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Abstract

In order to evaluate the safety of greenhouse horticultures, a large number sample sources were collected, and
the fungi of Aspergillus sp. and Penicillium sp. were isolated from them. Indirect competitive ELISA method
and high performance liquid chromatography (HPLC) were applied to confirm the ochratoxin A producing
abilities of isolated strains. One hundred ninety two sample sources including soil, pepper, strawberry and
water mellon were collected for fungi isolation from western Gyeongnam, Andong and Gyeongbok. One
hundred forty two strains of Aspergillus sp. and one hundred fifty three strains of Penicillium sp. were
isolated respectively from them. The isolated fungi were tested for the production of ochratoxin A by ELISA.
After culture of them on the modified sucrose low salt medium at 28°C for 15 days, we found that five
strains of Penicillium sp. produced ochratoxin A at the levels of 0.082~2.128 pg/mL. Among them, #129-2
strain isolated from water melon , showed the highest level of ochratoxin A as 2.128 Hg/mL broth. However,
all of isolated Aspergillus sp. didn't produce ochratoxin A. When we compared the results of ELISA method

with HPLC method, ochratoxin A production of each isolated strains showed very similar levels.
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Table 1. Sample sources for the screening of ochratoxin A producing strains from greenhouse horticulture

A B C D E F G H I J K Total

Soil 11 17 8 7 3 6 1 51 107
Pepper 5 1 6
Strawberry 1 1 2 4
Watermelon 4 13 2 2 7 1 29
Tree 1 1 2
Chines cabbage 1 1
Pumpkin 1 2 1 1 5
Sweet potato 2 1 1 4
Lettuce 1 1 2
Yellow melon 1 1 2 2 2 8
Cucumber 1 4 1 1 7
Tomato 3 1 2 1 7
Com 1 1
Young radish 2 1 1 1 S
Melon 2 2
Eggplant 1 1
Total 35 34 18 18 5 7 8 4 51 8 4 192

A: Chin-ju, B: San-chung, C: Sa-chun, D: Nan-hae E: Ham-an, F: Eui-ryung, G: Ko-sung, H: Ham- yang, I: An-dong, J: Da-sa

K: Sung-ju
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Table 2. Occurrence of Aspergillus sp. and Penicillium
sp. from sample sources

Sample No. Aspergillus sp.  Penicillium sp.
Soil 107 89 62
Pepper 6 6 12
Strawberry 4 2 4
Watermelon 29 19 32
Tree 2 1 1
Chines cabbage 1 - 1
Pumpkin 5 4 3
Sweet potato 4 1 3
Lettuce 2 - 2
Yellow melon 8 4 10
Cucumber 7 3 3
Tomato 7 1 7
Cormn 1 1 -
Young radish 5 1 7
Melon 2 1 2
Eggplant 1 1 2
Sesame 1 1 1
Total 192 142 153
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Table 3. Cross-reactivity of ochratoxin A analogues by
indirect competitive ELISA

Analogues Cross-reactivity (%)
Ochratoxin A 100
Ochratoxin B 0
Ochratoxin C 24
4-Hydroxyochratoxin A 0
Aflatoxin B1 0
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Fig. 1. Standard curve for ochratoxin A by indirect
competitive ELISA.
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Table 4. Distribution of ochratoxin A producing strains
in the sample source

No. of isolates Ochratoxin A

No. of producing strains
sample Aspergilius  Penicillium Aspergilles  Penicillium
Sp. sp. sp. sp.
1 (0.1ug/mLo13})
192 142 153 - 3(0.1-1.0ug/ml)

1 (1.0ug/mLo]A})

Table 5. Comparison of ochratoxin A levels of isolated
strains between indirect competitive ELISA and HPLC
method

Ochratoxin A

Sample sources Strains (ug/mL medijum)
isolated

ELISA HPLC
Water melon 129-2 2.128 2.071
Soil 98-B-3 0.951 0.9301
Sesame 107-2 0.379 0.346
Soil 94.2 0.301 0.341
Soil 98-B-2 0.084 0.098

Cultured on modified sucrose low salt medium at 28°C for
15 days.
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