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ABSTRACT

Certain Fungi including Aspergillus flavus produce low molecular secondary metabolite that is toxic
to human and animals, which have been termed mycotoxin, Given the proper humidity and tempera-
ture like summer in Korea, are capable of growing of those hazard fungi and elaborating mycotoxin on
almost any organic substrate such as traditional foodstuffs and their raw materials including rice, bar-
ley, corn, meju, doenjang and gochujang etc.

Until now, some people have examined to isolate various fungi such as Aspergillus sp., Penicillinm sp.
and Fusarium sp. from traditional foodstuffs and raw materials, and have screened various mycotoxin
producing strains. Some mycotoxin contamination such as aflatoxin, ochratoxin, deoxynivalenol{DON)
and zearalenone etc. also have been confirmed from similar above samples. But these data are differ-
ent each other and inconsistent in experimental conditions and methods. Especially, almost
experiments have been finished for one time. So more consistent experimental method and data are
necessary to evaluate objectiely the safety of traditional foodstuffs subjected to the mycotoxin.

For this purpose, we have to apply a new advanced technology to develop more simple and rapid
methods for determination of mycotoxin and also have to concentrate our efforts on activation of re-
search and accumulation of technology with sustaining investment of financial support and enlarge-
ment of research installation. With those harmonious efforts, it should be possible to examine continu-
ously and systematically the mycotoxin contamination in our traditional foodstuffs and to assure the
safety of them. Then we can maintain and develop the better traditional foodstuffs suited to
internationalization.
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Table 1. Summary of naturally-occurring fungal toxins from various samples!?

Group Toxic manifestations Occurrence

Aflatoxins Hepatoxic, hepatocarcinogenic, teratogenic Corn, peanuts, cottonseed,
rice, treenuts, sorghum,

dairy products.

Citrinin Nephroxic Barley, wheat, oats
Cyclopiazonic acid Necrosis of G I tract, hepatotoxic Corn, peanuts, cheese
Ergot alkaloids Convulsions;vasconstriction, necrosis of extremities Rye, cereal grains
Ochratoxins Nephroxic, teratogenic, carcinogenic, immunotoxic Barley, corn, oats, rye
Patulin Stomach lesions Apple products
Penicillic acid Acute toxicity, carcinogenic Corn, beans
Sterigmatocyctin Hepatotoxic, Hepatocarcinogenic Wheat, barley, rice,

green coffee bean
Trichothecenes Feed refusal, emesis, reduced weight gain, necrosis of Corn, wheat
G I tract, immunotoxicity, immunoglobulin A,

nephropathy
Zearalenone Hyperestrogenism, infertility, abortion, carcinogenic Corn, wheat, moldy hay
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Table 2. Comparisons of aflatoxin productivities of strains on rice medium by HPLC (unit : g /30g)
Aflatoxin
Strain No.
B, B G, G, Total
R-96 23.62 1.86 9.25 - 34.73
S-127 162.75 - 83.26 2.75 248.76
P-241 - - - - -
S-322 - - - - -
0-323 - 2.76 1.14 - -
F-325 4.26 - 2.04 - -
P-507 596.14 11.38 536.42 36.48 1163.42
F-510 - - - -
P-533 - - - - -
0-547 - - 2.01 0.83 -
R-602 - - - =
R-628 2.65 - - - -
R-642 - - - - -
R-716 834.61 62.27 608.46 101.11 1606.45
B-821 12.56 - 6.95 2.34 21.85

Table 3. Ochratoxin A producing fungal isolates from various Korean traditional soybean fermented food-

stuffs®
Foodstuffs Sample No. Number of fungal collected Number fungi producing OTA
Meju 10 83 16/ 83(19.27%)
Doenjang 10 71 13/ 71(18.30%)
Kangjang 10 68 10/ 68(14.70%)
Total 30 222 39 /222(17.5%)
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Table 4. The distribution of Fusarium spp. separated from 10kinds of samples and vomitoxin-producing

strains screened by TLC and HPLC®

Source of
No. of samples

No. of isolants

No. of vomitoxin producing-strains

isolated strains TLC HPLC
Rice 23 15 1 1
Meju 22 11 4 1
Corn 19 9 1 1
Barley 21 6 1 —
Soil 25 21 4 1
Peanut 27 18 4 1
Fruits 25 13 4 2
Soybean 28 20 3 1
Unhulled barley 15 5 2 1
Unhulled rice 10 11 1 1
Total 215 129 25 10

Table 5. Detection of aflatoxins in Korean fermen-
ted soy foods by HPLC®

Location(city) Meju Doenjang
Seoul 0/20 0/40
Chuncheon 0/1 0/9
Daejeon - 0/8
Jeonju - 0/8
Kwangju - 0/10
Jeju - 0/10
Daegu 0/16 6/20
Pusan 4/17 5/20

Total (% Frequency) 4/54 (7.4%) 8/125 (8.8%)

A} 1ol o] "3} 2] Fel A B, 66ppb, B, 13ppb,

G, 3%, G, 5ppbEA F7 84ppbA Tl ol¢} 2
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ARG K24 AIRE 7171848 23 Table 6
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Table 6. Natural occurrence of trichothecenes and ZEA in corn from Kangwon povince®

Mycotoxin? No(%) of positive Mean(range) level(ng /g) in positive
DON 30(65.2) 310(29~2752)
3-ADON 0( 0.0) NDP
15-ADON 12(26.1) 297(22~1726)
3,15-ADON 0( 0.0) ND
NIV 16(34.8) 77( 6~ 366)
4-ANIV 5(10.9) 55(23~ 139)
4,15-DANIV 7(15.2) 29(17~ 51)
ZEA 8(17.4) 151( 4~ 388)

2 The trichothecenes were quantified by GC-MS with selected ion monitoring and ZEA was quantified by HPLC

with a fluorescence
b ND, not detected
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Table 7. Degration of aflatoxin B; in the presence of different concentration of ammonia during incubation at

30t
Incubation time Aflatoxin B, stability(%)
(hrs) NH3(%) 0 0.05 0.1 0.5
2 100.0+0.30 4.5+0.78 2.5+0.10 3.0£0.04
4 99.8+0.01 2.4+0.12 1.2+0.00 1.1£0.02
6 99.2+0.20 3.4+0.15 0.9+0.00 0.920.00
24 100.0%0.00 ND ND ND

Table 8. Comparison of aflatoxin production during incubation of used strains at 30°C for 14days*”’

(unit: xg /ml broth)

Strains Media Days 4 6 8 10 12 14
Vessels
Asp. flavus YES test tube 780  137.0 1850  196.0 1920 1750  163.0
SLS . 2.0 13L0 1310  136.0 1420 1180  102.0
Asp. niger YES . 4.8 6.3 6.3 3.9 2.6 2.7 2.1
+ Asp. flavus  SLS - 5.4 2.7 2.7 2.6 1.7 2.1 2.0
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Table 9. Basic steps in chemical analysis of various mycotoxin ~4)

Step Description

Purpose

Probe of automatic sampler
Grinding, mixing, subsampling

Sampling

Sample
preparation

Extraction Shaker or blender

Clean-up

Final separation

Detection and

quantitation

TLC, GLC, LC
Fluorescence on TLC plate
Fluorescence in solution
UV absorption in solution
Confirmation

Biological test, Mass spectrometry

Liquid-liquid partitioning Column chromatography

Represenative sample
Represenative sample

Seperate the toxin
Seperate the toxin
Seperate the toxin
Detection and measurement
of response

TLC separation and detection of derivative of mycotoxin. Indentification of

chemical compound
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