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Microbial growth kinetics modd o specific spoilage or ganisms
and shdf life prediction for tilapia

XU Zhong, XIAO Linlin, YANG Xianrshi
( East China Sea Fisheries Research Ingtitute, Chinese Academy o Fishery Sdiences, Shanghai 200090, China)

Abgract: A series of experiments had been carried out to develop and validate the growth kinetics model of specific spoilage
organisms for predicting the microbial quality and remaining shelf life of cultured tilgpia stored aerobicaly in cold temperature. The
results from microbiologica behaviors anaysis, organdleptical quality and TVBN evaluation identified Pseudomonas spp. as specia
spoilage organisms of tilgpia stored at 0- 15 . At the end of shelf life, the average number of Pseudomonas spp. was 7.70£0. 11
logcfu- g * at temperatures 0,5,10 and 15 . The kinetics models of Pseudomonas spp. had been devel oped and the results showed
growth dynamics of this organism under O - 15 could be well described by a Gompertz type model. The temperature had no
significant effect on Nmax (maximum cell concentration) , the average vaue of Npax Was determined to be 8.85+ 0. 18 logyocfu- g~ !
under those four temperatures. The temperature dependence of Pseudomonas spp. kinetic parameters - U max (maximum specific growth
rate) and Lag (lag phase) were modeled using Belehradek model. The correation regression showed could fingly describe the
influence of temperature on growth. Validation of built kinetic models was preferred by comparing with experimental development of
Pseudomonas spp. grown on tilgpia at temperatures 3,8 . Bias and accuracy factors were used as comparison indices and
range from 0.97 to 1. 01 and from 1. 02 to 1. 04, respectively. The results derived from validation showed that the developed models
could finely predict the growth kinetic of Pseudomonas spp. a 0- 15 . Basic errors between predicted shelf life and real shef life
were 3.47% and - 7.91% a 3,8  respectively, it suggested microbia growth models built in our research were vauable for rapid
and realistic prediction of the microbia quality and remaining shelf life of cultured tilapia stored aerobically from 0 to 15
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:2004-06-29
948 (2001 - 478)
(1955-), , , , Tel: 021 - 65678984, Email :

xuzhong @mmail . cn



4 541
i ( Oreochromis nilaticus) |, ( )
, , ( 500 650 g) ,
( pH : :
) ( ) : :
, (Sanyo MIR 153, ),
2] 0510 15+0.1
TVBN 2
[3]
, 3 8 , +0.1
(specific spoilage organisms, SSO) 4! SSO 1.2
(5]
, 1.3
6
( Photobacteri um ,
phaosphoreum ) (6.7] (' Pseudomonas 3 ,0
spp.) & ( Shewandla 2 (4]
putref aciens) (2] 2 ,
, 20 min,
(TVBN)
, 1.4
, 10.0 g, 90 mL 0.1%
' , , 10
) , 0.1 mL,
, [13] 2
0 15 , 3
, (TvO) : (
).
) 25 48 h
, ( Pseudomonas spp. ) :
(CFC, Oxoid code CM 559, and
supplemented with SR 103, ) .25 48 h
1.5
1 10.00 g , 20
1.1 mL 20 mL 10 %

, 30 min ,



542 29
1.6 , N , N
Statistica (Release 4.5) N . n
(StsatSoft, Inc.) , 2.4
(x.,h),
2 ]
(No) (Ns)
2.1
05 10 15 38
, Gompertz (1]
Gompertz
N
logN (t) =logNg +|og—EEIax X
No
o ex[Mx(La 0 +1] W
p IOg(Nmax/ NO) g
t () N(t) t Newe No 51
. SSO ,
(Cfu' g 1) ,” max ( )
(h"") ,Lag '
SSO Ns) ,
() (Ns) N
2.2 °
i (
[16] ) SSO
Bel ehradek Belehradek
max = tﬂl X (T Tmnp) (2) [6]
r’ b_ag (T Tm|n|_ag) (3) 'SSO ’
[18] SSO
( ) Tmln
, b
( )
( )1
2.3
[19] 1
38 (25 48 h)
' Gompertz Gompertz , 0
! 10 ,
38 )
, 05
38 ’ 38 10 15 4 ,
' Ns 7.70 £0.11 logcfu- g~ *
[17] (1)
' ( +SD) , TVBN
+ . 1 +
Sty I ) 20.1+1.66 mg- (100g) " *( +SD, 1)
Slog(N_/N_ )| :
=10 n (5)



4 : 543

9 9
- 8 _ 8
) "e0
L7 P
by o 6
6 o
& w5
4 J 3 1 1 1 1 1 J
0 150 300 450 600 750 900 0 40 80 120 160 200 240
WESEETTE /h time EFRETTE) /h time
a:0C;b:10C

— BHEE pseudomonas; - EEE TVC

1 0 10
Fg.1 Development of Pseudomonas and TV C grown on tilgpia stored a 0 and 10

1 051015
( ) TVBN
Tab.1 Pseudomonas countsand TVBN values at the time d sorage beginning and or gandeptical
rejection (end points of shelf life) o tilapia sored aerobically at 0,5,10 and 15

() temperature (h) shelf life No(logiocfu- g~ %) Ns(logicfu- g~ %) TVBN[mg- 100g ']
490 4.54 7.58 19.7
229 3.42 7.63 20.1
10 124 3.28 7.77 22.3
15 61 3.84 7.82 18.3
average value = SD — 7.70+0.11 20.1+1.66
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Tab.2 Maximum specific growth rate, lag phase and maximum cell concentration of
Pseudomonas grown on tilapia sored aerobically at 0,5,10 and 15

() temperature M max(h™ ) Lag(h) Npex (I0g10cfu- g7 %) R
0.00788 84.5 9.08 0.967
0.0223 17.9 8.91 0.994
10 0. 0450 5.71 8.74 0. 996

15 0.0820 2.77 8.68 0.994
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Tab.3 Predicted and observed values d growth Kinetic parametersfor tilapia sored at 3,8
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