s

( 510000)

Box—Benhnken o
=3:1
5.0% 3.5% 3.3% 90 d a 17.00 151 N

Fruit billets stock preservation process based
on lactic acid bacteria fermentation

LI Yuan HUANG Yue HUANG Wei’

(' South China Agricultural University Guangzhou 510000 China)

Abstract: Fruit billets preservation process on lactobacillus fermentation were studied on strains selecting by comparing the
length of logarithmic growth phase and the size of acid producing capacity of different lactic acid bacteria and strain ratio by
comparing fermentation effect on determination of pH value acidity a value hardness number of lactic acid bacterial mold and
yeast and optimization of fermentation process parameters by using Box— Benhnken experiment design and response surface
analysis. Result indicated that lactobacillus plantarum and lactobacillus casei were suitable for the fermentation. When the two
party to lactobacillus plantarum of lactobacillus casei =3:1 5.0% salt 3.5% inoculum size 3.3% glucose the color and
hardness of the fruit billets performed well with a value of 17.00 the hardness of 1.51 N after preservation at room temperature
of 90 d while finish fermentation.
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Table 1 Factors and levels code table
X, X, X,
(%) (%) (%)
-1 1.0 2.5 2.0
0 3.0 5.0 4.0
1 5.0 7.5 6.0
1.2.5
1.2.5.1 {GB/T
12456-2008 Y 10 mL
Cco, 50 mL 0.1N NaOH
1.252 a X—rite—SP60
Hunter Lab o a
1.2.5.3 3 mm
8 mm 1 mm/so
1.2.54 N
« GB4789-2010 ).
1.2.5.5 OD TU-1800
600 nm.
1.3
SPSS 19.0

Design—Expert 8.0.6

2
2.1
2.1.1 1
20~40 C
37 C. " .
1
Fig.1  Absorbance value in three kinds of lactic acid bacteria
fermented liquid under condition of different temperature
2.1.2
>

> >



4
2 Fig4 The growth curve of different lactic acid bacteria
Fig.2 Absorbance value in three kinds of lactic acid bacteria

fermented liquid under condition of different carbon source

2.1.3
o 3
2.5%
;7 0% 2.5%
2.5%
oD 5 pH
59 oD Fig.5 Changes of pH of lactic acid bacteria
0: 10% oD fermentation liquid with time
0; o
> > °
6
Fig.6 Changes of acidity of lactic acid
3 bacteria fermentation liquid with time
Fig.3 Absorbance value in three kinds of
lactic acid bacteria fermented liquid under pH
condition of different salt concentration °
(p <0.05) < 2.3
2.2
2.2.1
15-16
N N o 4 °
10 h N
18 h 22 h 7 8
. 3:1 o
> > ° °
2.2.2 5 6 9
> 3:1 a
o ° 8 a
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7

Fig.7 Effect of strain ratio on fermentation liquid pH

8

Fig.8 Effect of strain ratio on fermentation liquid acidity

17-18

9

Fig.9 Effect of strain ratio on a value of fruit billets

8

11

30 d

204

19

12

pH

a

30 d

1.0 x 10®* CFU/mL

°

10
Fig.10 Effect of strain ratio on hardness of fruit billets

11
Fig.11 Effect of lactic acid bacteria

number change of fermentation liquid

12
Fig.12  Effect of fungal yeast number

change of fermentation liquid

3:1 o
2.4
Design— Expert 8.0.6
¢ 2 a
3,
(p <0.0001)
(p =0.1822)
o a
o a =0.05
X Y, a

© Y, = 12.06 + 141X, - 031X, + 1.74X,
0.19X,X, -0.2X,%,
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a

Table 3  Regression analysis of regression equation on a value

F p>F
33322 9.00 37.02 50.75 <0.0001 ok
X, 8.86 1.00 8.86 12.15 0.0102 *
X, 54.60 1.00 54.60 74.84 <0.0001 *k
X, 6.73 1.00 6.73 9.23 0.0189 *
X X, 3.44 1.00 3.44 7.22 0.0312 *
X, X, 0.25 1 0.25 0.52 0.4925
X, X, 7.225E-003 1 7.225E-003 0.015 0.9005
X’ 0.066 1 0.066 0.14 0.7213
X,’ 0.029 1 0.029 0.060 0.8134
X, 2.76 1.00 2.76 5.79 0.0470 *
3.34 7.00 0.48
2.23 3.00 0.74 2.68 0.1822
1.11 4.00 0.28
4751 16.00
D 0.05 *% 0.01 ;6 .
2
Table 2 Optimization test scheme of
response surface method
X, X, X5 Ya Yo!
(N)
1 1.0 25 4.0 16.02 1.53
2 50 25 4.0 20.32 1.35
3 1.0 75 4.0 14.67 1.69
4 50 75 4.0 15.26 1.55
5 1.0 50 20 14.79 1.58 13 a
6 5.0 5.0 2.0 16.13 1.56 Fig.13  Interaction of salt content
7 1.0 5.0 6.0 14.72 1.43 and glucose content on a value
8 50 50 6.0 17.06 1.39 X Y,
9 30 25 20 16.64 1.45 1Y, =1.50 +0.038X,-0.041X,
10 30 75 2.0 12.76 1.75
11 30 25 6.0 18.92 1.38 R
12 30 75 6.0 15.21 1.48 5.0%
13 3.0 5.0 4.0 16.07 1.56 3.5% 3.3% a
14 3.0 5.0 4.0 17.22 1.54 16.60 157 N,
15 3.0 5.0 4.0 16.41 1.61 90 d a 17.00 151 N
16 30 50 4.0 16.23 1.46 o
17 30 50 4.0 17.12 1.63 3
37 C
Design— Expert 8.0.6
(2
4,
(p =0.0241)
(p =0.6224) °
° pH
a
o a =0.05
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Table 4 Regression analysis of regression equation on hardness

F p>F
0.17 9.00 0.02 4.89 0.0241 *
X, 0.02 1.00 0.02 4.77 0.0653
X, 0.07 1.00 0.07 19.07 0.0033 k%
X, 0.05 1.00 0.05 14.38 0.0068 *%
X, X, 4.000E-004 | 4.000E-004 011 07546
X, X, 1.000E-004 1 1.000E-004 0.026 0.8755
X, X, 1.000E-002 1 1.000E-002 2.64 0.1481
X,? 3.184E-003 1 3.184E-003 0.84 0.3896
X, 2.632E-005 1 2.632E-005 6.951E-003 0.9359
X32 7.605E-003 1 7.605E-003 2.01 0.1993
0.03 7.00 0.00
0.01 3.00 0.00 0.65 0.6224
0.02 4.00 0.00
0.19 16.00
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