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and 1,000 ml water. AFPA medium2 >, a selec
t ive medium for A. fi,avus, was also used with 
some samples. The dishes were incubated at 
30°0 for 5 days and growing A. flames 
colonies were counted and isolated. 

A total of 138 isolates of A. fiavus were 
used for classification. 

3) Analysis of afiatoxins 
Of the isolates used for classification, 67 

were tested for aflatoxin productivity. 
Each isolate was cultured in YES solution 

medium consisting of 20 g yeast extract, 150 g 
sucrose and 1,000 ml water at 25°0 for 7 days. 
Ten ml of filtrates of the culture broth was 
extracted with 10.ml of chloroform and quanti
fied with TLC and HPLC. 

Results and discussion 

1) Populations of A. fiavus in field 
soils 

The result of examination on A. fi,avits 
populations in 1988 was presented in Table 
1. In this examination, the A. flavus popula
tions detected ranged 0- 3,970 cfu/g (average 
340). This result was quite similar to those 
previously obtained in the other areas3,5>. 
Although the A. fiavus populations in soils 
significantly vary with different fields, dis
tinctly higher levels of A. fiavus populations 
at some locations were recognized. However, 
no evidence of geographical difference in the 
A . /la1JUs populations was observed. 

2) Classification 
The isolates of A. fi<wus were classified into 
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Table 1. A. flavus populations in soil samples 
examined in 1988 

No. of 
A. flavus popu-

Region/Province lations/ g soil 
samples 

Average Range 

West 
Kantchanaburi 12 490 70- 1. 500 

Northeast 
Udonthani 5 130 0- 270 
Nongkhai 1 70 70 
Nakhon Phanom 8 340 100- 870 
Mukdahan 6 760 30- 2, 100 
Yasothon l 70 70 
Ubon Ratchathani 3 160 70- 300 
Buri Ram 2 180 130- 230 

East 
Prachinburi 3 540 130- 1, 270 
Chantaburi 4 l, 250 130-3,970 
Rayong 3 470 270- 670 
Chonburi 4 440 70- 1. 400 

South 
Nakhon Sitamarat 4 140 0- 270 
Trang l 650 650 
Satun l 20 20 
Songkla 3 90 so- 120 
Yala 2 140 130- 150 
Naratiwat 3 560 70- 1. 530 
Chumphon 3 70 20- 100 
Prachuap I<hirikhan 4 300 20- 800 

4 strains, A, B-1, B-2 and C, based mainly 
on the features of scleroti um and conidium 
(Table 2). The A strain was the typical 
strain of A. fiavits species. In the previous 
paper">, the A strain was separated into A-1 
and A-2 strains, based on the productivity of 
sclerotia, but the sclerotia production is often 
influenced by temperature, nutrition etc., so 
that we did not separate them in this paper. 

Table 2. Conidial and sclerot ial features of A. flavus isolates 

Conidium Sclerotium 
Strain 

formation Formation* Shape Size 

A Normal - or + Globose to subglobose 400- lOOOµm 
B- 1 Poor +++++ Globose to subglobose 200- 400µ111 
B-2 Poor + + + Elongated 240-560 X 400-680µ111 
C Normal ++ Elongated 320-1200 X 1200- 2400µ m 

* - : No sclerotia formed. +-++ + + + : Increased sclerotium formation corresponding to the increased 
number of + . 



For the isolates of the latter three strains 
(B-1, B-2 and C strains), we proposed to call 
them atypical strains. The colonies of both 
B-1 and B-2 strains showed blackish color, 
because of poor conidium formation, but the 
basal felt of colonies in the B-2 strain colored 
more whitish than that of the B-1. 

As mentioned in the previous paper·•>, B-1 
and B-2 strains were regarded as reflecting 
the variation within one species A. /tam,.s. 

On the other hand, the C strain is quite 
similar to A. n01nius which was described in 
1987 as a new aflatoxin-producing species of 
the A. flavitS group1 >. According to the de
scriptions, it forms elongated sclerotia and 
produces both B and G groups of aflatoxin. 

3) l solation frequency and distribu
tion of A. flavus strwins 

Table 3 shows the isolation frequency of 
fom A. ftavus strains in six regions of Thai
land. 

The A, B-1, B-2 and C strains were isolated 

Table 3. Isolation frequency of four A. flavus 
strains in soil samples 

No. of A. 

Region* No. of jlavus 
samples positive 

samples 

North 32 28 
Central 21 13 
Northeast 47 38 
East 20 19 
West 12 12 
South 39 34 

Total 171 144 

No. of samples 
yielding strains 
indicated below 

A B - 1 B- 2 C 

26 21 4 0 
13 5 0 0 
33 18 0 4 
14 12 0 0 
7 8 0 0 

31 7 4 9 

124 71 8 13 

* Provinces surveyed in each region are: Chiang 
Rai, Chiang Mai, Phrae, Nan, Lampang and 
Uttaradit in the north, Phetchabun, Phitsanul
ok, Nakhon Sawan, Lop Buri and Uthaithani 
in the central, Loeit, Sakhon Nakhon, Khon 
Kaen, Udonthani, Nongkhai, Nokhon Phanom, 
Mukdahan, Yasothon, Ubon Rathcathani, Bur
lram, Surin and Sisaket in the northeast, Pra. 
chinburi, Chantaburi, Rayong and Chonburi in 
the east, Kantchanaburi in the west, a nd Pra. 
chuap Khirik han, Chumporn, Nakhonsita. 
marat, Surathani, Phangnga, Krabi, Phattalung, 
Songkhla, Trang, Satun, Yala and Naratiwat 
in the south. 
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from 124 (86.1 %), 71 (49.3%), 8 (5.6%) 
and 13 (9.0%) out of 144 A. /lavus positive 
soil samples, respectively. The A strain was 
most widely distributed in each region. The 
B-1 strain was isolated from about half of 
the soil samples examined, but the isolation 
frequency of it in the southem region was 
extremely lower than those in other regions. 
On the contrary, it was apparent that the 
other atypical strains were not abandant in 
population in the country. Further examina
tion may be necessary to make clear if the 
distribution of atypical strains is geographi
cally limited. 

4) Afiatoxin-producing ability 
Table 4 shows the results of analysis of 

aflatoxin productivity for four strains of the 
A. fi.civ11s isolates. Twenty-two isolates of A 
strain tested produced aflatoxins B, and B2, 

whi le all of the atypical strains (B-1, B-2 
and C strains) were a lso aflatoxigenic. The 
B-1 strain showed much higher aflatoxin 
producing ability than the typical strain. 
Among the atypical strains, all of the isolates 
of B-2 and C strains tested produced afla
toxins G1 and G2 , in addition to the produc
tion of aflatoxins B I and B2• In this case, the 
level of aflatoxin G, was higher than that of 
B,. 

It is necessary to examine the invasion of 
maize with the atypical sclerotigenic strains, 
because aflatoxins are detectable in sclerotian 
which may serve as propagules for over
wintering in soil8>. 

The present study was conducted as a part 
of the collaborative research on "Quality 

Table 4. AOatoxin production of isolates 
of four A. fl.avus strains 

No. of No. of Average aflatoxin 
Strain isolates aflatoxin- production (ppb) 

tested producing ---------
isolates B, 132 G, G2 

A 35 22 8,640 226 -* 
B - 1 17 17 32, 1146 l, 028 
13 - 2 " 4 2,461 128 21. 585 738 
C 11 11 13,613 412 25,214 609 

* - : Not detected. 
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Preservation of Maize by the Prevention of 
Aflatoxin Contamination" between the De
partment of Agricttlture of Thailand and 
the Tropical Agriculture Research Center 
(TARC) of Japan. 

Summary 

Three atypical strains (B-1, B-2 and C 
strains) of Aspergillus fia,vus were isolated 
in maize field soils. The B-1 strain which 
formed abundant microsclerotia and showed 
high aflatoxin B1 producing ability was de
tected from about half of soil samples ex
amined. The isolation frequency of it in the 
southern region was lower than that in other 
regions of Thailand. The B-2 and C strains 
produced B as well as G groups of aflatoxins. 
The distribution of the latter two strains in 
soils seemed to be limited. 
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