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Abstract

Minimum inhibition concentration(MIC), growth inhibition activity, and colony forming inhibitory activity of

grapefruit seed extract against Bacillus cereus, Bacillus subtilis, Listeria monocytogenes, Escherichia coli,

Salmonella enteritidis and Serratia marcescens were tested. MIC of grapefruit seed extract against Bacillus cereus,

Bacillus subtilis, Listeria monocytogenes, Escherichia coli, Salmonella enteritidis and Serratia marcescens was
12.5, 12.5, 12.5, 50, 50, 100ppm, respectively. Growth inhibition concentration of grapefruit seed extract against .

Bacillus cereus, Bacillus subtilis, Listeria monocytogenes, Escherichia coli, Salmonella enteritidis and Serratia
marcescens was below 1.0, 6.25, below 1.0, 6.25, 25, 25ppm, respectively. Colony forming inhibitory activity
of grapefruit seed extract against Bacillus cereus, Bacillus subtilis, Listeria monocytogenes, Escherichia coli,
Salmonella enteritidis and Serratia marcescens was 93.9, 94.0, 99.9, 4.4, 82.7, 86.4%, respectively. Colony
forming inhibitory activities of grapefruit seed extract against Gram positive bacteria were higher than that against

Gram negative bacteria.
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Table 1. Minimum inhibition concentration(MIC) of grapefruit seed extract against various microorganisms

Strains MIC(ppm) Strains MIC(ppmy)
Bacillus cereus 125 Escherichia coli 50
Bacillus subtilis 12.5 Salmonella enteritidis 50
Listeria monocytogenes 12.5 Serratia marcescens 100

Bacillus subtilis, Listeria monocytogenes®} 24 A8 &
TE 2% 125 ppmC. & v§ 2 FEAINE A
o] Ao, 2 2479 Escherichia coli, Sal-
monella enteritidis, Serratia marcescens®] 22~ A &
=+ 2t7} 50 ppm, SO ppm, 100 ppmo. & AtiEo g
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o tisted &2 gHAde ARt fAKE A JE
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2. ¥ XNsl g

2 o) 4Bl 240 UE AR E4 22 4%
A &3S 2AKSE AFZ Fig. 1904 Fig. 69 Vel
ok ik k49l Bacillus cereus= 1 ppm ©]3}2]
TRAAMFE ol Aol M| AREte 125
ppm o= AFo] L8l AAEHIU, Bacillus
subtilis'= 6.25 ppmol| A 9] Lo Haukr] Alz}s}
o] 12.5 ppm o] Foll A= AHo] &3] A=A o,
Listeria monocytogenes= 1 ppm 0|35}9] Fx o] A5
9] A&o] AeHty] AlZkste] 12.5 ppm o] el A=
Ao 2bd3s] AUt 1 STl Escherichia
coli= 6.25 ppmol| A 2] Afo] sty A|Z st
50 ppm o]ollME AKol &4HS] AA UL, Sal-
monella enteritidis'= 25 ppmol| A 2} AJ-L-0] A 3]t
7] A1+t 50 ppm o] /dNx & Ago] &3] A
¥|glem, Serratia marcescens= 25 ppmo| X 2] A
So] Aat7| A|2}sted 100 ppm o] Foll A= Aol
3] AA =Y
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Z m gL F2Y FA%d de 2s F4 2
Eo] A & 2R A= Table 294 294t} 1
o Il 224 A A B2 Bacillus cereus
= 93.9%, Bacillus subtilis<= 94.0%, Listeria monocyto-
genest= 99.9%F o, 13 AT E2Y A A
3l X8 Escherichia coliv 4.4%, Salmonella enter-
itidis= 82.7%, Serratia marcescens= 86.4%Fth &
U 84 A8 B9 Hk Ad $uo sz 1
g Fdetel disire & A3 2498 B9len, o
g 24T daixes ddiAor e As) 45
Bl
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Table 2. Colony forming inhibitory activity(CFIA) of grapefruit seed extract against various microorganisms

Strains CFIA(%) Strains CFIA(%)
Bacillus cereus 939 Escherichia coli 44
Bacillus subtilis 94.0 Salmonella enteritidis 82.7
Listeria monocytogenes 99.9 Serratia marcescens 86.4
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Fig. 1. Effect of Grapefruit seed extract on the
growth of Bacillus cerens in tryptic soy broth. @—@
: 0 ppm, O—0C : 0.78125 ppm, H—M : 1.5625
ppm, [(—1 : 3.125 ppm, —@ : 6.25 ppm, O—O
1125 ppm, A4 1 25 ppm, A—A 50 ppm, X—X
: 100 ppm.
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Fig. 3. Effect of Grapefruit seed extract on the
growth of Listeria monocytogenes in tryptic soy broth.
@@ :0ppm O—0O : 0.78125 ppm, M—M :
1.5625 ppm, [ J—{1 : 3.125 ppm, @¢—4 : 6.25 ppm,
O— 1125 ppm, A—A 25 ppm, A—A @ 50
ppm, *—x : 100 ppm.
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Fig. 5. Effect of Grapefruit seed extract on the
growth of Salmonella enteritidis in tryptic soy broth.
®—@® : 0 ppm, O—O : 0.78125 ppm, H—M :
1.5625 ppm, ({7 : 3.125 ppm, @—¢ : 625 ppm,
C— 1 12.5 ppm, A—a 1 25 ppm, A—A 2 50
ppm, x—x : 100 ppm.
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Fig. 2. Effect of Grapefruit seed extract on the growth
of Bacillus subtilis in tryptic soy broth. @—@ : 0 ppm,
O—0 : 0.78125 ppm, M—M : 1.5625 ppm, [1—{1:
3.125 ppre, @—@ : 6.25 ppm, O—C 2 125 ppm, A—
A ;25 ppm, &—A 1 50 ppm, x—x : 100 ppm.
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Fig. 4. Effect of Grapefruit seed extract on the growth
of Escherichia coli in tryptic soy broth. @—@ : 0 ppm,
O—0O : 0.78125 ppm, I—WR : 1.5625 ppm, [
: 3,125 ppm, @—@ . 625 ppm, O—O ¢ 125 ppm,
A—A 25 ppm, A—A 1 50 ppm, x—x 1 100 ppm.
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Fig. 6. Effect of Grapefruit seced extract on the
growth of Serratia marcescens in tryptic soy broth. @
—@ : 0 ppm, O—0OC : 0.78125 ppm, W—N :
1.5625 ppm, {11 : 3.125 ppm, @—¢ : 6.25 ppm,
O—< 0 125 ppm, A—aA - 25 ppm, A—A 1 50
ppm, x—x : 100 ppm.
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