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Abstract

In order to evaluate the safety of greenhouse horticulture products in Korea, we carried out this work by
screening of Fusarium species, which produce deoxinivalenol (DON) from greenhouse horticulture in Western
Gyeongnam and Northern Gyeongbuk, Korea. For this study, high sensitive enzyme-linked immunosorbent
assay, ALP/NADP method, was applied to detection of DON by enzyme amplification system. From 192
samples of greenhouse horticulture soil and its products, 103 isolates of Fusarium species were obtained. The
isolates were cultured at 28C for 15 days and the cultured mediums were extracted by ethyl acetate. The
production of DON was verified by thin layer chromatography (TLC). As the results of TLC, § strains were
identified as DON producing strain. We screened potential producers of DON by ALP/NADP. The levels of
DON production were shown from 0.007 to 1.21 g/ml of YES medium. The maximum DON producing
strain No. 32-D-3 was isolated from soil in Namhae, Korea. In conclusion, the above results indicate that
DON producing fungi contaminated greenhouse horticulture products in Korea. Therefore, further studies are

required to accumulate more detailed data about the contamination of DON in various cereals.
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Table 1. Sample origin for the screening of DON producing strains from greenhouse horticulture environment in Western

Gyeongnam and Northern Gyeongbook

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 1 1 4
Lettuce 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 I 1 5
Melon 2 2
Eggplant 1 1
Sesame 1 1
Total 35 34 I8 18 5 7 8 4 51 8 4 192

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

Da-sa K: Sung-ju



Enzyme Amplification System Immunoassay*ll 218+ A4 fdof| AHE-2] Deoxynivalenol AJA-Zsho] 2] 7344 441

Al 7HA], o], WIE, e, Sub @] 3ul £
o] A MHYAARET 1 BoFE 19979 695E] 19989
849 Ale] 5afell A Table 13 Zo] F 1924 9] A
B2 YA 548t 40 Euslmial DON AJA
2] Mo ARgslg e,

Fusariums; F2E0|2| 2|

T2 F2le AF|(18X200 mmyl] FF4 10 mLe
A8 1gE Fsld AlPBE b2 Eg * &g
9 200 uLE rose bengal agar HhulRjo]] B3] =
gt ¥ 28°Col M 4U 7 wioksbelot. Hueiek &
Nelson“"3-2] W22 colony?] %oF, =7] 9 A7
5o WA Fusarium& 22 FAH = F55 4R
3te] PDA Hhuhx|oM H2|E wiEslgr 9o F
=& PDA ApauiAlel] HEAI F 4008 Rsl A
el Alg-31g)

=] i 3 DON MMT ZIMS 2I8H A2 T

T E2A% Fusarium® F%o12] DON A4F5o]
= A7) $Ete] Alg ] YESHA TmLY @i
T3 o5 F2j79 conidia 100pLy HE3 ¥
25°Cell A 1592t vkt BHg "Hela ACACH] &
3ted 5F ethyl acetate® FZ3lo] f7]8v) 3 |
mLE #8) 5353 F 200 ul ethyl acetateol] = -3l
3t DON AAHS #HA sl

nl ajy

TLCO| 2|5 DON AAdmt 2444

TLC ¥ell 28] DON 45| e #& Hels}
%ot DON®| TLC FA-2 wjeko) B wiz|E 121°C
oA 1582t Fds F FAZ A AN ethyl acetate
2 FE3d S-S I 5t uHNTS
71& FFA1Z ¥ ethyl acetate 200 uLoll &3] A) A
TLC 3l 7180 toluene : acetone : methanol =
5:3:2(viv) EFENE AHEEg o, WA 2
20% aluminum chloride anhydrous(20 g/60% ethanol
100 mL) €22 A7) 100-110°CoAH 108 A
= AZEA)Z) F UV(365 nm)shel A Basjgic),

HAZMON 2/8F DONSf £44

¥ AFelM A2tEl DON-3 hybridoma cell #jo}4}
U5 o848t dubd ELISAY-S- 787} o} o
£ RAE7] 913l enzyme amplification system
immunoassay' & AHE-3lHTE Ba|Fe] wjokez
Bl DON& ¥43l7] $5le DON-BSAE ¢39)
(coating buffer pH 9.0)*] ¢ microtiter plateel]

100 ng/well2 100 uL¥ F38led 4°CellA] 3153t upx|
ste] IR F AlHE gEgdoz 33 Ay
ot A9 w] SolH<l uk3-& wxsly] ¢ls PBSell
=< 0.5% skim milkE 7Fste] 354 4°Cel] whx|7H
F A4 g3-gdoz 335 HHsdct. AAE plae
of % DON Ex w32l ELISA sampled}
DON-AbE FA3ld(1: 300) 22t 50 ul® welel)
Y2 GA] 4Col A B2 wbeA T RS A7)
plaeE A28 eigonow 43 AHsLT 50002
2 38 22} A (ALP-labeled goat anti-mouse IgG)
£ 100 uLE EF31e] 1A1ZE B9 AlgolAM ubgA)7
F AHE 9892 o 53] MFela 7]l g
(NADP; 0.1nM NADP(NAD free) in 50mM
diethanolamine buffer (pH9.5) with | mM MgCl, and
NaN, 100 pLyE E58te] 1A 7H59E Algol A kg4
71 ¥ enzyme amplifer solution 100 uLS £-F=5}o]
Aol X 3087 UAHA)ZL F ELISA reader® 490 nm
X ¥F4=E F43LT Bio-Rad AlA] A3 o3
EgjeiE AMg-sld DON ¥ AAbsidnt.

- -

2| 2

A AU AAHE FollA Fusarium toxin 4350 e
TF 2949 F-E 2A817] 8l 2FE niRe A
F7AN 03} ok TaelA Als 19248 35
o Fe] Fele o503 Fgolue Ak 8] 98}
ol rose bengal agar?} PDA P x]e| 2] £ - ujok
g F 3ol E Felslg o Hehe Adsid o F
= Bl 2Rl8 Fusarium® 309 A=

—

:.-ﬁ’-i'. : 4
Fig. 1. Isolated Fusarium strain on potato dextrose agar
plate.
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Table 2. Occurrence of Fusarium spp. from sample origin

Sample No. of sample Fusarium spp.
Soil 107 53
Pepper
Strawberry
Watermelon
Tree
Chines cabbage
Pumpkin
Sweet potato
Lettuce
Yeliow melon
Cucumber
Tomato
Corn
Young radish
Melon
Eggplant
Sesame

Total 192 103
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Fig. 2. TLC chromatogram of culture extracts from
Fusarium isolates.

A :32-D-3, B :57-G-2, C :36-D-3, D :Standard DON, E :88-
E-5, F :32-D4
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Fig. 3. Standard curve of DON by enzyme amplification
system immunoassay.

Table 3. Concentration of DON from the culture media
by enzyme amplification system immunoassay

Sample source No. of isolate (ng /mlL)?nI: dium)

Soil 32-D-3 1.210.02
Soil 57-G-2 0.550.16
Soil 36-D-3 0.870.08
Soil 91-B-2 1.120.05
Soil 58-G-1 0.800.02
Soil 32-D-4 1.10.19
Soil 88-E-5 0.210.03

Pepper 113-H-3 0.0070.01
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