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Abstract ; The purpose of this paper was to study the effects of temperature, pH and inoculation level on
the growth parameters of Aeromonas spp. in chilled pork under laboratory conditions. The curves genera-
ted within different conditions were fitted by Gompertz function as primary model. Then two parameters
(growth rate and lag-time) of the growth curves were modeled using a quadratic polynomial equation of
response surface model (RSM) as secondary model. Additional experimental conditions within the re-
search domain were randomly selected for model validation, and mathematical testing were also applied
for the developed models, including the mean square error (MSE) , accuracy factor ( AF) and bias factor
(BF). The results indicated that modified Gompertz function could be used to model Aeromonas spp.
growth under different experimental condtions (R* >0.96). Moreover, the temperature, pH and inocula-
tion level on the growth of Aeromonas spp. were significant (P <0.05), and RSM with lower MSE and
acceptable AF and BF values provided a useful and accurate method of predicting the growth parameters

of Aeromonas spp.
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Tab.1 Factors and levels from central composite design

1.1

K 0/°C pH  WIRERE(N,)
-1.7 16.7 5.6 2.3
-1.0 20.0 6.0 3.0

0 25.0 6.5 4.0
+1.0 30.0 7.0 5.0
+1.7 33.4 7.3 5.7
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M E T 0 ~4 C UKAoL £ .
1.3 EMEEREEK
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GBI P ZR 0 pH FI N, X7 518 Y rh U R Y
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Tab.2 Growth parameters of Aeromonas spp. obtained from Gompertz model under different experimental conditions

ERZH

U/h™' LPD/h

LhEE 6/°C pH N, " - c M 7 v 7 v R
1 20.0 6.0 3.0 2.992 0.123 4.875 13.330 0.221 0.228 5.200 5.697 0.982
2 30.0 6.0 3.0 3.030 0.223 4.405 8.433 0.361 0.350 3.585 2.858 0.984
3 20.0 7.0 3.0 3.035 0.186 4.403 9. 600 0.301 0.282 4.214 3.597 0.992
4 30.0 7.0 3.0 2.858 0.203 4.664 6.283 0. 346 0.427 1.354 1.804 0.984
5 20.0 6.0 5.0 4.970 0.210 2.584 10.273 0.200 0.192 5.518 5.697 0.983
6 30.0 6.0 5.0 4.943 0.313 2.328 6.350 0.267 0.295 3.152 2.858 0.985
7 20.0 7.0 5.0 4.903 0.226 2.574 6.986 0.214 0.237 2.691 3.597 0.993
8 30.0 7.0 5.0 4.845 0.266 2.733 5.173 0.364 0.361 2.553 1.804 0.989
9 16.7 6.5 4.0 3.974 0. 140 3.640 13.501 0.186 0.212 6.340 5.697 0.965
10 33.4 6.5 4.0 3.863 0.320 3.771 5.023 0.444 0.436 1.890 1.804  0.995
11 25.0 5.6 4.0 3.895 0.229 3.536 7.079 0.217 0.217 4.044 4.711 0.993
12 25.0 7.3 4.0 3.934 0.263 3.499 7.029 0.340 0.307 3.227 2.181 0.968
13 25.0 6.5 2.3 2.279 0.207 5.476 9.010 0.419 0.353 4.187 3.222  0.987
14 25.0 6.5 6.0 5.956 0.534 1.546 5.512 0.304 0.259 3.638 3.222  0.972
15° 25.0 6.5 4.00 4.021 0.135 4.372 10. 542 0.298 0.304 3.132 3.222  0.965
16 25.0 6.5 4.00 4.119 0.257 3.294 7.792 0.310 0.304 3.899 3.222 0968
17 25.0 6.5 4.00 3.929 0.247 3.488 7.354 0.281 0.304 3.292 3.222  0.996
18 25.0 6.5 4.00 3.910 0.218 3.502 7.881 0.317 0.304 3.306 3.222  0.989
19 25.0 6.5 4.00 3.911 0.241 3.519 7.059 0.313 0.304 2.905 3.222  0.996
20" 25.0 6.5 4.00 3.884 0.231 3.555 6.833 0.301 0.304 2.495 3.222  0.995
1) " RFb S S5 B EAF(N) ABHKIN (cfu-g™") ] 89sT8E(1gN).
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Tab.3 Observed and predicted U and LPD of Aeromonas
spp. by RSM for validation under different com-

bined conditions

-
wE T N, V(‘U/h ; V“LPD/hVP
1 27.0 6.7 3.8 0.342 0.347 2.490 2.565
2 205 6.3 4.6 0.206 0.228 5.206 4.797
3250 5.8 4.8 0.232 0.220 5.030 4.446
4 30,0 6.1 43 0.334 0325 2.615 2.757
5 16.7 6.3 3.5 0.215 0.214 6.055 6.211
6 260 6.7 45 0.297 0.313 2.590 2.746
7 28.0 6.4 3.6 0.349 0.350 2.514 2.751
§ 202 52 5.3 0.147 0.114 8.034 8.121
9  30.6 6.8 45 0.368 0.383 1.838 1.918
10 27.0 7.1 43 0.374 0.33 2.321 2.134

1) 4B F(Ny) AE [N/ (cfu - g7") T8 at8 (Ig N).

A ER
ke 3ot 45 SR A 6 U B9 2L %) TN 41 5 08 0 41
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Fig. 1  Graphical comparisons between observed and predicted U
of Aeromonas spp. by RSM for validation
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Fig.2  Graphical comparisons between observed and predicted

LPD of Aeromonas spp. by RSM for validation

T 28R 560 404 19 RSM il J7 75 14 5k 2 [
Ak 55 A F 30 iE 00 41 & 9 RSM i 5 2 19 4k
Y RKG I AN 4 B . MSE f{EB /), 156 I 455 80 3¢
MR e 4. T @R 4 &/ U A1 LPD
1 MSE 4351128 2.0 x 10 * 1 64.0 x 10 ~*, i FH F 4
HEAIZR 34 0.1 x 10 7 H136. 0 x 10 | Z 755 T 1l
SLIAELAEARL , 4 5 R 228/ 0N , 26 W] B A 483 AU n] DUAR 4
Hiu UL B e Eh A

T2+ (BF) 2 s A AR — AR5 B2
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SEAT DB HE3Z 0 2R BF KT 115 a5 /N T
0.7, V1358 BH 12 A5 780 2% 2 T 1) 3 — 40 DRp 7 3 Al i
FH T Bt 2= M T Listeria monocytogenes H= K AT I Y
L 2 4 AT ARG S TR EGR A
() U F1 LPD [ BF {E43514 0. 980 7 F10.991 7, Jf]
FHGUE A 4351 4y 0. 989 8 i1 0. 988 5, i3t HH 7 37 [k A
RUR] DB b R IR E W A AR RAR L. 2 AF =1 /)
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Tab.4 Internal and external mathematical validation by

RSM for model validation

BTy A MSE/10 ~* BF AF
U 2.0 0.980 7 1.019 5
LPD 64.0 0.991 7 1.012 0
U 0.1 0.989 8 1.010 3
LPD* 36.0 0.988 5 1.011 6

1) U= LPD 3 AR TEEAS R KA Kk FfoiR
W, U A= LPD” 53 A0 TIE X046 e Kb & K ik
B FfaiR 2.
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RARVEE ST (Y PR R AR 2, ¥ H06 TR v 1) /< B L A A
HARTER—HE, SRR (SR A . A ST
WY, FR ST 0 B 85 A0 P Ak ) A K B 2 o 4 L A A
PRI 8 R A K IT P AR e ) 7 A S
T30 Ve ERE A AT A 8 A Rl AR W 2 R R
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