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Study on Microbial Growth Model and Shelf-Life of Shao—Mai
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Abstract: To address the issue of short shelf life due to microbial proliferation in the industrialized
production of a traditional food Shao-Mai, the pre-made and unsteamed Shao-Mai was treated with
electron beam irradiation at different doses. The growth patterns of microorganisms and changes in
peroxide values in irradiated Shao-Mai under different storage temperatures were studied. The results
showed that electron beam irradiation effectively reduced the microbial count in Shao-Mai and
prolonged the shelf life. However, higher doses of irradiation promoted lipid oxidation. Irradiation

doses of 6~8 kGy irradiation showed no promoting effect on lipid oxidation, and the irradiated
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Shao-Mai exhibited no significant difference in peroxide value compared to non-irradiated products
(P>0.05) after 3 days of storage at 30 ‘C. When refrigerated at 4 ‘C, Shao-Mai irradiated at dose of
6~8 kGy had a shelf life of up to 30 days, which was 20 days longer compared to non-irradiated

products. According to the changes of total bacterial count and moulds and yeasts under different

storage temperatures, the corresponding Gompertz microbial growth models were established

respectively. The correlation coefficients of the models were all greater than 0.95, effectively

describing the dynamic changes in microbial growth of irradiated Shao-Mai during storage and

predicting the microbial level over different storage times.

Keywords: electron beam irradiation, Shao-Mai, microorganisms, Gompertz model, peroxide value
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Table 1 Effect of irradiation doses on microorganism of Shao—Mai stored under 30 °C

7% BEU(CFUlg)

2 R AN B B 4=/ (CF U )

- 3RE e 8] /h
6 kGy 8 kGy

0 <10 <10 <10 <10

3 10 <10 <10 <10

6 1.10x10? 10 10 <10

9 90 10 50 10

12 4.75x10° 20 1.20x10* 40

15 1.26x10* 40 2.10x10? 70

21 5.60x10° 3.80x10° 7.30x107 1.20x10?
24 6.60x10° 1.60x10° 8.00x10? 1.60x10?
30 1.58x107 1.00x107 9.60x10* 2.10x10?
36 7.94x107 1.26x107 1.10x10° 2.80x10?
42 1.26x10% 2.00x107 2.69x10° 5.80x10*
48 2.30x10% 8.70x10’ 1.58x10* 6.30x10*
72 3.98x10° 2.00x10*
96 3.16x10° 1.58x10°
120 6.31x10° 2.00x10°
144 5.01x10° 7.94x10°
168 7.94x10° 1.58x10°

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 11 2023



AR, F BT RBEA R M AN ERBERAZ KRG q

R2 TEERAEBERIELI CEHTRENEE

Table 2 Effect of irradiation doses on microorganism of Shao—Mai stored under 4 °C
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N TEHY, 1
0

<10 <10 <10 <10
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23 1.70x10? 10 10 10
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30 6.60x105 1.70x10° 2.00x10° 1.20x10°
35 1.58x10° 2.50%10° 3.95x10° 1.60x10°
40 2.77x10° 4.40x10° 1.25x10* 2.00x10°
43 3.98x10° 3.15x10° 5.20x10° 3.40x10°
45 4.51x10° 4.75%10° 3.15x10* 7.94x10°
50 3.16x10° 4.95%10° 5.00x10* 1.58x10*

3 A [v) L 1 RO R X o BOR Y AL PR DI ) A AR 5 A KR SR TR A S G AR
KWHCR . B8R R 6.0 kGy F1 8.0 kGy fLF WP 4R IS 7™ it B4 R A 1 O 14
IR J AT 7 i R O B (< B0 ) R R A
x3 TEERNEESEEI CEHTEREERKER
Table 3 Effect of irradiation doses on pathogenic bacteria of Shao—Mai stored under 30 °C
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Fig. 2 Growth model of total moulds and yeasts count in
Shao—Mai under EB irradiation stored under 30 °C
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Fig. 3 Growth model of total bacterial count in Shao—Mai
under EB irradiation stored under 4 °C
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Fig. 4 Growth model of total moulds and yeasts count in

Shao—Mai under EB irradiation stored under 4 °C
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Table 4 Growth model of Shao—Mai under EB irradiation

Gomperz R

Y T
-

6 30 —0.543

vk 8 30 0.766
JEvAe 6 0.288

8 0.500

6 30 -0.557

R 8 30 —0.452
BE 6 0.166

8 -0.024

0.092 9.196 10.046 0.988
0.469 6.603 20.642 0.972
0.149 6.630 22.936 0.968
1.196 5.085 27.806 0.973
0.025 7.778 18.974 0.979
0.018 7.180 27.500 0.985
0.663 3.977 27.994 0.951
0.169 4.003 25.988 0.953
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