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Assessment of the Effectiveness of a Natural Antimicrobial
substance on Sa/monella enteritidis using
Response Surface Analysis
Jeong-Mi Hong, Hyo-June Jeong and Hong-Keun Lee
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(Manuscript received 7 July, 2002 accepted 13 November, 2002)

This study was performed to investigate the single and combined effect of concentrations of garlic juice
according to the pH and temperature on the growth of Salmonella enteritidis in brain heart infusion broth, and to
develope Response surface model for the effect of concentrations of garlic extract. The results of electric
conductibility of Salmonella enteritidis growing in the range of incubation temperature (25~427C), pH (5.5~9.0)
and concentration of garlic juice (0~0.8%) showed that a badge with high temperature had low D.T.value and
concentration of garlic extract were significantly correlated with D.T.value (p<0.01). Growth of Salmonella
enteritidis in the condition of 37°C and pH 7.0 presented the lowest D.T.value.
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Table 1. Variable transformation for experiment design

Variable Uncoded Coded

25 -1

Temp 30 -0412
37 0412

42 1

55 -1

7 -0.143

oit 8 0429
9 1

0 -1

02 -05

03 -0.25

Conc. of garlic extract 04 0
%) 05 025
06 05

0.7 0.75

08 1
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Fig. 1. Effect of the temperature and pH on the

D.T.value of Salmonella enteritidis.
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Fig. 3. Effect of the garlic extract concentration and
temperature on the D.T.value of Salmonella
enteritidis at pH 7.0.
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Fig. 2. Effect of the garlic extract concentration and
temperature on the D.T.value of Salmonella
enteritidis at pH 55.
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Fig. 4. Effect of the garlic extract concentration and
temperature on the D.T.value of Salmonella
enteritidis at pH 80.
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Fig. 5. Effect of the garlic extract concentration and

temperature on the D.T.value of Salmonella
enteritidis at pH 9.0.
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Fig. 6. Three-dimensional D.T.value of

plot of
Salmonella enteritidis at different temperature
and pH in brain heart infusion treated with 0
% garlic concentration.
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Table 2. Estimation of parameters of response sur-

face model
Variable Estimated ¢ o
parameter

intercept 8.0604 30.480 0.0000
T ~4.2583 ~28562 0.0000
pH -0.0584 ~0379 0.7052"
C 1729 9.468 0.0000
T 3.3029 12.166 0.0000
T-pH -1.8395 ~0.268 0.0000
pH? 08416 3377 0.0010
C'T -0.2195 ~0.921 0.3589"
C-pH -0.0777 -0315 0.7532"
o -0.1899 ~0.639 05243
r 0.9123

* . Not significant

D TValue®d 437 93 =T pH, =5
9 FEOEF AMdHrsz sla, Adgoezr d2
D Tvalue(Y)E #3842 o] Table 29 Zo|
Hhg RHEEA S A Y3le] AiE mdAoz ¥

FATHA 2).
D.T.value = 8.0604 - 4.2583T - 0.0584pH

+ 17294C - 18395TpH - 021957C -
00777TpHC + 330297° + 08416 pH -
0.1897C° (2 2)

<%, pH, DTwvalued #AE ztofstr] <fal
Fig. 6 2 73} #Zo] 334 ay=z=z ZAs 4} 3
Ad ahzg M vheFY FE 0 %A A

0. .value ()

Fig. 7. Three-dimensional

plot of
Salmonella enteritidis at different temperature
and pH in brain heart infusion treated with
0.8 % garlic concentration.
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Fig. 8. Contour plot of D.T.value of Salmonella enteri-
tidis at different temperature and concentra-
tions of garlic extract treated with pH 55.
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Fig. 10. Contour plot of D.T.value of Salmonella
enteritidis at different temperature and

concentrations of garlic extract treated with
pH 8.0.
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Table 3. Analysis of varnance for fitting experimental
data to response surface model

. Degrees of Sum of ~ .
Regression freedom squares R-square Prob > F
Linear 3 15456982 0.7278 (0.0000
Quadratic 3 24.2591 0.1197 0.0000
Cross 3 1383980 00652 0000
product
Total 9 1983553 09127 0.0000
regression
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Fig. 9. Contour plot of D.T.value of Salmonella enteri-
tidis at different temperature and concentra-
tions of garlic extract treated with pH 7.0.
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Fig. 11. Contour plot of D.T.value of Salmonella
enteritidis at different temperature and

concentrations of garlic extract treated with
pH 9.0.
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Table 4. Canonical analysis of response surface model

. Eigenvectors
Eigenvectors
T pH C
3610814 0.948349 -0.314802 -0.024183
0542847 0.3111% 0945412 -0.096713
-0.199034 0.053309 0.084240 0995019

Table 5. Estimated ridge of maximum response for
variable D.T.value

Estimated  Standard

responsethr)  Error T pH c
coded -097042 0176995 0.16492
15.9466 0.2711
uncoded 253TC 76 0.46%
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