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Optimization of extraction conditions of pulsed light parameters for
enhanced sterilization of mould on pasteurized milk
by response surface methodology
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0il Science and Technology Institute of Bohai University, Jinzhou 121013, China)

Abstract: To study the sterilization effect of the pulsed light sterilization technology to the pasteurized milk,
pasteurized milk as the research object,with the sterilization rate of mould as a measure indicator.Four extraction
parameters including flash times, flash distance, flash energy and samples liquid thickness were optimized using
central composite design and response surface methodology based on single factor investigation for achieving
maximum the sterilization rate of mould. Using Box - benhnken central composite design and response surface
analysis theory, the optimum extraction condition for flash times of 20, flash distance of 12.8cm, flash energy of 300J
and samples liquid thickness of 2mm.Under these conditions, the sterilization rate of mould was 99.97%.By means
of electronic nose analysis and determination.Odor information of two milk sample were analyzied and judged by
linear discriminant analysis( LDA).Using the Alphasoft software, it was found that the shelf life of milk sample were
5d and 7d before and after pulsed light treatment.Plused light sterilization technology can extend the shelf life of
pasteurized milk effectively.
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Table 1  Factors and levels of response surface experiments
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Fig.1 Influence of flash times
on disinfection rate of mould
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Fig.2 Influence of flash distance

on disinfection rate of mould
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Fig4 Influence of liquid sample thickness
on disinfection rate of mould
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Table 2 Results of response surface experiments

LS A B C D YXKKEF%R)
1 -1 -1 0 0 95.78
2 1 -1 0 0 84.13
3 -1 1 0 0 82.77
4 1 1 0 0 95.66
5 0 0 -1 -1 91.21
6 0 0 1 -1 81.67
7 0 0 -1 1 82.55
8 0 0 1 1 96.27
9 -1 0 0 -1 82.54
10 1 0 0 -1 84.85
11 -1 0 0 1 92.99
12 1 0 0 1 80.36
13 0 -1 -1 0 93.28
14 0 1 -1 0 84.37
15 0 -1 1 0 87.64
16 0 1 1 0 94.98
17 -1 0 -1 0 89.08
18 1 0 -1 0 81.53
19 -1 0 1 0 83.06
20 1 0 1 0 90.79
21 0 -1 0 -1 83.11
22 0 1 0 -1 91.37
23 0 -1 0 1 97.83
24 0 1 0 1 93.65
25 0 0 0 0 99.28
26 0 0 0 0 99.89
27 0 0 0 0 99.99
28 0 0 0 0 99.89
29 0 0 0 0 99.95
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Table 3 Analysis results of regression and variance
TiH 7 A F 757 F & pia BFEE
A 6.60 1 6.60 1.72 0.0112 *
B 0.088 1 0.088 0.023 0.0667
C 12.79 1 12.79 3.33 0.0011 %
D 69.6 1 69.6 18.11 <0.0001 ok
A’ 399.93 1 399.93 104.03 0.0003 ok
AB 150.55 1 150.55 39.16 <0.0001 ok
AC 58.37 1 58.37 15.18 0.2216
AD 55.80 1 55.08 14.52 0.0019 * %
B’ 48.11 1 48.00 12.51 0.0033 *
BC 66.02 1 66.02 17.17 0.0810
BD 38.69 1 38.69 10.06 0.0168 *
c? 252.64 1 252.64 65.72 <0.0001 ok
CDh 135.26 1 135.26 35.19 <0.0001 e ok
D’ 233.09 1 233.09 60.64 <0.0001 ok
Ay 1243.01 14 88.79 23.10 <0.0001 ok
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Fig.5 Response surface of flash times and
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flash energy on the disinfection rate of mould
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Fig.6 Response surface of liquid sample thickness
and flash energy on the disinfection rate of mould
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Fig.10  Alphasoft analysis chart of
blank samples and control samples
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