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ABSTRACT—To prevent food-poisoning outbregks by Vibrio vulnificus the antimicrobial efficacy
of grapefruit seed extract (GFSE) was examined. Minimal inhibitory concentration (in vitro) for
the microorganism was found to be 50~100 ppm. Transmission electron micrographs of Vibrio
vulnificus showed the biocidal action of this natural antimicrobial agent would be related to specific
respiratory effect coupled with the destruction of permeable function of microbial cell membrane.
After Anguilla japonica GFSE-injected to the body was incubated in the seawater contaminated
by Vibrio vuinificus the fish meats were taken up, mixed with control diet and used as a diet
in the feeding experiment. In this experiment the effect of GFSE treated with fish muscle on
body weight, protein efficiency ratio, serum enzymes and serum blood components of broiler chicks
was investigated. 1t is proved from this study that there is neither Vibriosis nor toxicity associated
with GFSE itself and fish meats treated with it when it is injected to the fish body at a level
of 250 ppm or less.

Keywords[ ]Minimal inhibitory concentration, Vibrio vulnificus, Natural antimicrobial agent, Vibriosis,
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Fig. 1. Effect of incubation temperature on the growth
of Vibrio vulnificus in BHI broth with 3%

NaCl.
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Fig. 2. Effect of pH on the growth of Vibrio vulnificus
in BHI broth with 3% NaCl
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Table 1. Composition of control diet

Compoent Quantity
Wheat flour (30~40 mesh) 15.0g
Soybean flour (100 mesh) 25.0g
Dextrose 15.0g
DL-methionine 0.5¢g
Cow’s milk 25.0 m/
Vitamin mixture* 70 ml
Fish meat 20.0g

*A 7.0-m/ amount of vitamin mixture contained nico-
tinic acid (16.5 mg), nicotinamide (16.5 mg), pyrido-
xine-HCl (0.5 mg), riboflavine (2.5 mg) and sodium
glycerophosphate (0.15g).

Table 2. Effect of GFSE on the growth of Vibrio vul-
nificus in the BHI broth with 3% NaCl

Concentration of GFSE (ppm)

Test organisms
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Vibrio vulnificus 304
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Fig. 3. Cell count of Vibrio vulnificus contaminated on
fish meat not treated (control) and treated
with 100 ppm or 250 ppm of GFSE.

Table 3. Effect of dietary GFSE on body weight gain
of broiler chicks

Body weight gain (g)

GFSE
concentration Week
{ppm)
1 2 3 5
0(Conrol) 48 83 145 260
100 48 88 148 256
250 49 80 147 264
500 50 85 152 263
1,000 46 78 136 251

GFSE®] Vibrio vulnificusol)l W3 3145 g
F Austen, of #F i GFSES #HAA 85
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JehjEx Y2 A7) st oA 85
£ WAE sl Table 1914 Be uhel 7o), 4
AHel]7-2] o] R 20g8 & FTAbEA AriaiA] 4§
2799 ol AIEEE 3t 55T AFAIA,
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Table 4. Effect of dietary GFSE on protein efficiency
ratio of broiler chicks

Protein efficiency ratio

GFSE
concentration Week
(ppm)
1 2 3
0(Conrol) 0.72 1.02 1.27
100 0.74 111 1.35
250 0.84 1.24 144
500 0.68 1.10 140
1,000 0.76 1.20 1.37

Table 5. Effect of dietary GFSE on serum enzymes
of broiler chicks

Serum enzyme activity (units/liter)

GFSE
concentration y-Glutamyl Glutamic Alkaline
{ppm) transpeptidase oxaloacetic phosphatase

transaminase
0(Conrol) 129 415 13,140
100 148 452 13,500
250 155 424 12.940
500 143 441 13,250
1,000 134 418 12,870

AFE71E, el 48, AW Aagy ¢ ¥
AR 24E 24N EEAIRYE oAl
279 wx-FEde] GFSE A3k sj4kEe]
ot A& F A ZIs= Table 3~5 2 63} Zch
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7+ Aol Me]qultt 7 Me]7|ZbE R el T
A2 AR 1004 e) 2g AEL AER Fe
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25 &2 A72 s19c). &, Table 37} Table 40 4]
B viel o], AFEUbg 9 whlAol4age
Aejrd d ¥uk olle), GFSE Ay FrE=
Felgt AYgAE Holx] 2 glon o A}
& LSD ¥AAMel A=) Filel 0.3~1424], 95%
AHE FEdA, HAHE Ju3 dHdAe {9
Aole ApelE EolA el GFSEE =g st
ol A3 AYPFESY AFZ R ABol 8o ¥
28-& E3ER] S-S #$ald F ek obgd,

The Korean Journal of Food Hygiene Vol 7, No. 2, 3



104

S. H Cho | W. Seo, J. D. Choi S. S. Chun, T. K Na, S. K Chung and D. H. Kang

Table 6. Effect of dietary GFSE on serum blood components of broiler chicks

GFSE Glucose  Choleterol Creatinine Uric acid  Calcium Potassium  Sodium Phosphorus
(ppm) (mg%) (mg%) (mg%) (mg%) (mg%) (meq/l) (meq/l) (mg%)
0 143 115 0.31 49 13.2 22 244 12
100 148 130 0.30 6.1 11.8 29 30.6 1.3
250 157 124 0.42 43 125 29 227 19
500 139 128 0.35 54 137 2.1 215 1.2
1,000 144 120 0.33 5.0 134 16 17.8 1.2

Fig. 4. Transmission electron micrographs of Vibrio
vulnificus.
A: Control, B: Treated with GFSE) (magnifi-
cation: X17,000).
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Fig. 5. Transmission electron micrographs of Vibrio
vulnificus.
A: Control, B: Treated with GFSE) (magnifi-
cation: X42,500).
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