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Fig.1 Schematic diagram of measuring device on total aerobic bacterial count
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Fig.2 Fitted growth curves of total bacteria in fresh pork at
different temperatures
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Table 1 Kinetic parameters of total acrobic bacterial count in
fresh pork at different temperatures
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WG VIS ROk R
Storage  Initial  Maximum lj—t‘ﬁg“ TEHFIN ) Deﬁﬁiiﬁfm
temperature aerobic/ aerobic/ aximum Lag time/h . 2
C 1e(CFU- .1) 1(CFU- .1) specific coefficient R
g & & & growth rate/h”
4 3.8493 8.6946 0.0182 155.4179 0.9954
15 3.9104 8.6364 0.0940 13.1395 0.9990
25 3.7726 8.6190 0.2434 4.5166 0.9993
30 3.9674 8.7387 0.3887 3.2191 0.9964
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Jtw =0.0172-(T+2.9070) R*=0.9852,  (9)

J1/Lag =0.0199-(T —1.9296) R* =0.9986 . (10)
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Table 2 Predicted and observed remaining shelf life of fresh pork at 10 °C and 22 C

5 3 RISy . N " P42 TR , N
e s Ik RIEEI et pseew JIRIOON i
Storage Name Value of Total acrobic Storage time/h  Total shelf life/h Remaining shelf Accuracy factor Bias factor
temperature/C voltage/V count/(CFU-g™) g life/h y
ToAE 0.066 161 599 52.42 88.55 36.13
10 1.04 0.96
S 1.63x10° 53.61 91.26 37.67
TR 0.035 516 360 10.49 21.18 10.69
22 1.03 0.97
S 5.1x10° 10.63 21.60 10.97
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Design and experiment of electrochemical device for quickly predicting
remaining shelf life on fresh pork

Liu Fei, Li Wencai, Tian Hanyou, Zou Hao, Wang Hui, Li Jiapeng, Chen Wenhua, Qiao Xiaoling™
(1. China Meat Research Center, Beijing 100068, China; 2. Beijing Key Laboratory of Meat Processing Technology, Beijing 100068, China;
3. Beijing Academy of Food Sciences, Beijing 100068, China)

Abstract: Fresh pork is popular due to its nutrient and good taste, and also one of the most important meat consumed. As the
remaining shelf life is short, it is important for producers and retailers to evaluate the freshness and remaining shelf life of
fresh pork under the storage temperature. Rapid detection on bacteria of fresh pork is required urgently. The rapid and accurate
electrochemical detection are getting more and more concern. The purpose of this paper was to design and develop the device
for predicting the remaining shelf life of fresh pork, which was combined with the prediction model of microbial growth and
based on the electron transfer of microbial respiration and the principles of primary battery. And the signal acquisition and data
analysis software of the device was developed with LabVIEW programming language. The dynamic growth model of total
aerobic count was established and verified. The results indicated that the modified Gompertz model could well describe the
growth of total aerobic count in fresh pork, and the coefficient of determination was 0.9954.The regression of Belehradek
model finely described the effect of temperature on the maximum specific growth rate and the lag phase. The validation of the
built model was carried out by comparing the actual and predicted growth curves of total aerobic count in fresh pork at 10 and
22 ‘C, respectively. By calculating bias factor and accuracy factor, we found that the established model had high reliability and
could predict the growth of total aerobic count in fresh pork in the range of temperature from 4 to 30 'C effectively. The
electrode was constructed from platinum anode and cathode, and a proton exchange membrane filter was used for retaining the
microbes and balancing the charge. The procedure of electrochemical signal from total aerobic count in fresh pork included 3
parts. Electron generated from oxidation of substrate was transmitted to the extracellular space by cytochrome C on cell
membrane, then the electrochemical signal was amplified by electron shuttles from the exogenous, and finally it was delivered
to Pt electrode. Samples containing microbes were attached to the surface of a platinum anode. The electrode was immersed in
phosphate buffer solution (50 mmol/L, pH value of 7.0) containing a redox dye (2,4-dichlorophenolindophenol), and the
voltage generated was measured. The software combined with the established growth model of total aerobic count was
developed by LabVIEW for predicting the remaining shelf life of fresh pork. The response time of the electrochemical device
was 20 min, and the voltage generated was proportional to total aerobic count above 10* CFU/g. The accuracy factor of
predicting the remaining shelf life of fresh pork was between 1.02 and 1.06. The accuracy factor at 10 and 22 C was 1.04 and
1.03, respectively. But the sensitivity and accuracy of the predicted remaining shelf life between 10*and 10° CFU/g needed
further improvement. As this study only focuses on one part of pork, to achieve an accurate prediction of any part of fresh pork
sample, the parameters of device and the prediction models should be adjusted with more varieties of fresh pork portion.
Keywords: models; storage; forecasting; fresh pork; remaining shelf life; total aerobic count; electrochemical; quickly
detecting
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