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Process Optimization of f-Glucosidase Production by Solid-State Fermentation of Kluyveromyces marxianus

Co-fermented with Rhizopus formosensis and Its Application

LEI Qingqing, FU Zheyang, WU Xinying*, CAI Honglu, XIAO Tiantian, WANG Ailing
(Guizhou Key Laboratory of New Quality Processing and Storage of Ecological Specialty Food,
School of Liquor and Food Engineering, Guizhou University, Guiyang ~ 550025)

Abstract: To enhance f-glucosidase yield, a high-yield S-glucosidase strain of Kluyveromyces marxianus, previously
screened in preliminary studies, was co-cultured with Rhizopus formosensis Q303 in solid-state fermentation. Fermentation
conditions were optimized through single-factor experiments and response surface methodology, and the crude enzyme
solution was applied to prepare white sour soup. The volatile flavor compounds in white sour soup were determined using
plant broad-targeted metabolomics technology based on ultra-high performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS), and the significantly different volatile flavor compounds were screened by combining
multivariate statistical analysis and variance analysis. The results indicated that the optimal fermentation conditions for
p-glucosidase production were as follows: buckwheat hulls 26%, corn wort 1.5%, solid and liquid ratio 10:9 (g/mL),
K. marxianus inoculum 3.0%, R. formosensis Q303 inoculum 0.4%, fermentation temperature 24 °C, and time 74 h.
Under these optimal conditions, the f-glucosidase activity reached (197.02 + 2.34) U/g, which was 15.27 times that before
optimization. A total of 40 significantly different volatile flavor compounds, including quercetin and anthocyanins, were
detected in white sour soup prepared with S-glucosidase. Compared with the control group, it was found that S-glucosidase
could effectively hydrolyze and release binding glycoside flavor precursors such as anthocyanin-3-O-glucoside.
This study provided new ideas for the efficient production of f-glucosidase and the enrichment and regulation of the flavor
of white sour soup.
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white sour soup
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Table2  Design and results of Box-Behnken response surface

tests for fermentation conditions optimization

R 4 B c b i U
1 1 —1 0 0 58.94
2 0 0 0 —1 27.02
3 0 0 1 1 93.10
4 1 0 0 1 61.80
5 0 0 1 -1 98.09
6 0 0 0 0 203.34
7 —1 0 0 —1 3271
8 0 0 0 0 184.30
9 0 0 0 0 202.14
10 0 —1 0 1 128.77
11 0 1 1 0 113.70
12 0 0 —1 1 131.58
13 0 1 0 —1 156.12
14 —1 —1 0 0 69.02
15 1 1 0 0 27.82
16 1 0 —1 0 87.90
17 —1 0 —1 0 76.20
18 —1 1 0 0 36.17
19 1 0 1 0 89.49
20 0 1 —1 0 117.85
21 0 1 0 1 194.87
22 —1 0 1 0 69.87
23 —1 0 0 1 39.75
24 0 —1 1 0 90.97
25 0 0 —1 —1 117.07
26 0 —1 0 -1 172.36
27 0 —1 —1 0 109.68
#3 ISRy 2 5 by
Table 3  Variance analysis of regression model
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AB 0.75 1 0.75 0.001 09803
AC 15.68 1 15.68 0.013 09100
AD 192.38 1 19238  0.160  0.9100
BC 53.00 1 53.00 0.045  0.693 1
BD 1694.97 1 169497 1440  0.8355
CD 95.06 1 95.06 0.081 02533
A 59262.91 1 5926291 50340 <<0.000 1 o
B 4949.95 1 4949.95 4200  0.0628
c 8 874.48 1 887448 7450  0.0183 *
D’ 5929.63 1 5929.63  5.040  0.044 4 *
B 1412638 12 117720
KA 13897.97 10 1389.90 12.220  0.079
aiiRzE 22741 2 113.70
JI 7675332 26

e R E (P<<0.05)

A E (P<0.01) .
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