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For same years we have smudied the production of aflutoxins both “in
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differences among.
the -n)ui g s sl e
amount of aflatosing we bave also unalysed the effect of different orasic frace
tions of snflower seeds on the production of aflstaxias,

MATERIALS AND METHODS
Calture. couditians

The assayed secsinn of the fungus were Aspergifir flavws (ATCC 22548}
sad wtr. CFL lsolated in our Tnstiture from wheat. Bowh strains of the fungus
were kept on Crapck Dox medivm (Difca) ot 25°C.

The scds wsed for our experiments were wheat (Manitcba), maise
(Decalls 363), sunflowes (Unifloe 70), groundnts. (Plemonteai) and arachids
(Bombay). . For each seed we verificd the fungal microflor o the stored sceds.
0 be latcr Inoculieed with fungal conidin of Aspergiliur flavus.

A5 the sceds sssayed were storod In silos at very low pescentage of molsture
the fungal microflora present was very scant aoa for this reason we used the
seeds without stesilization considering that the Aspergillus flavis cold ewsily grow
©n all seeds withoa any alackering because of interfering microflora:

T'uwdlwmﬂumumnedwldumrﬂndmdkdmlan-nh'h
was suitshle for the growth of the fungus; for differeat moisture
value was wsed: wheat 16,390, mabe 2175, nmﬂnw 11056, archid 110%,
proundoats 11.0%.

50 grams of seds were placed in u 250 Erleameyer flask at 30°C and then
inoculated with 8 X 10° 13 days old conidla of A. Jlavas psoduced oa Caapek Dox
sgar, After different days of incubasion two flasks for each kind. of secds were
analyeed and the fungal growth and aflavoxin production examined.

The detection of fungal growth was made by the diluition plate method:
10 grams of ground secds (by Stomaker) were placed directly In 100 ml of saline
solution (NaCl 0.965). The inocubim was made by plating different diluitions
of the suspension on mycological agar (Difco). Tocubation was carried out at
25C for 5 days.

T ender to exarace different organic compounds from sunflower kernels with no
hull we used: Nbexane for 7 h at 30°C, for lipids (Lipid Fraction:. LF); echanol:
water (50 : 50 v/v) for 30 minutes at room temperatuse, for carbohydrates (Carbo-
hydeates Praction: CF); the remaining seed was considered a5 protein fraction (PF).

The different fractions extracted to be wsed a3 u subste for the
Mwlwwﬁ:pmudlhbﬁvwimmpﬂlldm bull 30%, carbolydrates

fraction (CF) 109, fipid fraction (LF) 40%, ywd.:&xﬂm(?ﬁ)m The
fungus. was incculaied on the four extcacted fractions thas ascifically recon
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structlng the seed. W also have inoculated three {ractions anly, excluding cach
time onc of the four. This in order to sssay the effect of the sbsence of every
fraction on the aflatoxin production snd the fungal growth.

Audlysis. of aflaoxing

Abeer the growth of the fungas the scods wers omogenized by tsing Waring
Blendor aed extracted with dhloroform aod methasol (22 1 v/v) for 3 bours by
Soshler. ‘The extracts were flicred throogh phase separative paper (Whatman
1 PS) and concentrated on rotary evaporatar. To purify the aflstosins from the
lipids. presen in. the samle, a thin layer chramatoy run was made on 8
layer of Stratocrom S1 AP, Calo Erba: Nhezsne-ethylether-oceticacid (70 : 30 : 1.5
ofet,

The afltoxios do pot wigtute and ace s woully recoversd witboar sy

and amalysed sccording to Beche and Taknhashi [6], As HPLC apparatus we
used the Hewlett Packard Liquid Chromatograph model 1080 with 79850 A LG
resialaal and detectos a6 362 nan.
In order to verify wether the aflatozins peoduced on different seeds were
concentrated in the seed ot in the conidia and myeelivm of the fungus. which
covered murface, we separsted and collected the conidia and
myectium of Aspergillus flzvus from the seeds infocted with the fungus. We vsed
m’ymﬂw‘nlﬁihﬂulh[@mmnfﬁumlwnlﬁhﬂuﬂh

mmum.um.uawmmpummumnwm.nm
witer and 50 the collected conidia and mycelium were concentrated by Filtestion
through Millipore filters (043 pm) and dried st 30°C for 48 h. We measued
the dry weight of the fungos. produced and collected st different times and the
correiponding. production of aflitorlns T the described metho,

RESULTS AMD DISCUSSION

The growth and the peodisction of sflatoxins of the two strains of Aspergilus
flavs on cereals wod oil sesds s very different (Table 1), The strain ATCC fn
all enses grows better s compared with the strain CF1 and the growth of both is
more evident on oil sexds a5 eompared with cereals. The growth at the 8th day
is dlearly the wost evident ssult considering that in ll cases we caly dotected
Aspergilus flasus in the scods. On the 21t day fstead we found in thee
cases the growth of the other fungal mictoflors (Aspersiltus wiger wnd Pericillives

eyclopium).

this result can have influenced the growth of Asperpillus flavas
Interfering beth ith the growth snd the production of aflatuxing, The production
of the different toxins produced in the differeat seods is evident and it appeats
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clearly lhltlluﬂhmdlhﬂ!lrequ!:wud\lfﬂtm (Table 2). The sunflower
scads appeas the best substrate o prodce aflstoxins for both semaine sssaed.
As all the seeds thow 4n evident presence of the fungus externally with a large

conidia and wunflower sceds. From 100 grams of moul
dered sceds we obuained with tme a higher and higher production of the fungus.
Also aflatoxing was evident bar did pot increxse ws the
m.mmd-hlmrw:n It is also cvident that the aflatoxin

n the whale seed.

ol s d:..n, that the aflatoxing are concenrrared fundames
1ty in the seods.

The high aflstoxin production o sunflower prompred us to smalyse
organic fractions which could stimolate or inhibit the growth of the fungus and
the aflatoxin production. Foc this teason we verified the effect of the single
fractlons sfter 6 and 12 days both on the fungal growth and the aflatoain
production. For this experiment we tested the strain CPL that presented & lower
25 companed 10 the

and on the teconstructed one the growth of A. flasr i very smilar both at &
and 12 days of incubation at 30°C. I all the other cases, when the reconstructed
seed lacked one fraction we obtsiped differcat results, In the sbeence of
carbobydrures fraction and bull the growth was lower compared 1o the whole
lcnl.ﬂnusind!:huudpmlrinlm?nnﬂ‘mlh&u”ﬂm.

Aspergalias flewus was absent in the reoonstrucred secd lacking the lpid
fraction. Tn this cuse we coly cbisined bucteria, which hindered the fungal
development, In some cases we also obrsined the growth of other fungal strains:
Rbizopus sp. and A. miger. The bacteria were always present.

As shown in Table 3 the production of toxins is not dircetly connected with
the grosih of Aspergilns flavus. sflztoxin

tosins.  However cvery fraction thows s different influence on aflatozin pro-

fracton shorws o stimulaing efect.
cannor be considered becsuse the A. flavas did poi grow at all. The frrelevant
amount of toxims found in this cuse may Iovolve a shight presence of the
inoeulated fungus, which amyway, was not deected owing o the growth of
bactesia.

The detection of otber mictorganisms (fungi and bcteris) in the Asper-
giltur fiaws cultures may m-hd-m.hhnd.hm.mmmm
more complicated because of the interfering effect of the presence of the different
Imicrorganisms
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Ménwllilmm:nnrmllmhrupu]mm concerning the
whole and ‘o verify also the effect
bosh on the growth of the fungus and the texin peoduction.
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