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ABSTRACT: Survey results of 321 samples of groundnuts (peanuts) and groundaut prod-
nets obtained from the Inspection Service of the Sanitary Guidance of the Health Secretary of
Sao Paulo (totaling 321 samples) collected in an one-year period (1994} showed levels of afla-
toxins B, and G_above 30.0 ng kg for 36% of the samples. All samples were analyzed by thin-
layer chrematogrdphy and results quantified by visual analysis. The aflatoxins concentration
of the samples varied from 5.0 to 2440.0 pg kg’ and the 90" percentil was 489.0 ug kg’ A total
of 116 samples (36%) showed concentrations greater than permitted by Brazilian Legislation
which, for aflatoxins B + G, is 30.0 pg.kg" for food (domestic consumption). The limit of
determination of the method was 5.0 ng.kg'.

This survey reconfirmed the extent dnd level of occurrence of aflatoxins in groundnuts
and groundnut prodaets in Sdo Paunlo and also showed that the mycotoxin problem sl exists,
mainly due o conditions of temperature and humidity prevalent in the State of Sio Paulo that
are favorable to the growth of toxigenic moulds.

DESCRIPTORS: aflatoxins, peanuts, peanuats products, thin-Tayer chromatography.

INTRODUCTION

Aflatoxins are a gronp of secondary metaboliles
produced by three species, Aspergillus nomius,
Aspergillus flavus and Aspergillus parasiticus *. They are
toxic to different animal spectes, and aflatoxin B, 1s the
most toxic of this group. It is kepatotoxic and was clas-
sified as class 1 human carcinogen® . Aflatoxin produc-
tion is favoured by temperature of 25 to 30° C, high
humidity and high water activity (0.86-0.96}). If the

* Realizado na Sechio de Quimica Bioldgica
¥ Do Instinne Adoifo Luz

moisture content of the commaodity goes above a certain
level aflatoxin formation may occur®®,

Aflatoxin contamination is a large problem in
groundnuts and groundnut products in Brazil, a tropical
country where mould growth is favored by the condi-
tions of high humidity and temperature. cultivation , har-
vest, transportation and storage .

Most Brazilian groundnut are grown in Sao Paulo
State. There are yearly two crops of grounduts, the first
one, the rain crop, is harvested from January to March
during the summer. The second one is smaller and # is cal-
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fed the dry crop, it goes from May to June. Temperatures
and humidities are high in the west of Sdo Paulo State
which is the main groundnut producing area. Table 1
shows its area and production of groundnut first crop (rain
crop - the main one). Measures needed to improve the
situation are often difficult to introduce, because an effi-
cient extension service is still being developed.

TABLE 1
Area and production of groundnut first harvest, Sdo

Pauolo State, outstanding Regional Agriculture Divisions
(RADs). Harvest 1993/94 and 1994/95.

AREA{ha) PRODUCTION
(MEBAG 25 Kg)
RADS 1994 19935 VARIA- 1994 1995 VARIA-
TION% TION%
Maritia 9000 10,325 147 660 365 447
Ribeirio
Preto 21,630 26250 214 2,200 2630 195
Siao Carlos 6,970 10,300 478 560 815 455
Vaic do
Parapapunema 3,345 2652 9.2 185 270 459
Presidents
Prudente 3,695 3,820 -47 300 260 -133
Others 8,460 7,383 104 565 500 4.4
State 53,100 61,630 6.1 4470 4930 103

Source: Instituto de Economia Agricola (IEA) and
Coordenadoria de Assisténcia Técnica Integral (CATD

Groundnut production in Brazil was 956,000 tons
in 1972, an increase of 100% over that in 1960, However
investments in sovbean cultivation in the early 1970s
caused groundnui production to decrease 1o levels equal
to or less than in [958. Groundnut production has
decreased so much that it is no longer competitive with
soybean as an oil crop ** (Table 1} Groundnut cultivation
is mainly done by small farmers using rudimentary
sysiems which are vulnerable to mould infection, and
aflatoxin production.

Aflatoxin contarnination s a public health concern,
50 the Instituto Adolfo Lutz monitorizes the incidence of
these substances in groundnuts and groundnut products
periodically. This paper is a complement toof others sur-
veys done before > in order to know the real condition
of these products concerning affatoxins.
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MATERIAL AND METHODS

Sample collection

Representative | kg were taken from 321 samples
of groundnuts and groundnut products from different
markets and milling factories located in Sdo Paulo State
by the Inspection Service of the Sanitary Guidance of
Health Secretary of Sie Paulo State, from January to
December, 1994,

Fxitraction

Aflatoxins were determined using the TLC method
of Scares & Rodriguez-Amaya™as follows: the finely
ground sub sample (50g) was blended with a mixture of
270 mL methanol and 30 mL of 4% KC1. After blending
for 5 min. the mixture was filtered throught fluted paper.
Then, 150 ml. of the extract was cleaned up by adding
10% CuS0, plus Hyflo Super Cel, stirred with a glass rod
and filtered through fluted paper. A 150 mL volume of
this filtrate was extracted with CHCL (10mL x 2 ). This
combined chloroform extract was evaporated to near
dryness in a steam bath , transferred quantitatively with
CHCI to a sample vial (ca I-2 g) and evaporated to
dryness in a steam bath under a stream of nitrogen,

TLC determination

The amount of 5.0 ul of the chloroform extract was
spotted on the same plate with the standards at different
concentrations. The mobile phase used was toluene:
ethyl acetate:formic acid 90% (50 + 40 + 10) v/v. . The
developed plate was dried and then observed under long
wave ultraviolet light (366 nm). The intensities of the
fluorescent spots were compared with the aflatoxin stan-
dards by visual observation. The detection limit of this
method was 2.5 ug kg' . The identity of aflatoxins B, and
G, were confirmed by the formation of the characteristic
derivatives after reaction with triflucroacetic acid.” The
determination Iimit of the method was 5.0 pg.kg*.

RESULTS AND DISCUSSION

A summary of the results from the survey of aflato-
xin contamination is show in Table 2. The natural inci-
dence of aflatoxins in these samples was high. About
36% (116) of the samples studied showed contamination
exceeding that tolerated by Brazilian legislation, a maxi-
mum level of 30.0 pg. kg' for aflatoxin B, plus atlato-
xin G . 44% (142) of the samples showed levels of afia-
toxins (B, + G) that varied from 5.0 to 2440.0 ugkg".
The amount of aflatoxins in mest of the positive samples
(42/142) ranged from 400 to 2440 pgkg’. However, 12
samples contained more than 1000 ug aflatoxins kg
with a 90* percentile value of 489 pg kg’



SABINOG, M; INOMATA, E.L; LAMARDOL.C A, MILANEZ, TV, NAVAS, S.A. & ZORZETTO, MAP- A survey of the oceurrence of allatoxins in
groundiuts {peanuts) and groundnuts products i Sdo Paulo State/ Brazil in 1994 RevnsrAdolfo Luiz, 58 (1) 53-57, 1996,

TABLE 2

Incidence of AFB, and AFG in groundnuts and groundauts products from several regions in Sio Paulo State

TOTAL N# N# Ne AVERAGE OF POSITIVE 90*%  RANGE

SAMPLES SAMPLES SAMPLES SAMPLES SAMPLES (pgkg"y MIN-MAX
>Spgkg! 5-30ugkg!'  >30ugkg! (ugkg”) (ugkg"

321 142 (44.2%) 26 (8.1%) 116 (36.1%) 305 489 5-2440

There have been several previous studies of aflatoxin
contarmination of peanits in Brazil. Sabino” analysed 300
samples of many products including groundnuts and
groundnut products and observed that, in the period 1971-
1975, the levels ranged from not detected {o 7,800 ug kg
|, with a mean of 1,131 pg.kg'. 37% of the samples excee-
ded the limit established by Brazilian legisiation. Scussel
& Rodriguez-Amaya” analysed samples of groundnuts
and groundnut products purchased at random in different
supermarkets and stores in Campinas (So Paulo State} in
1980-1982. Of the 241 sampies analysed, 128 gave posi-
tive results, of which 92 exceeded the 30.0 pg.kg" limat.
The highest fevels encountered for aflatoxins B and G,
were 1,282 and 476.0 pg kg’ for “pacoca” (candy made
with peanuts), 1,904 and 69.6 ug kg for raw shelled pea-
nuts and 1,026 and 366 ug.kg' for soypeanut. Sabino et
al.' observed aflatoxin contamination in 1,374 samples of
groundnut and groundnut products from Séo Paulo during
the period 1980-1987. The incidence rate and the aflatoxin
levels varied from year {0 vear with no definied pattern.
The highest mean level was obtained in 1983 when 49%
of 198 samples were positive with a mean level of 333
ngkg' ;s the range was §8-864 nugkg’. The most contami-
nated sample, belonging to the 1985 lot, had 6,561 ug.kg
". During this year, aflatoxins were detected in 28% of 275
samples, the mean being 91 ugkg'. The highest inciden-
ce ocaurred in 1982 when 71% of 132 samples were posi-
tive; the range was 8 - 2,500 ngkg’. Ricciardi and
Ferreira" analysed 49 samples of groundnuts and 38 of
groundnut candies for aflatoxing, collected from the
Ribeirdo Preto region - S30 Paujo. Aflatoxin B was detec-

ted in 67.2% of the samples, 24.5% being above and
32.7% below the regulatory HEmit, All these studies show
the continuzing problem of aflatoxin contamination in
groundnuts, even when the contamination occurred so
high as years ago>®!h =528 Byt the problem still exists.
In years when rain is copious during harvesting, 40-80%
of the crop may be contaminated with aflatoxins . The
products offered for export have been rejected by impor-
tng countries because of this contamination. It appears
that environmental conditions in Brazil favor affatoxin
contamination of stored grains. For this reason there must
be strict control in the handling of unprocessed peanut in
order to avoid its contamination and the subsequent dan-
ger 1o the consumers,
CONCLUSIONS

This sarvey shows that aflatoxins B and G are pre-
sent in about 44% of the samples analysed and 36% of
the total exceeded the maximum tolerable limits establis-
hed by the present Brazilian regulation. It reconfirms the
extent and the level of occumence of aflatoxins in
groundnuts and groundnut products in Brazil. It also sho-
wed that the mycotoxin problem still exists, some years
more pronouncially, others years pot so much. It is
necessary to motivate agriculture technicians to educate
farmers on the prevention of this kind of contaminant
and also encourage good agriculture practices (o minimi-
ze field, harvest and post-harvest groundnut contamina-
tion. The authorities should be aware about their respon-
sthilities and act concerning the marketing and utiliza-
tion of this commodity.
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RESUMO:Foram analisadas 321 amostras de amendoim e produtos de amendoim,
comercializados no Estado de Sfo Paulo, em 1994 e colhidos pela Vigilncia Sanitdria da
Secretaria de Satide do Estado de S3o Paulo quante ao teor de aflatoxinas. Um total de 116
amostras { 36%) mostraram niveis de aflatoxinas B, + G acima do limite permitido pela legis-
fagdo brasileira (30 ug.kg"). As amostras foram analisadas por cromatografia em camada del-
gada e o resultado, quantificado visualmente. As concentragdes variaram de 5 a 2.440 ng kg’
e 0 90" percentil fol de 489 ng.kg'. O limite de quantificagio do método € de S ug kg’ Os
dados confirmam a extensdo ¢ o nivel de ocorréncia de aflatoxinas em amendoim e produtos
de amendoim em S3o0 Paulo e também mostra que este problema ainda existe, principalmente
em condicGes de temperatura e umidade alta, clima predominante no Estado de Sdo Paulo
favoravel ao crescimento de fungos toxiglnicos.
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