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Study on the process of mixed fermented apple Jiaosu
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ABSTRACT: Objective To optimize the process conditions of mixed fermentation of apple Jiaosu taking
Luochuan apple as raw materials. Methods On the basis of the single-factor experiment, the inoculation amount of
yeast inoculation, fermentation temperature and liquid ratio were used as independent variables for Saccharomyces
cerevisiae fermentation, the inoculation amount of white granulated sugar addition, fermentation temperature, liquid
ratio were used as independent variables for Lactobacillus plantarum fermentation, and superoxide dismutase (SOD)
activity was the response value, and the best conditions for single bacterial fermentation were obtained by the

response surface method. The fermentation conditions of mixed fermented apple Jiaosu were obtained by examining
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the effects of the inoculation order, vaccination time and total fermentation time on the total acid and SOD activity of

apple Jiaosu. Results The optimal fermentation conditions of apple enzymes were as follows: 4% white granulated

sugar addition, 4% Saccharomyces cerevisiae inoculation, 3% Lactobacillus plantarum inoculation, and 3:7 solid

liquid ratio (apple pulp:water, g/100 mL). Firstly, the yeast was inoculated, fermented for 5 h at 31 °C, then

Lactobacillus plantarum was inoculated, fermented for 10 h at 34 °C. Conclusion The optimized fermentation

process can make use of the mutually beneficial symbiotic relationship between Saccharomyces cerevisiae and

Lactobacillus plantarum, so that the fermentation system can be fully fermented, so as to obtain clear and bright,

sweet and suitable apple Jiaosu.
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Table 1 Design factors and levels of Box-Behnken for
Saccharomyces cerevisiae fermentation process
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Table 2 Design factors and levels of Box-Behnken for
Lactobacillus plantarum fermentation process
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Table 3 Box-Behnken design and results of Saccharomyces
cerevisiae fermentation process

B # KoK
i Y.1/(Ulg)
A%  B/°C  C(g/100 mL)

1 0 0 0 27.2097
2 0 0 0 28.3595
3 -1 1 0 17.378

4 0 1 1 18.3236
5 0 0 0 25.3055
6 1 0 1 14.7501
7 1 1 0 10.6694
8 -1 0 -1 14.4369
9 -1 0 1 12.2591
10 -1 -1 0 7.56296
11 0 1 -1 8.17309
12 0 0 0 23.2715
13 0 -1 1 15.7929
14 0 0 0 30.4937
15 1 0 -1 13.7972
16 1 -1 0 12.9408
17 0 -1 -1 7.90916
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Table 4 Regression model analysis

SR S HEEE ¥y F P
AL 796.25 9 88.47 7.62 0.0069
A 0.034 1 0.034 4.92 0.9584
B 13.36 1 13.36 1.15 0.3190
C 35.32 1 35.32 3.04 0.1247
AB 36.52 1 36.52 3.14 0.1195
AC 245 1 2.45 0.21 0.6599
BC 1.28 1 1.28 0.11 0.7492
A? 192.67 1 192.67 16.59 0.0047
B’ 271.21 1 27121 23.35 0.0019
c? 169.92 1 169.92 14.64 0.0065
B2 81.29 7 11.61 - -
R 50.45 3 16.82 2.18 0.2329
HiR2E 30.85 4 7.71 - -
B 877.55 16 - - -

T -FoR I, T,
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Table 5 Box-Behnken design and results of theLactobacillus
plantarum fermentation process

SEY& SR
T SOD & ¥%/(U/g)
Xi/%  Xo/°C X3 (g/100 mL)
1 0 0 0 43.4643
2 0 1 -1 20.1353
3 -1 0 1 23.4532
4 1 -1 0 27.0053
5 -1 -1 0 28.9305
6 -1 1 0 31.3633
7 1 1 0 31.8267
8 -1 0 -1 23.9138
9 1 0 1 23.5657
10 0 -1 -1 13.0778
11 0 0 0 41.0751
12 0 0 0 39.316
13 0 0 0 40.555
14 1 0 -1 18.0548
15 0 1 1 23.7228
16 0 0 0 437718
17 0 1 1 24.8898

F6 MEVARBISHT

Table 6 Regression model analysis

Z¥ PR B®mE Hr F P
B 1381.42 9 153.49  35.15-  <0.0001
X, 6.49 1 6.49 1.49 0.2621
X, 29.95 1 29.95 6.86 0.0345
Xs 52.27 1 52.27 11.97 0.0106
X1 X, 1.43 1 1.43 0.33 0.5855
X1 Xs 8.91 1 8.91 2.04 0.1961
XaXs 8.67 1 8.67 1.99 0.2016
X2 106.63 1 106.63  24.42 0.0017
X, 196.00 1 196.00  44.88 0.0003
X3 867.92 1 867.92  198.74 <0.0001
¥ 2% 30.57 7 437 - -
FROUN 15.80 3 5.27 1.43 0.3591
HriR 2z 14.77 4 3.69 - -
syl 1411.99 16 - - -

FI ] Design-Expert 8.0.6 34X i 5 11 % 3 25 R k47
YT, AR VPR IR . R REELE . ORRE E R
RIZLHAEH, 5RO -Hr g AR
225 MM B KB E GG H AR iE
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Fig.7 Effects of vaccination time on SOD activities and total acid
content (N=3)
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Fig.9 Effects of total fermentation time on SOD activities and total
acid content (n=3)
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M RS 1S, IR AR EAE T A4 Wi
A% EETETE . 4% . 0.1%APUIRMLAR, 7 31 °Cfd
IRIEFA AR 5 he BB 5 h JEIA 3% FLIT A,
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