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Research on Acidity Forecast for fermentation of Vegetable Juice by

Lactic Acid Bacteria

ZHANG Ju-hua, SHAN Yang
(Hunan Institute of Agricultural Product processing Research, Changsha 410125, China)
Abstract: A kind of vegetable juice, which is prepared from carrot and tomato, was fermented by Lactibacillus acidophilus and

Lactobacillus plantarum. The correlations of three factors (fermentation temperature X;, inoculum size of Lactobacillus plantarum x; and

fermentation time x,) with acidity were regressed and the achieved regression equation was as follows: Y=0.4394+0.102x;+0.0388x;+

0.1107x,-0.0163x,>.
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Table 1 Results of uniform experiment

R A& EZ-Sito
% A B C D pH  FEZ/%
1 38 4 2 18 3.54 0.80
2 42 6 1 16 3.96 0.66
3 26 3 25 14 432 0.48
4 3 5 15 12 420 0.57
5 3 7 3 20 3.43 0.89
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Table 2 Arrangements of code for regression experiment

s RWRE Ladfg  LpEfE AR
X1 X2 X3 X4
+2 37 C 5% 3% 14 h
+1 34 C 4% 2.5% 12h
31 C 3% 2% 10h
28 C 2% 1.5% 8h

0
-1
-2 25 C 1% 1% 6h
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PP Lp R AR IR (8] DY DR 257 R B I R
BATEDA AT, SRk 3.

2% 3 R R E kS mRENA, 5778
S 3 R 1 AN = I N - N |
Y=0.4394+0.102x,+0.0113x,+0.0338x5+0.1107x4-0.016
3%;%+0.00263x,%,+0.0011x,%-0.0048X3%1+0.0005X5%,+0.
0034x52+0.006X4X1-0.0018x4%,+0.0016X4%3+0.0011x,2.
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Table 4 Results of regression analysis for producing acid
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Table 3 Arrangements and results of regression experiment

No. X1 Xo X3 Xa Acid production/% experiment
Parameter DF Estimate  Standard Error tValue  Pro >t
1 1 1 1 1 0.679
BIE 1 0.439429 0.010311 42.62  <0.0001
2 tor 14 0479 X 1 0102000 0005568 1832  <0.0001
3 1 1 -1 1 0.653 Xo 1 0.011250 0.005568 2.02 0.0604
4 1 1 1 -1 0.392 X3 1 0.033833 0.005568 6.08  <0.0001
5 1 1 1 1 0.680 X4 1 0.110667 0.005568 19.87  <.0001
X2 1 -0.016274 0.005101 -3.19 0.0057
6 S 0436 XX 1 0002625 0006820 038  0.7054
7 1 101 1 0.627 Xo2 1 0.001101 0.005101 0.22 0.8318
8 1 1 1 1 0.409 X3Xq 1 -0.004750 0.006820 -0.70 0.4961
9 4 1 1 1 0.453 X3Xo 1 0.000500 0.006820 0.07 0.9425
Xa2 1 0.003351 0.005101 0.66 0.5206
10 1 S 0253 XaX1 1 0.006000 0.006820 0.88  0.3920
1 -1 1 -1 1 0.392 X4Xo 1 -0.001750 0.006820 -0.26 0.8008
12 -1 1 1 -1 0.192 X4X3 1 0.001625 0.006820 0.24 0.8147
2
13 4 1 1 1 0.479 X4 1 0.001101 0.005101 0.22 0.8318
(ISR 0.431129
1 Lo td 0235 HHAR 0.027280
15 -1 -1 -1 1 0.375 R? 0.9800
16 -1 T R | 0.174 T45% 6.3275
%5 EFFRENAFES
17 2 0 0 0 0.523 . ] ) )
Table 5 Analysis of variance of regression equation
18 2 0 0 0 0.209 Regression DF SumofSquare  R? F{4 Prob>F
19 0 2 0 0 0.479 Linear 4 0574137 09636 192.87** <.0001
20 0 ) 0 0 0.392 Quadratic 4 0.008615 0.0145 2.89 0.056
2 0 0 5 0 0523 Crossproduct 6 0.001143 0.0019 0.26 0.9496
Total Model 14 0.583895 0.9800 56.04** <.0001
22 o 0 -2 0 0.366 Residual 16  0.011907
23 0 0 0 2 0.653 7E: F0.01(4,16)=4.77; F0.05(4,16)=3.01; F0.01(14,16)=3.45;
=R 6 EEEEEMLRGER
25 o 0 0 o0 0.453 < - R
Table 6 Results of markedness comparison for various factors
26 0 0 0 0 0444 Factor DF Sum of square Mean squares F Value Prob>F
27 0 0 0 0 0436 x1 5 0.258316 0.051663 69.42 <0.0001
28 0 0 0 0 0.453 X2 5 0.003235 0.000647 0.87  0.5228
X3 5 0.028201 0.005640 7.58  0.0008
29 0 0 0 0 0.436 x4 5 0.294633 0.058927 79.18 <0.0001
30 0 0 0 0 0.418
3 &g
31 0 0 0 0 0.436
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