Mg/kg

a2 Raltil o | 20 | 2R | R-2-BR - v |

574.10+ f 6911+ 4422+ 3739+ 8515+ 40889+  18.07« {
0 7040 TOIRO3L SSTROSIE a0 4 227" 2600 387 oio 2002020
60261+ 1239 1705  7812e 5353+ 4603+ 9073+ 47337x 1831 288
10200 060° 062 242 278 077 269" 6260 070  0.18"
L, 63368+ 174l 23lx 14975 6058+  47.63r 9995 SISOl 2432 o
380 106' 2000 301° 074 147° 145 232 06l
o 70935t 2207¢ 3253+ 17201+ 630l 59.02¢ 14006+ 3754 313le (oo
7660 087 094" 336" 066 097" 136" 847 075 O
;g 10457 2262 7867 22432c 7807 7346+ 22359 5634l 6763 1240
731° 1060 068 695 179 084  94l° 1528 298 067
o 1346626 2855e  97.02¢ 32185 8162+  90dlx 27798+ 58405: 8058+ 156l
2584 10.09° 163 543 201" 105° 918 647" 084" 046
L, 199687  3656x  11203: 45043+ 10197+  110.66= 32270+ 68918+ 137.76 1891
1960 116' 525 659  0.60° 738  290* 1642  671* 144

TE A8 bR B[R] 7 [R] — 47 W) i dl 22 5 1 35 (P<0.05) .
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Table 6 Effect of starter on volatile flavor components of germinated soybean yoghurt

A 158.93 107.35 71.78+ 222+ 55.48+ .
£1.39°  +4.86* 1.16°  0.09" 1.11%

B 89.06+ 7445+ 9256+ 251+ 43.84+ 892+

1.53¢ 1.02° 1.22>  0.15* 098" 046

C 124.02 61.36+ 74.03+ 3.46+x 3331+ 10.73+
+0.84° 1.65d  0.63° 0.30*  046°  0.79"

D 138.50 97.53+ 106.16 3.14+ 36.51+ 12.87+
£12.20" 2.08" +3.97*° 0.16° .12 0.94°

T AR TR [ 3 [R] — 47 7] 22 53 .35 (P<0.05)

#(P<0.05)
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2T o e T A K N S R T (P<
0.05).
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SEH

AL s pg/kg
CEE | T
61.24+ 13.03+ . 346.44 9.92+ 13.81+ 1.55+
0.87° 0.45¢ +4.06  0.36 0.42¢ 0.12¢
50.82+ 34.87+ 13.83+ 39278 8.79+ 1638+ 2.06x
0.74" 1.21° 0.82> +11.09°© 0.40" 0.88"  0.09*
59.34+ 2157+ 7.56+ 431.65 7.01x 1297+ 2.66+
1.35° 1.24° 0.59° +10.48" 0.10° 0.72¢ 0.73*
46.45+ 3456+ 1528+ 447.18 944+ 17.60+x 3.32+
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Fig. 7 Effect of starter on sensory quality of germinated

soybean yoghurt
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