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ABSTRACT-—To isolate the aflatoxin producing strains from agricultural products in Youngnam
districts, rice(59), meju(30), corn(32), barley(58), soil(33), peanut(30), soybean(45), and unhulled
barley(60) were collected from markets or homes. From 342 sample sources, 280 strains of
Aspergillus spp. were isolated. As a result of screening by TLC, 29 strains expressed fluores-
cent spot and four strains have a same Rf value of standard aflatoxins, and the percentage of
contamination from aflatoxin producing strains was 1.3%, and those strains were estimated

as Aspergillus flavus group by the examine of characteristics and morphology.
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Nowadays together with a fast advance of a
natural economy in our country, a movement to im-
prove food life was widespread, and as a result of
this situations, a safety in agricultural products has
taken an increasing interest to people in Korea.
But any data to suitably evaluate agricultural com-
modities about its safety have not been systematical-
ly investigated untill nowadays. As a part of those
work, hygienic studies on agriculcural products in
Youngnam districts were attempted. Among many
things Aflatoxin B1 was our first concern to study.

The aflatoxins were a family of potent mycotox-
ins produced by certain strains of the common
molds, Aspergillus flavus and Aspergillus
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parasiticus). Contamination of aflatoxin in food
and feeds presented an important toxicological
hazardz2?,

The naturally occurring major aflatoxins were
called aflatoxin B1, aflatoxin B2, aflatoxin G1, and
aflatoxin G2. Most toxigenic strains of Aspergillus
parasiticus produced all four major aflatoxins
while toxigenic strains of Aspergillus flavus pro-
duced only aflatoxin B1 aflatoxin B245. Aflatoxin
in groups exhibited strong blue fluorescence when
viewed under ultraviolet light®. It formed col-
orless crystals and showed molecular weight about
312 to 344, and ultraviolet absorption showed
312-344 and 362-366 nm?, respectively. Aflatox-
ins in the dry state were very stable to heat up to
the melting point. However, in the presence of
moisture and at elevated temperature there was
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Table 1. Location of sampling site and source of samples in Youngnam Districts

Location

Source Total
Rice 59
Meju 30
Corn 32
Barley 58
Soil 33
Peanut 30
Soybean 45
Unhulled barley 60

A7), *B(@8), *C(@®), *D(7), *E(7), *F(7), *G(7), *H(8)
A(4), B(4), C(4), D@B), EM4), F@4), G@4), H@)
A@4), B@), C@), D@E), EG), F@), G@), H4)
A@®), BT, CM), DM, EM, FT), G7), HE)
A(4), BM), C@), D@4), E@), F@4), G@4), HE)
A(5), B@3), C@), DE), E@), F@B), G@2), HE)
A6), B(5), C(6), D), E®), F(6), G6), H(®)
A@®), BT, C(7), DT, E(7), F(@B), G(\), HE)

*A: Sangju, *B: Porhang, *C: Chinju, *D: Kimhae *E: Milyang, *F: Ulsan, *G: Hamyang *H: Masan

a destruction of aflatoxin according to period of
time. Outbreaks of aflatoxins in human and animals
were closely related to consumption of food and
feeds contaminated with aflatoxin producing
strains8®. At this point, many articles were
published about aflatoxin contamination from all
over the world10-19, Meanwhile, in our country on-
ly few studyl618) on aflatoxin was reported in
agricultural products from some area, but really not
sufficient.

In this present paper, we isolated and screen-
ed aflatoxin producing strains from agricultural
products such as rice, meju, corn, barley, peanut,
soybean and soil in Youngnam districts.

MATERIALS AND METHODS

Sample source—A total of 342 samples were col-
lected during march to july, 1989 from each area
in Youngnam districts. Sample grains collected
were 8 kinds as can be seen at Table 1: rice(59),
corn(32), barley(58), peanut(30), soybean(45) me-
Jju(25), unhulled barley(6) and s0il(33). In sampling,
some cereal grains were mouldy or deteriorated
because our first purpose was in isolation of
aflatoxin-producing strains.

Media and reagent—For initial isolation from
cereal grains, rose-bengal agar medium was used.
Especially, rose-bengal, antibacterial agent, was
added 35 mg/l. Therefore it can be used for pure
isolation of Aspergillus spp. by preventing bacteria
growth. The composition could be seen at Table 2.

Table 2. The composition of rose bengal medium

Glucose 10g
Peptone 5g
KH,PO, 1g
MgS0,-7TH,0 0.5g
Rose bengal 35 mg
Agar 15g
Tetracycline 35 mg
Distilled water 11

Table 3. The composition of modified PDA medium

Potatoes 200g
Bacto-dextrose 20g
Bacto-agar 15g
Yeast-extract 50g
Distilled water 1!

The pH of the medium was adjusted to 5.2 with
25 percent ammonia and once the medium had
been autoclaved, rose-bengal and tetracyline were
added. To maintain Aspergillus spp. and isolate
PDA adding 0.5% yeast-extract (pH 5.3) were used.

The composition was as follows (Table 3) and
YES broth (yeast extract 2% and sucrose 18%) and
SLS broth were employed for the growth and
aflatoxin production. The composition of SLS
medium was described in Table 4.

Aflatoxin B1, aflatoxin B2, aflatoxin G1, and
aflatoxin G2 were purchased from Sigma Chemical
Co. (St. Louis, Mo, U.S.A), and all inorganic
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Table 4. The composition of modified SLS medium

Sucrose 85¢g
L-Asparagine 10g
(NH,),80, 2g
KH,PO, 2g
MgS0,-6H,0 Ig
CaCly-2H,0 75 mg
ZnSO, 10 mg
Na,B,0, 2mg
FeS80,-6H,0 2mg
MnCl,-4H,0 5 mg
Ammonium molybdate 2mg
Distilled water 11

*Initial pH of the medium was 4.5

chemicals and organic solvents used through the
study were reagent grade or better.

Pure isolation—1g of samples transferred into 10
m! of distilled water in a test tube and then mixed
by vortex mixer. They were cultivated on rose-
bengal agar medium by streak plate method with
glass rod and incubate the petri dish at 28°C for
3 days. Strains which were morphologically similar
to Aspergtllus spp. were maintained on potato dex-
trose agar (PDA) slants. Consequently, 280 strains
from 342 samples were isolated in order to
detect aflatoxin-producing strains.

Preparation of spore suspension——The mold was
grown on PDA medium for 2 weeks at room
temperature. Spores were harvested by adding
10 ml of 0.1% tween 80 to the PDA medium and
gently bruching the conidiophores with a strerile
inoculating loop. This procedure was repeated
twice and the harvested spore suspension was pool-
ed. The spore suspension was then filtered through
four layers of sterile cheesecloth and diluted with
sterile phosphate buffer to a concentration of ap-
proximately 107-108 conidia/ml. Spore number
was determined by microscopic technique.
Inoculation and incubation—Tip culture method
was used for the aflatoxin production of strains
isolated in YES or SLS broth. A chip of the pip-
petman tip was stuffed with glasswool. The tip was

Spot of cultured media on TLC plate

t

Place enough solvent in separating chamber
) to 1.4 cm

Stopper

Develop (chloroform/acetone= 971, v/v)

Determination under UV light (365 nm)

Fig. 1. Analytical method of aflatoxin by TLC

placed in a glass tube (9 mm in diameter, 110 mm
in length) and the top of the tip was covered with
cap. After the tube was autoclaved and dried, the
bottom of the tip was shielded with parafilm. Au-
toclaved medium (250 w() was poured into resultant
tip, and spores were; inoculated with a sterile
inoculating loop directly for the first screening, but
for the second screening, 5 ! of the spore suspen-
sion was inoculated. The culture was grown for 7
days at 28°C in a tip box. After incubation,
parafilm was removed from the tip, and the whole
set was centrifuged at 900 rpm for 20 sec. and the
filtrate was directly spotted on a silica gel plate for
TLC.

Fluorescence on TLC—Aflatoxin group were
determined by directly spotting of the filterates on
thin layer chromatogrphy (TLC}) plate. In detalil,
each filtered broth analyzed by the following me-
thods. Spot final filterates (5 ul) and standard
AFBI together on TLC plate and then developed
by using chloroform: Acetone (9:1) about 15 min
in TLC chamber and then observed under
longwave UV-Light (365 nm) for fluorescent bend
as a Rf values. Analytical procedure of aflatoxin
by TLC is summarized in Fig. 1.
Characteristics and morphology of screened
strains—Strains which had aflatoxin-producing
ability were inoculate on PDA medium for iden-
tification. By slide glass culture method in mi-
croscope, color, morphology, texture of colony,
conidial head, conidiophores, visicles, sterigmata,
and conidia were observed and then followed the
texonomic schemes of Raper et al.19
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Table 5. The distribution of the strains of Asp. fla-
vus cultivated on SLS and YES, and ex-
amination for aflatoxin-producing stranins by
UV-light and TLC

No. of

Source of No. of .NO' of No. of aflatoxin
isolated  fluorescent )

samples samples strains strains producing-

strains
Rice 59 80 8 -
Corn 32 14 3 -
Barley 58 28 1 -
Soybean 45 10 3 -
Meju 25 62 2 -
Peanut 30 17 6 2
Soil 33 16 - -
Unhulled 60 53 6 2
barley
Total 342 280 29 4

RESULTS AND DISCUSSION

Isolation of aflatoxin-producing strains—A total
of 342 samples collected during march to July, 1989
were surveyed for their contamination of aflatox-
in-producing strains. Thin-layer chromatography
has been the most widely used analytical method
for separating and identifying mycotoxins from
concentrated extracts. The technique of TLC in-
volves applying a concentrated sample on a base
live, separation by solvent migration, drying and
characterization of the resultant spots. As a result
of TLC, we separated four aflatoxin-producing
strains when compared Rf value and color of
fluorescent bends. As can be seen in Table 5,
among the 280 strains isolated, 29 strains showed
fluorescent bend and four strains were aflatoxin-
producing strains. The percentage of A. flavus
positive samples was 1.3% in screening by TLC.
It would be noted that the cereal grains in
Youngnam districts could be suspected to be ass-
ociated with field outbreaks of mycotoxicoses.
In detail, strain numbers of P-38, P-49, B-75,
B-79 had the some Rf value as those of stand-
ard aflatoxin group. B-79 produced AFGI1 and
AFG2, meanwhile, P-38, P-49, and B-75 produced

A BCD E

ol G

Fig. 2. TLC chromatograms of isolated strains.
A: Standard aflatoxin
B: P-38, C: C-27, D: B-79
E: P-49, F: R-270, G: B-75

Table 6. Morphology and physical property both B-
79 and P-49 screened strains in Yongnam

area

Observance

A*

B**

Colonies

Rate of growth
Texture
Front
Reverse
Conidial head
Color

Form

Size
Conidiophores
Length
Width

Color

Visicles
Shape

Size

Color
Sterigmata
Color

Length
Width
Conidia
Surface

Color

Size

Shape

Rapidly spreading
Velvety
Greenish blue

Clear orange yellow

Greenish gray blue
Compact columnar

250 4m

800-1,5004m
13-15 um

Colorless

Globose
15-40um
Gray

Grayish yellow
5-8um
3um

Smoth
Yellow
3-4pum
Semi-globose

Rapidly spreading
Velvety

Grayish blue
Yellow

Greenish gray
Column

60-320m

800-1,300um
7-16 um

Colorless

Globose
17-38 um
Gray

Gray
4-9um
2-Tum

Smoth
Gray
3-Tum
Globose

*: B-79, **: P-38, P-49, and B-75
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AFBI1 as could be seen at Fig. 2.

Moreover, it was possible to detect easily the
aflatoxins for a large number of strains by using
the tip culture method. A method for the screen-
ing of strains had been reported in which the tox-
in was produced in liquid medium, followed by
some purification procedures and final detection
by TLC. However, the tip culture method describ-
ed herein was much simpler than those culture and
the amount of organic solvent required in this
method was very small. Used tip containing
mycelia and parafilms should be detoxificated and
the tip culture method could also be applied to other
molds. Matilde et al.29 also screened aflatoxin-
producing strains from mixture feed and cereal
grain in Spain and suggested the glucose-yeast ex-

tract agar (GYA) medium was very suitable for
screening aflatoxin-producing strains.

Morphology and characterization—Morphology of
strains finally screened strain expressed in Table
6. When compared classification of Raper et al.19
the strains of B-79, P-39, P-49, and B-75 have the
same mode action of Aspergillus flavus group. We
estimated those strains as Aspergillus flavus
group. The present results indicated that aflatox-
igenic strains could be occurred in several districts
in Korea, and more study in this field were needed.
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