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I. INTRODUCTION 

 
Meat, rich in nutrients and water, is a perishable food commodity in refrigerated condition due to 
bacterial activity [1]. Pseudomonas (P.) fragi and P. lundensis had been reported as key spoilage 
bacteria in chilled meat [2]. However, the co-spoilage effect of these bacteria in meat had not been 
effectively evaluated. Hence, this study was to evaluate the co-spoilage potential of P. fragi and P. 
lundensis in pork, and to provide further guidance to the control of spoilage microorganisms in meat. 

 
II. MATERIALS AND METHODS 
 
The pork loins were cut into cubes and sterilized by Co60 irradiation. Samples then were divided into 
four groups: non-inoculated samples (Con), inoculated with P. fragi (F group), inoculated with P. 
lundensis (L group), inoculated with P. fragi and P. lundensis (F + L group) and then stored at 4 °C for 
12 d. The samples were collected for microbial analyses, TVB-N, myofibril fragmentation index (MFI) 
and SDS-PAGE. Data was analyzed using ANOVA, followed by Duncan’s multiple range tests, and 
the level of statistical significance was P < 0.05. 
 
III. RESULTS AND DISCUSSION 
 
In Table 1, results showed that, from 2 to 6 d, the counts of P. fragi and P. lundensis in the F + L group 
were significantly higher than those in the F and L group (P < 0.05), respectively. Moreover, in the F + 
L group, P. fragi showed a relatively low growth rate during storage, which was similar to the results 
in the F group, and its count reached a maximum value of 8.85 log CFU/g at the end of storage, while 
the count of P. lundensis reached 9.44 log CFU/g, which was similar with the results found by Qian et 
al. [3]. All in all, these results concluded that the co-culture of P. fragi and P. lundensis in chilled meat 
causes shortened lag phase and exacerbation of bacterial growth. 

Table 1. Pseudomonas counts in chilled pork during storage at 4°C for 12 d. 

Group Storage time (d)  

SE 

P-values 

0 2 4 6 8 10 12 Group  Time  Group*
Time log CFU/g 

Con <1  

 

 

<0.001 

 

 

 

<0.001 

 

 

 

<0.001 

F 3.84Fa 4.85Ed 5.66Dc 6.70Cc 7.50Bd 8.75Ab 8.86Ac 0.34 

L 3.83Fa 5.82Ebc 6.23Db 7.99Cb 8.94Bb 9.25Aa 9.32Ab 0.37 

F+L 3.79Fa 6.22Ea 6.84Da 8.62Ca 9.20Ba 9.38ABa 9.49Aa 0.38 

F 3.51Fb 5.65Ec 6.24Db 7.93Cb 8.50Bc 8.75Ab 8.85Ac 0.36 

L 3.54Fb 5.99Eb 6.74Da 8.52Ca 9.10Bab 9.33Aa 9.44Aab 0.39 

＜1 means detection limit =1 Lg (CFU/g) ; (a-c) indicate significant differences within the groups, whiles (A-F) indicate 
significant differences (P < 0.05) across the storage times, respectively. 



The TVB-N value increased substantially from 6 d, with the F + L group significantly higher (P < 0.05) 
than the monoculture group, reaching 51.15 mg/100g on 12 d (Fig.1A). Furthermore, results of Fig. 
1B showed that, compared to the control group, the band intensity of the myosin heavy chain (MHC) 
and the actin were reduced in the inoculation group, rapid degradation was detected in the F + L 
group at 12d. In addition, MFI in all groups showed a time-dependent increase throughout storage 
(Fig.1C). The above results indicated that the two Pseudomonas species had a synergistic effect on 
protein degradation for pork. Similarly, it was reported that the higher protein degradation for shrimp 
was observed in a co-culture group compared to the single culture group [3-4].  

 

Figure 1. Effect on the protein of alone or co-culture of P. fragi and P. lundensis in chilled pork during 
storage. (A) TVB-N in pork during storage at 4 °C; (B) SDS-PAGE of myofibrillar proteins; (C) MFI in pork 

during storage at 4 °C. (a-c) indicate significant differences within the groups, whiles (A-F) indicate 
significant differences (P < 0.05) across the storage times, respectively. 

 

IV. CONCLUSION 
 
This study showed that the F+ L group exhibited the stronger spoilage potential (bacterial growth, and 
protein degradation) in the pork matrix among the groups, which illustrates the co-spoilage effects of 
different Pseudomonas isolates, contributing to a deeper understanding of meat spoilage.  
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