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(Eugenia Caryophyllata Thumb)
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Faculty of Life Resources Science, Kyungsan University, Kyungsan, Kyungbug, 712-240, Korea

Abstract

The inhibitory effect of clove (Fugenia caryophyllata Thumb) on the growth of Escherichia coli 0157:H7
was determined. Tryptic soy broth (TSB) containing 0~0.5% (w/v) of clove was inoculated with 10°~10" CFU/
ml of E. coli and incubated at 5 different temperature (35, 5, -20, 50 and 55°C). The growth of E. coli was
not inhibited at 0.1% clove and growth occured at 0.3% after a prolonged lag period while viable cells of E.
coli decreased at 0.5% clove during storage at 35°C. During 32 days of refrigerated storage at 5°C, survivors
of E. coli were decreased with the progress of time and increasing clove concentration. At the presence of 0.3
or 0.4% clove, bacterial cells were dead at the end of refrigerated storage. During frozen storage at -20°C, sur-
vivors of E. coli at the presence of 0~0.4% clove were decreased 2.9~4.07 log cycles for 4 days of early
period and then decreased 1.0~2.11log cycles through the frozen storage. There were small changes in po-
pulations of E. coli in TSB between different concentrations of clove during frozen storage. The D-values for
E. coli at 50°C were 105.26, 22.47, 13.76, 11.14 and 10.17 min at clove 0, 0.1, 0.2, 0.3, 0.4%, respectively.
The D-values for E. coli at 55°C were 10.75, 8.95, 7.40, 5.96 and 4.96 min at clove 0, 0.1, 0.2, 0.3, 0.4%,
respectively. Antibacterial activity of clove against E. coli was more effective at 50°C than at 55°C.
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Fig. 1. Effect of clove on the growth of Escherichia
coli 0157:H7 incubated at 35°C.
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Fig. 2. Effect of clove on the survival of Escherichia
coli 0157:H7 incubated at 5°C.
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Fig. 3. Effect of clove on the survival of Escherichia
coli O157:H7 incubated at -20°C.

garze)asts ] A 149 A 13(1998)



12 u}
£ 2.1 log cycle, 0.3%¢) 4= 1.0 log cycle, 0.4%¢°]|A]
£ 1.6 log cycle 7tAaslgdrh. BAX AN E. coli

0157'H7°ﬂ &} clove? st &A o] XA 27 G2
g ZAE Vel HE ARl T3 daEA
< 45}‘%4_ oregano?| #-$-oh= AhabE &= AR
'5°Cs} 20°Col E. coli® HAEXNAR o4 A
(Fig. 2, Fig. 3)ol4 o] #F= YAAA B} 524
AellA] 12 733 22U Al& Vel gl =] Conners}
Hall®% F2AA3 grar]ellA o] Algto] At A
24S Jehigick e B gk vl gle} o]9)ido] W
ZAel 735 AL WAE Hells E. colioll H3te
cloveol] &3t A& A F3HFig. 3= 0.1% H7L2A
o} 3 log cycleo] Ztidhe 8 SHFEAIS el
sich. o)eiet AThe gz Fekn Qe PEEA
FollA FAEY AHELE S48 uhs $AE ¥t o}
Yzt Al $A1% JAlske a3 23 e
o AZEAFe AA 2% - F AE o
Al

3. I20{M clovedi] ofst MEAX &1}

(1) 50°CollA] E. coli2] A&

E. coliZ 50°Col| 1 A3}de u clover} A7e] A}
Zol 723 I3 Fig. 49} 2l AR A ] QGG
= 1.8x10° CFU/mIZA] clove X9 o2 4 7+
control@} 0.1% cloveellA] 1A]7F SoF 43}
Z+z} 0.45, 2.7 log cycle Z+48}o clove2] A7}

4 sk 2 Aol vehgith. Clove

[
e

o) 7
o e} A

2

Log CFU/mI

30
Time(min)

50

60

Fig. 4. Effect of clove on the survival of Escherichia
coli O157:H7 incubated at 50°C.
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Fig. 5. Effect of clove on the survival of Escherichia
coli 0157:H7 incubated at 55°C.
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Table 1. D-value and regression values for E. coil in
tryptic soy broth containing clove incubated at 50 and
55°C

Regression parameters

Temp. Clove 5 ——D-Value*
C A r etermination (i
0 @B vy intercept  Slope coefficient () (min)
0 6.1148 -0.0095 0.8536**  105.26°
0.1 6.1025 -0.0445 0.9834** 2247
50 02 59315 -0.0727 0.9495%* 13.76°
03 58487 -0.0898 0.9693** 11.14°
04 55488 -0.0983 0.9598** 10.17°
0 5.0888 -0.0903 0.9077** 10.75°
0.1 51198 -0.1117 0.9208** 8.95°
55 02 48475 -0.1351 0.9172%* 7.40°
03 47522 -0.1677 0.9312** 5.96°
04 48750 -0.2498 0.9403** 4.00°

““For each temperature, values within column with the same
superscripts are not significantly different (p>0.05).
*+p<0.01

*D-values were derived from Fig. 4 and 5 by linear re-
gression method. Calculated mean value from two ex-
periments in which at least six dwell times were used for
linear regression analysis. Two replicates were enumerated
for each dwell time.
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