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Fig. 1. Photograph of Allium fistulosum L., Allium
cepa L. and Capsicum annuum washed only in tap
water (control) and steeped in 250 ppm, 500 ppm,
1,000 ppm of GFSE, respectively, freeze-dried and
stored for 30 days in the temperature range of 10~
15°C '
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Table 1. Inhibitory effect of grapefruit seed extract
on the germination of potatoes stored for two mon-
ths at 10~15°C

'‘GFSE Germination Inhibition
conc. (ppm) observed (%) rate (%)
0 88.9 0.0
500 22.2 75.0
1,000 14.8 83.3
2,000 3.7 95.8
3,000 0.0 100.0
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Fig. 2. Photographs of zucchini (A), cucumber (B), tomato (C) and mandarin orange (D} treated with grapefruit

seed extract.

Sotrage period: zucchini, 50 days; cucumber, 40 days; tomato, 30 days; mandarin orange, 55 days. Storage tem-

peratue: 10~15°C
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Table 2. Minimal inhibitory concentrations of grapef-
ruit seed extract against plant putrefactive microor-
ganisms

Bacteria & Molds MIC (ppm)
Lactobacillus plantarum 500
Erwinia carotovora 250
Xanthomonas campestris 50
Acetobacter rancens 100
Botrytis cinerea 250
Sclerotinia sclerotiorum 500
Penicillium italicum 500
Fusarium oxysporum 1,000
Rhizopus nigricans 2,000
Alternaria radicina 1,000

Fig. 3. Transmission electron micrographs of Escherchia coli contaminated on vegetables (A: Control) and
E coli treated with grapefruit seed extract {B, 50 ppm; C, 100 ppm). (magnification: X 25,000)
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Fig. 4. Transmission electron micrographs of Staphylococcus aureus contaminated on vegetables (A: Conrol)
and S. aureus treated with grapefruit seed extract (B: 100 ppm). (magnification: X17,000)

Fig. 5. Mycelial morphology of Fusarium sp. contaminated on fruits (A: Control) and Fusarium sp. treated

with 1,000 ppm of grapefruit seed extract (B).

Fig. 6. Transmission electron micrographs of coni-
diospore of Penicillium sp. contaminated on manda-
rin orange (A) and a conidiospore of Penicillium sp.
treated with 1,000 ppm of GFSE (B) (magnification:
X 35,000)
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Prevention from microbial post-harvest injury of fruits and vegetables by
using grapefruit seed extract, a natural antimicrobial agent

Sung-Hwan Cho, II-Won Seo* and Keun-Hoi Lee* (Department of Food Science and Tech-
nology, Gyeongsang National University, Chinju, 660-701, Korea, *ABCON CHEMIE Ltd,
Co., Seoul, 150-010, Korea, **Korea Ginseng and Tobacco Research Institute, Daejeon, 305-

345, Korea)

Abstract : In order to retain the freshness of fruits and vegetables and to reduce the
rate of disease damage, grafruit seed extract (GFSE), natural microorganism control
agent, was applied during the preservation process of fresh fruits and vegetables. GFSE
showed an effective inhibitory action against plant putrefactive bacteria and fungi which
were involved in the decay of fruits and vegetables. Minimal inhibitory concentrations
for GFSE against the microbes were in the range of 50 to 2,000 ppm. Direct observation
of microbial cells and spores using electron microscopy showed their function was destroyed
by the treatment of the dilute solutions of GFSE. Fresh Welsh onions, onions and red
peppers treated with GFSE and stored in polyethylene film (0.1 mm) retained better quality
in color and texture than the non-treated control. GFSE was efficient in controlling the
germination of potatoes. It was observed that GFSE would reduce disease damages and
have bactericidal and fungicidal properties during the storage of such fruits and vegetables
as zucchinis, cucumbers, tomatoes and mandarin oranges.



