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Aflatoxins belong to mycotox.ins, and the 
group is closely related to secondary fungal 
metabolites. Mycotoxins represent a group 
of toxic fungal metabolites which have been 
found to contaminate certain foods. Some of 
these compounds have been shown to have 
a high order of acute toxicity to certain ani
mal species and have exhibited potent car
cinogenic properties.'0' Many cases of illness 
or death in cattle, swine, flocks of chickens 
and turkeys, and other animals are believed 
to have been caused by mycotoxins-con
taminated animal feeds."> The demonstration 
of various biological effects resulting from the 
inquestion of contaminated foods by experi
mental animals proved the potential public 
health hazard which might arise from con
tamination of the food supply by mycotoxins. 
•Ho> Thus, the foods damaged by mycotoxin
producing fungi will result serious troubles, 
i.e., not only the deterioration of food quality 
but also the destruction to human health. 
All countries are under the pressure of neces
sity to consider the countermeasures for 
mycotoxin contamination. 

The number of kinds of mycotoxins amounts 
over one hundred. Among the mycotoxins, 
aflatoxins are the strongest substance in car
cinogenic effect, so that world-wide argument 
of aflatoxin-contamination in cereals is spread
ing from the stand point of the safety of 
foocl. The authors have examined the actual 
circumstances about aflatoxin contamination 
in cereals for a fairly long time, and the 
results obtained suggestecl that the possibility 
of afiatoxin contamination is higher with im
ported cereals than with clomestic cereals, 

from the viewpoint of their mycofloraf>•> In 
fact, the aflatoxin-contamination in domestic 
cereals in J'apan had never been detected so 
far.'0n 

On the other hancl, the distribution of 
aflatoxin-producing fungi inhabiting in soil in 
Japan was examined:"""'' As a result, aflatoxin
producing fungi were not isolated from the 
soil samples collected from the northern part 
of Japan, but isolated from a few samples 
from the southern part of Japan. Consequent
ly the authors have been keenly interested 
in the aflatoxin-producing fungi in Southeast 
Asia situated to the south of Japan. In the 
period from March to April 1976, the author 
had an opportunity to collect soil and grain 
samples on the spot in the Philippines, Indo
nesia, and Thailand, by the help of the Tropi
cal Agriculture Research Center. The isola
tion of fungi from these samples by the cul
ture method was carried out with a focus on 
Asvergillus flavus group including aflatoxin
producing strains, and the aflatoxin produc
tivity of the strains belonging to A. flavus 
group selected from these isolates was ex
amined. 

Mycoflora: The samples examined were 24 
soil samples and 16 samples of grain or other 
food from the Philippines, 21 soil and 8 grain 
samples from Indonesia, and 17 soil and 8 
grain samples from Thailand. The frequency 
of fu ngi detected from the samples is shown 
in Table 1. A. fla.vus and A. niger showed 
high frequencies with every samples, and 
Mucorales also indicated high frequencies ex
cept with the soil samples collected in Indo
nesia. A. terreus, Ji'usarium spp., and Tri-
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Table 1. Frequency of fun gi detected from samples of soil and grain or other 
food collec ted from Southeast As ia 

Samples 

Soil Grain or other food 

High Low None High Low None 

A. ./latms A. t:all{lfdus A. versicolor A. .flavus A. ca11did11s 1-\. 11 i du /,ills 

A. uiger A. 11id11la11s Eurotiu.m spp. A. uiger E11roti1i.111 spp. A. terreus 

A. terreu.s A. tamarii I'. isla.11 die //.lit A. ta111arii F11sari11111 spp. A. v1!rsicolnr 

Fusarium spp. Mucorales 'J'. v iride 
Philippines 

Mucorales J>. islandicum 

'l'. viride 

.4. flrwus .4. cmulidu.~ A. versicolor A .flmJ11s /l. c,mdidus A. 11id11/a11s 

Fusarium spp. A. 11id11la11s El/.rotium. spp. A. 11iger A. terreus 7'. 11irit!e 

'/'. viride A. 11ig1ir P. isla11dic11m A. lamarii A. v ersicolor 

A. tamarii Mucorales Eurotium spp. 
Indonesia 

A. terreus /Y. isla ndicu m Fusarium spp. 

Mucorales 

A. ffcmus A. a111did11s A. 11id11la11s A. .flav us A. ca11did11.,· 7'. 11iride 

A. 11iger A. tamarii A. v ersicolor A. 11iger A. 11id11la11.,· 

Thailand 
A. terre11s Mucorales Enrotium spp. A. tamarii A. /erreus 

F11sari11111 spp. T ••iride I'. islwulica 111 E 11rotiw11 spp. A. 11ersicolor 

A.: A.~pergitlus, P.: l'e11icilli11111, 'J'.: 'I'rid1oder111. 

choclerma viride showed higher frequencies in 
soil samples than in grain samples. In con
trast, A. tamcirii indicated the higher frequen
cy in grains than in soils, and this high fre
quency of A. tmnarii in the grain samples 
collected in Southeast Asi.a differs from the 
frequency observed with domestic grain sam
ples in Japan. The detection of A. canclidtts 
and A. niclula.ns from the every samples ·was 
of equally low frequency in the case of Japan. 
The only strains detected from the grain sam
ples were P. islandicuni , A . versicolor, and 
Eurotitmi spp. (E. chevalieri, E. repens, E . 
ci1nstelocla1ni etc.). Very low frequency of P . 
islandicuni was detected from domestic gl'ains 
in a natural state. By contrast, high frequen
cy of it was detected from the Southeast 
Asian grain samples. With those l'esults, it 
can be concluded that the mycofioras of soils 
and grains vary with different localities. 

Aflatoxin-producing fungi: Aflatoxin produc-

Mucornles F11sariu1u spp. 

J>. isla11dic11111 

t.ivity of the strnins of A. fl,avus grnup s uch 
as A. flci.vus, A. vcirasiticus and A . tamarii was 
examined with those isolated from 98 soil and 
grain samples which were collected from 
Southeast Asian countries such as the Phili p
pines, Thailand and Indonesia. Forty strains 
out 84 strains of A. fla.vus showed the aftatoxin 
productivity on the rice culture containing Zn 
ion. And a strain of A. varasiticus that is 
only one isolated from the all collected sam
ples also showed the productivity. None of 
37 strains of A. tmncirii produced any atlatox
ins. The afiatoxin productivity of the strains 
isolated from the soil samples was of higher 
levels than that isolated from the grain sam
ples. This result showed a similal'ity to the 
phenomenon that the afiatoxin productivity 
of the strains iso.lated from the natural sub
stance tends to decrease as the successive 
culture of them is repeated. 

The geographical distribution of aflatoxin-
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Fig. 1. Detection ratio of aflatoxin- producing fungi in the Soil samples 
collected from Southeast Asia and Japan. 

A; Ratio of samples with /l. flavus and /l. f)(/rasiticus detected. 
B; Ratio of samples with aflatoxin- producing fungi detected. 
number; the nmhers of the examined samples. 

pl'oducing fungi in soil in Southeast Asia and 
Japan is summat'ized in Fig. 1. It is evident 
from Fig. 1 that the isolation frequency of 
aflatoxin-producing fungi in soil becomes 
higher in the order frnm subtropical zone 
to t l'opical zone. Atlatoxin-producing fungi 
were isolated at the rate of about 0% in soil 
samples collected from the northern district 
of .Japan, about 3% from Kyushu district 
except southern islands, about 10% from 
Amami islands, about 20% from Okinawa 
district, and about 30% from the Philippines, 
'l'hailand, and 1 ndonesia. ft was understood 
that the northern limit of the natural habitat 
for the aflatoxin-producing fungi exists some
where in the south of Kyushu district. It 
suggests that the distribution of afiatoxin
producing fungi in soils in the world is being 
influenced by the climate of each re~ions. As 

a mattet· of fact, any aflatoxin-producing fungi 
were not isolated from the soil samples collect
ed from the highland of about 800 meters 
above the sea level unlike the samples of the 
lowland in Indonesia. This fact supports our 
presumption. 

The distl'ibution of aflatoxfo and nonafla
toxin-producing fungi in soils and crops in 
the world should continuously be studied with 
an aim of reducing the activity of such fu ngi; 
e.g., the geographical clistribution of aflatoxin
producing fungi in Southeast Asia and .Japan 
i nclicates the role of natmal processes play
ing in controlling aflatoxi n-producing fungi. 
Cause of strain variations in the abili ty of 
fungi to p1·oduce aflatoxin, if known, might 
help developing control measures. 
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