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Effects of two pressure-resistant bacteria on the shelfife of
water-boiled salted duck

FENG Yulin' Sun Yi' ZHAO Ying' XU Xinglian' LIU Dengyong” ZHOU Guanghong'’

(1. Key Laboratory of Meat Processing and Quality Control Ministry of Education Nanjing Agricultural University
Nanjing 210095 China; 2. Food Science Research Institute Bohai University Jinzhou 121013 China)

Abstract: Two pressure—resistant bacteria isolated from high pressure treated water-boiled salted duck were inoculated in the breast
of the duck. The effect of the two bacteria on the shelfife of the breast was analyzed. The results showed that the bacteria displayed
strong growth activity in water-boiled salted duck. Adopting Gompertz regression equation to describe the growth curve of
Staphylococcus warneri and Bacillus cereus we gained the grow kinetics model parameters. The maximum specific growth rate of
Staphylococcus warneri and Bacillus cereus were 0.257 5 h™ and 0.473 3 h™' the lag time were 5.1 h and 11.2 h the maximum
numbers of bacteria were 7. 18 lg( CFU+g™") and 6. 53 lg( CFU*g™") respectively. However when the total number of colonies was at
acceptable range( <4.9 lg( CFUg™")) there was no significant difference between control and treatment samples of pH value and
total volatile basic nitrogen( TVB-N) value. Bacillus cereus had a significant impact on the odor at 60 h( the total number of colonies
reached 6 lg( CFU*g™")) and samples treated with Bacillus cereus could be separated completely from the controls. In conclusion
the rapid growth of the pressure—resistant bacteria which caused the total number of colonies to exceed the hygienic standard would
shorten the shelf life of the samples. Therefore controlling the rapid growth of the pressure—vesistant bacteria is a key factor in
ensuring the shelf life of salted duck.
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Table 1 Microbial growth Kkinetics parameters of different bacteria

/h! /h Ng( CFU+g™") (R?)
Bacteria Maximum specific growth rate Lag phase Maximum bacteria counts Degree of fitting
S. warneri 0.257 5+0. 02 5.1+0. 67 7.18+0. 08 0.99
B. cereus 0.473 3+0.04 11.2+0.41 6.53+0.06 0.99
2 pH

Table 2 Effect of different bacteria on pH value in samples during storage period

/h  Storage time

Treatment 0 12 24 36 48 60
CK 6.27+0. 17 6.26+0.074 6.22+0.07% 6.23+0. 134 6.160.01** 6.10+0. 02"
SW 6.27+0. 17 6.27+0. 174 6.15+0.06*" 6.07+0.04 6.05+0.07* 6.05+0. 04"
BC 6.27+0. 17 6.25+0. 05 6.18+0. 07 6.1420. 03" 6.1120. 06" 6.130. 06
: 0.05 ; 0.05 .

Note: The same superscript letters in the same column indicate no significant difference at 0. 05 level and different small letters in the same row
indicate significant difference at 0. 05 level. The same as follows.
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Table 3 Effect of different bacteria on total volatile basic nitrogen( TVB-N) in samples during storage period mg+100g™!

/h  Storage time

Treatment 0 12 24 36 48 60
CK 9.33+0.584 9.33£0.58% 9.33£0. 524 11.00+2. 65 12.50+1.914 15.00+2. 654"
SW 9.33x0.584 9.00+0. 014 11.00+1. 734 11.75+1.714 13.50+1.0" 16.50+2. 08¢
BC 9.33+0. 584 9.67+2.52% 10.33+1. 534 12.00+1. 004 12.50+1.294% 13.67+1.53""
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Fig.3 Principal component analysis of e-nose response for different treatment during storage
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Fig.4 Linear discriminant analysis of e-nose response for different treatment during storage

2 25 C o
pH pH 10-12
pH
2 o pH
6 2 .
TVBN " TVBN
o 2 TVBN pH
TVBN o
TVBN 16.5 mg*100g™ 6 2
14
15-17



132 37
. 18
2 (<4.9 1g( CFU-g™")) N

1 I 2006 27(1):166-171

2 I 2011 34(5):122-128.
doi: 10. 7685 /j. issn. 1000-2030.2011. 05. 022

3 Simonin H Duranton F de Lamballerie M. New insights into the high—pressure processing of meat and meat products J . Comprehensive
Reviews in Food Science and Food Safety 2012 11( 3) : 285-306

4 Norton T Sun D W. Recent advances in the use of high pressure as an effective processing technique in the food industry J . Food and
Bioprocess Technology 2008 1( 1) :2-34

5  Patterson M F McKay A M Connolly M et al. Effect of high pressure on the microbiological quality of cooked chicken during storage at normal
and abuse refrigeration temperatures J . Food Microbiology 2010 27(2) : 266-273

6 J. 2013 34(4):250-254

7 Chen H Q. Temperature-assisted pressure inactivation of Listeria monocytogenes in Turkey breast meat J . International Journal of Food
Microbiology 2007 117:55-60

8 . GB 4789.2—2008 : S . : 2010

9  Zwietering M H Jongenburger I Rombouts F M et al. Modeling of the bacterial growth curve J . Applied and Environmental Microbiology
1990 56( 6) : 1875-1881

10 I 2010(7) : 17-21

11 30 C J. 2009 34(10) :117-121

12 I 2012 33(2):280-285

13 I 2013 34(1):205-209

14 De Jonghe V Coorevits A De Block J et al. Toxinogenic and spoilage potential of aerobic sporeformers isolated from raw milk J . International
Journal of Food Microbiology 2010 136:318-325

15 I . 2011(1):71-73

16 ] 2009 40(4):129-132

17 Hansen T Petersen M A. Sensory based quality control utilizing an electronic nose and GC-MS analyses to predict end-product quality from raw
materials J . Meat Science 2005 69:621-634

18 Macé S Joffraud J Cardinal M et al. Evaluation of the spoilage potential of bacteria isolated from spoiled raw salmon( Salmo salar) fillets stored

under modified atmosphere packaging J . International Journal of Food Microbiology 2013 160:227-238



