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Abstract: In order to explore the optimal fermentation process of sour soup, the Lactobacillus casei H1 was used as starter culture
inoculated into tomato. The effects of fermentation temperature, fermentation time, inoculum size and salinity on the quality of tomato sour soup
were studied and the fermentation conditions were optimized. On the basis of single factor experiment, the four-factor and three-level response
surface experiment design was carried out. Based on the two response values of sensory evaluation and total acid obtained by fuzzy mathematics,
the fermentation process of tomato sour soup inoculated with Lactobacillus casei H1 was optimized to determine the optimal fermentation
process. The results showed that when the fermentation temperature was 25 °C, the fermentation time was 5 days, the inoculum size was 2%,
and the salinity was 1.45%, the total acid of the tomato sour soup reached 1.23%, and the sensory evaluation was 8.48+0.58, which was not
significantly different from the theoretical value (p>0.05). These results indicated that the experimental values of the response surface were
basically consistent with the predicted values of the regression equation. Furthermore, the fermentation conditions of the tomato sour soup
determined by the response surface method were stable and reliable, which could provide a theoretical basis for the industrial production of
tomato sour soup.
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Table 1 The sensory evaluation of tomato sour soup
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Table 2 Evaluation results of tomato sour soup weight
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Table 3 Optimization of response surface factors and levels of fermentation conditions of tomato sour soup
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Table 4 Sensory evaluation results of fermentation temperature of tomato sour soup
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Table 5 Sensory evaluation results of response surface test

eF ) EZZS A

[ onsy ook £ oo —k £ ook £ ¥ooo—k& £
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3

1 0.8 0.2 0 0.7 0.2 0.1 0.7 0.2 0.1 0.6 0.4 0

2 0.7 0.3 0 0.3 0.5 0.2 0.3 0.2 0.5 0.1 0.2 0.7

3 0.6 0.4 0 0.6 0.2 0.2 0.5 0.4 0.1 0.5 0.4 0.1

4 0.6 0.4 0 0.6 0.2 0.2 0.2 0.4 0.4 0.6 0.1 0.3

5 0.7 0.3 0 0.3 0.5 0.2 0.2 0.6 0.2 0.6 0.3 0.1
BT
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#LER
6 0.6 0.4 0 0.6 0.2 0.2 0.7 0.2 0.1 0.5 0.3 0.2
7 0.6 0.4 0 0.6 0.2 0.2 0.5 0.4 0.1 0.5 0.2 0.3
8 0.6 0.4 0 0.4 0.4 0.2 0.2 0.7 0.1 0.7 0.3 0
9 0.6 0.4 0 0.6 0.2 0.2 0.5 0.4 0.1 0.5 0.3 0.2
10 0.6 0.4 0 0.6 0.2 0.2 0.3 0.3 0.4 0.4 0.3 0.3
11 0.8 0.2 0 0.7 0.2 0.1 0.7 0.3 0 0.6 0.3 0.1
12 0.7 0.3 0 0.5 0.5 0 0.2 0.3 0.5 0.4 0.2 0.4
13 0.7 0.3 0 0.3 0.5 0.2 0.1 0.4 0.5 0.2 0.1 0.7
14 0.7 0.3 0 0.3 0.5 0.2 0.1 0.3 0.6 0.2 0.2 0.6
15 0.6 0.4 0 0.8 0.1 0.1 0.5 0.4 0.1 0.5 0.3 0.2
16 0.6 0.4 0 0.6 0.2 0.2 0.5 0.4 0.1 0.4 0.4 0.2
17 0.8 0.2 0 0.7 0.3 0 0.4 0.3 0.3 0.6 0.2 0.2
18 0.8 0.2 0 0.7 0.2 0.1 0.7 0.3 0 0.6 0.1 0.3
19 0.8 0.2 0 0.7 0.3 0 0.8 0.2 0.8 0.2 0
20 0.8 0.2 0 0.8 0.2 0 0.8 0.1 0.1 0.8 0.1 0.1
21 0.8 0.2 0 0.7 0.3 0 0.4 0.3 0.3 0.6 0.1 0.3
22 0.7 0.3 0 0.5 0.5 0 0.2 0.3 0.5 0.4 0.1 0.5
23 0.8 0.2 0 0.7 0.3 0 0.4 0.3 0.3 0.6 0.2 0.2
24 0.9 0.1 0 0.6 0.3 0.1 0.8 0.2 0 0.7 0.2 0.1
25 0.7 0.3 0 0.3 0.5 0.2 0.2 0.6 0.2 0.6 0.2 0.2
26 0.8 0.2 0 0.8 0.2 0 0.4 0.3 0.3 0.6 0.2 0.2
27 0.6 0.4 0 0.6 0.2 0.2 0.5 0.4 0.1 0.5 0.3 0.2
28 0.8 0.2 0 0.7 0.3 0 0.8 0.2 0.8 0.2 0
29 0.8 0.2 0 0.7 0.2 0.1 0.7 0.3 0.6 0.3 0.1

%* 6 BAERALEE L Z &MU ERIEIRIT 54K
Table 6 Design and results of optimized response surface test for fermentation conditions of tomato sour soup

Re5 A B C D X & B/% Y BB
1 25 5 3 1 1.07523 7.869
2 Bomm5” 1 3 0.77125 5.682
3 20 5 1 2 0.87435 7.302
4 20 5 3 2 0.71058 6.351
5 30 5 1 2 0.7761 6.735
6 25 4 2 1 1.06167 7.527
7 25 6 1 2 0.86171 7.164
8 30 6 2 2 0.60877 6.933
9 25 4 3 2 0.87629 7.233
10 20 4 2 2 0.65477 6.360
1 25 5 2 2 1.21409 7.980
12 25 4 2 3 0.70126 6.081
13 25 6 2 3 0.65712 5.457
14 30 5 2 3 0.60594 5.379
15 30 5 2 1 0.9171 7.332
16 25 6 3 2 0.8985 7.164
TR
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ELER
17 30 4 2 2 1.06965 7.062
18 25 5 1 1 1.01367 7.842
19 25 5 2 2 1.26832 8.367
20 25 5 2 2 1.22209 8.184
21 25 4 1 2 0.82697 6.993
22 25 5 3 3 0.65429 6.012
23 20 6 2 2 0.83612 7.062
24 25 5 2 2 1.15664 8.214
25 20 5 2 3 0.59861 6.666
26 30 5 3 2 0.71325 7.062
27 20 5 2 1 0.94867 7.365
28 25 5 2 2 117321 8.367
29 25 6 2 1 1.13316 7.980

®7 MNEREVIERI G ES R

Table 7 Response surface quadratic regression model analysis of variance

T 2R -7y Aa A A #7r FA& p i
AR 1.17/18.90772 14 0.084/1.350552 21.47/16.44708  <0.0001/<0.0001**/**
A-X BB E  3.821E-004/0.030301 1 3.821E-004/0.030301  0.098/0.369004 0.7590/0.5533
B-4 B£AFla]  3.176E-003/0.021168 1 3.176E-003/0.021168  0.81/0.257785 0.3824/0.6196
C-##+%  3.198E-003/6.07E-05 1 3.198E-003/6.07E-05  0.82/0.00074 0.3807/0.9787
D-#k & 0.39/9.430587 1 0.39/9.430587 99.67/114.8461  <0.0001/<0.0001**/**
AB 0.10/0.17264 1 0.10/0.17264 26.41/2.102421 0.0002/0.1691**/
AC 2.546E-003/0.408321 1 2.546E-003/0.408321  0.65/4.972553 0.4329/0.0426/*
AD 3.783E-004/0.393129 1 3.783E-004/0.393129  0.097/4.787544 0.7602/0.0461/*
BC 3.925E-005/0.0144 1 3.925E-005/0.0144  0.010/0.175364 0.9216/0.6817
BD 3.343E-003/0.289982 1 3.343E-003/0.289982  0.86/3.531418 0.3705/0.0812
CD 7.967E-003/0.022952 1 7.967E-003/0.022952  2.04/0.279514 0.1751/0.6053
A? 0.46/3.835356 1 0.46/3.835356 117.61/46.70716  <0.0001/<0.0001**/**
B? 0.16/2.281543 1 0.16/2.281543 40.98/27.78475  <0.0001/0.0001**/**
c? 0.20/1.919232 1 0.20/1.919232 50.17/23.3725  <0.0001/0.0003**/**
D? 0.17/4.372957 1 0.17/4.372957 44.17/53.25408  <0.0001/<0.0001**/**
KE 0.0055/1.149609 14 3.905E-003/0.082115
KINR 0.047/1.047488 10 4.695E-003/0.104749  2.43/4.102922 0.2029/0.093
%ig % 7.716E-003/0.102121 4 1.929E-003/0.02553
B Fa 1.23/20.05733 28
R? 95.5590/94.27%
Er ARNHAEHEBRY), AAABREITEL, “ATHMEE (p<0.05); **EAFTHWHIZE (p<0.01).
232 R EkALE R 5T TEEATIM. R 7 WG, SEREAY— X0

Box-Behnken 56 1311 M 45 UK 6.
VR BT ZE W3Rl A/, RN D

HS R AR R

RK7THR.

D (Jn¥hE) MNWEFE, A, B, CAEE, HiEFHE,
T 25 D] 2006 7 A0 IR 2 (1) S R B R M R/ MR 6

o7 PR 2 MR R (p<0.0001), 2RI F 1s=2.43,

F @g:zuo, P wwse>0.05, ZFMEANEE, R 15=95.55%,
wr=94.27%, Ui BN RUGT SEAGHL A 175 Tl R 4T

T fERERGE, v LAR I PRAN B 7 R S R AR
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