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Effects of fermentation with mixed starter cultures on changes of
biogenic amines and microorganisms in grass carp muscles
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Abstract; [Objective) Characteristics,such as pH value, microorganisms and biogenic amines, of fer-
mented grass carp muscles were investigated during fermentation with mixed starter cultures,in order to
provide a reference for the processing and control of hygienic quality of fermented grass carp. [ Method]
The grass carp minces of 3 cm width were salted with 30 g/kg salt for 6 h at room temperature,and then
inoculated with mixed starter cultures and fermented for 12 h at 30 ‘C. Microorganisms of samples were de-
tected,and biogenic amines in the samples were monitored by high performance liquid chromatographic
method (HPLC). [Result] Results showed that the content of histamine, tyramidine, putrescine, spermi-
dine and spermine of fish muscles after the fermentation was respectively (0. 2940. 10), (1. 31£0. 10),
(16.5340.20),(3.86%0.15) and (5.1840. 2) mg/kg lower than (1.314£0.10),(1.9640.10),(21.62%
0.30),(10.9340. 20) and (12.69=+0. 25) mg/kg of the control. pH value of fermented fish muscles de-
creased from initial pH value of 6. 4 to 5. 2. In finish fermented fish muscles, maximum probable number of
coliform group (MPN) was lower than 300 CFU/kg,and no spore was detected. [Conclusion) Content of
histamine, tyramidine, putrescine, spermidine and spermine and the growth of Enterobacteria can be sup-
pressed,and hygienic quality of fermented fish products can be controlled by fermentation inoculated with

mixed starter cultures for 12 h at 30 C.
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Table 1 Elution condition of the HPLC column %
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Table 2 Effects of fermentation on characteristics of grass carp muscles
. REE/(CFU - g ) AT R R
N p Total number of microbial colonies B /(CFU : kg™ BT ERIEL/
= End maximum (CFU-+g 1)
Sample N probable .
¥ B Y
Iﬁ. i{ul i:le Iﬂ#ul i%Td number of Spore number
nitia n nitia n coliform group
KA (B2 D
Fermented grass 6.4+0.0 a 5.240.0a 4.0X10541.2X10%a 5.0X107£6.0xX10°%a <2300 J& No
carp muscles
i} AR 4] I
A B CRAFHED 6.44+0.0a 6.24+0.1b 2.2X10*4+1.6X10°b 1.6X1074+7.0X105b =600 28

Control

Bk A 3 AT RE R E, WS8R ARNE PR R BEZ 2R, K4,

Note:Data in the table are “mean® SD” from triplicates. Values with different superscript letters in the same column are significantly dif-

ferent at 0. 05 levels. The same at table 4.
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Fig.1 Chromatogram of the mixture of five biogenic amines standards and fresh grass carp extracts
1. Putrescine; 2. Histamine; 3. Internal standard;4. Tyramidine;5. Spermidine; 6. Spermine
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Table 3 Linear regression equations and correlation coefficients of biogenic amines concentration and peak area
A=Yl EUENE AHE R L R BR / (mg « kg™ 1)
Biogenic amine Regression curve Correlation coefficient Detectability
J& ¢ Putrescine y=0.119 8 x+0.003 2 0.999 8 0.8
#H ¢ Histamine y=0.016 9 x—0.006 3 0.999 9 1.2
i % Tyramine y=0.029 2 +0.015 6 1 1.0
VK W Spermidine y=0.151 3 +0.003 9 0.991 8 0.8
¥ M Spermine vy=0.163 6 x+0.001 8 0.992 3 1.0
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Table 4 Changes of biogenic amines in grass carp muscles during fermentation
with/without mixture cultures mg/kg
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Group Treatment Putrescine Histamine Tyramine Spermidine Spermine
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i 6 h
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— e 1
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