R EmiB Modern Food Science and Technology 2021, Vol.37, No.2

EIFLATE 58 AB2 T 3,
FREFEEE RGN

B"EE, AN, FHmE, TRIS, Wihs
(MK F LRI EMYBARE 2otz h| T EERRE, ZIHHM 225127)

T : AT REERARN IATE 58 A RRIHOR F 092 Kfa ™ B-5] HABF BT L, HLRARGREBR, HALEATE 230
RAERTE], EBAE. B4 E. KB AL RRESFERE LA E, 48 Box-Behnken P o418 R ATR 5 3k,
AKEFEHIAF AL E AR, H—FHhACE R 58 A 257 KEFBATALM. SRET, HHIATH 58 AKkA” p-F 245
FrEGe RIERR A FHE, BEEIX 066 UmL, B3 & TRIE. B HEERLFME (p<0.05). AMRAIAER FIES 18 h ZBE
J AR, £0.75U0/MmL, BARFLRIAF, A ERAEIRATE LB 2 SR & R HIRRAEAAM A B Z 3.80%, H#EEF 5.80%,
KR L 38.10 C, KBTI 0.80h, &M T, KEFHIAFLLSEMNYLL 68.63 mg/L, 5 EI1A 68.16 mg/L #Atk £ F R 2 F,
R OAMIE ZRARR AL b, SRAET (59.64 mg/L) A81L3RE 15.07%, A FILEAE A M ailt X e FAEde 544
A BB K 83 B LA AL,

XA HMIATH, B-FIAMEEE, KEFHE; ABEIl, L@

YERS: 1673-9078(2021)02-183-190 DOI: 10.13982/j.mfst.1673-9078.2021.2.0796

Optimization of Soy Isoflavone Aglycone Production from Soybean Milk

Fermented by Lactobacillus plantarum 58
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Abstract: In this work, the growth and S-glucosidase production of Lactobacillus plantarum 58 in different carbon sources were analyzed
to optimize carbon source of the strain, and then the best time for inoculation to soymilk was obtained. On the basis of single-factor experiments
(such as inoculation amount, sugar content, fermentation time, and fermentation temperature), the response surface experiment was designed
according to the Box-Behnken central combination principle. The soy isoflavone aglycone content was used as an indicator to further optimize
the fermentation conditions of soybean milk by Lactobacillus plantarum 58. The results showed that the optimal carbon source for the growth
and f-glucosidase production of Lactobacillus plantarum 58 was lactose, and the enzyme activity reached 0.66 U/mL, which was significantly
higher than that of fructose, sucrose, glucose and maltose (p<0.05). The strain cultured in a lactose carbon source for 18 h couldproduce the best
enzyme activity (0.75 U/mL), and the growth was good. Results of response surface optimization experiments showed that the optimal
conversion condition of soy isoflavones wasas follows: inoculum amount of 3.80%, sugar content of 5.80%, fermentation temperature of
38.10 ‘C, fermentation time of 9.80 h.Under this condition, the predicted value of soy isoflavone aglycone content reached 68.63 mg/L, which
was not significantly different from the experimental value 68.16 mg/L, indicating that the construction of the secondary model was scientific
and accurate. Compared with the soy isoflavone aglycone content (59.64 mg/L) before optimization, it increased by 15.07%. The results of this
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work could be helpful to the conversion of soy isoflavone glycosides in lactic acid bacteria fermented soymilk to high bioactivity and availability

of soy isoflavone aglycones.
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Table 3 The results of Box-Behnken design
F5 A BHE% B BEE/% C ABBE/C D A8etE/h XL/ (mg/L)
1 3 4 37 9 62.60
2 5 4 37 9 58.12
3 3 8 37 9 60.32
4 5 8 37 9 57.98
5 4 6 32 6 58.67
6 4 6 42 6 59.45
7 4 6 32 12 61.13
8 4 6 42 12 64.56
9 3 6 37 6 58.31
10 5 6 37 6 55.48
11 3 6 37 12 62.97
12 5 6 37 12 59.78
13 4 4 32 9 61.37
14 4 8 32 9 60.16
15 4 4 42 9 63.45
16 4 8 42 9 61.62
17 3 6 32 9 60.14
18 5 6 32 9 57.38
19 3 6 42 9 63.23
20 5 6 42 9 60.15
21 4 4 37 6 59.16
22 4 8 37 6 57.57
TR
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BELER
23 4 4 37 12 63.56
24 4 8 37 12 61.78
25 4 6 37 9 67.73
26 4 6 37 9 68.07
27 4 6 37 9 68.31
28 4 6 37 9 67.92
29 4 6 37 9 68.12
x4 RERRFEDR
Table 4 ANOVA for the evaluation of the quadratic model
IR P75 An AW A F 14 P14 BEH
AR 365.07 14 26.08 256.59 <0.0001 g *
AR E 29.08 1 29.08 286.13 <0.0001 oK
B-#4&% 6.50 1 6.50 63.93 <0.0001 2
C-K iR 5 15.44 1 15.44 15.44 <0.0001 ok
D- & BEAT 18] 52.67 1 52.67 52.67 <0.0001 *E
AB 1.14 1 1.14 11.27 0.0047 *¥
AC 0.026 1 0.026 0.25 0.6235 -
AD 0.032 1 0.032 0.32 0.5813 -
BC 0.096 1 0.096 0.95 0.3473 -
BD 9.025E-003 1 9.025E-003 0.089 0.7701 -
CD 1.76 1 1.76 17.28 0.0010 *K
A? 151.32 1 151.32 1489.00 <0.0001 *K
B? 76.15 1 76.15 749.27 <0.0001 *K
2 57.36 1 57.36 564.43 <0.0001 *K
D’ 108.24 1 108.24 1065.09 <0.0001 K
KE 1.42 14 0.10
% IR 1.23 10 0.12 2.59 0.1859 -
dhik £ 0.19 4 0.048
B Aa 366.49 28
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e A e ) T
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Fig.7 Effects of sugar addition and inoculation amount on soy

isoflavone aglycone
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