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Mahua flower extract was cvaluated for the growth of toxigenic strains of Aspergillus fla
concentrations of dried mahua flower, yeast extract, and different pH were iried to find out the best combination, which prom

yus and aflatoxin claboration. Different
oted optimum fungal

growth and maximum aflatoxin production. 20% dnied mahua flower, 2% yeast extractand 6.5 pH of the medium was found to be most conducive
and produced maximum amount of aflatoxin, even more than that produced in commonly used SMKY medium.
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Most of the toxigenic strains of Aspergillus flavus
contaminate a wide range of food and feed commodi-
ties in different parts of the world (Hesseltine , 1974;
Morecau, 1979; Bilgrami and Sinha, 1987). The amount
and composition of aflatoxin produced vary with the
substrates, environmental conditions and mould strain
(Hesseltine et al., 1966; Davis and Diner, 1969).

Different media, such as YES medium (Davis ef
al., 1966), SMKY medium (Diener and Davis, 1966),
Rice Flour Liquid medium (Misraand Sinha, 1979) and
0.7% YES + Salt medium (Mehan and Chohan, 1973)
have been used to grow Aspergillus flavus and its toxin
production.

Since Mahua Flower Agar medium served as a
better growth medium (Saha and Singh, 1991) for wide
range of fungi, it was screened for its elficacy in
elaboration of aflatoxin by Aspergillus flavus. SMKY
medium, considered as better medium promoting higher
claboration of toxin by A. flavus group was used as
control.

MATERIALS AND METHODS

Onc kg of mahua flower was oven dried at60°C lor
72 hours, ground and packed in plastic bottles and kept
in freeze. 5,10, 15,20 and 25 g of dricd mahua flower
(DMF) powder was mixed in 100 ml distilled water to
make 5%, 10%, 15%,20% and 25% dilution and boiled
for 30 minutes. These were then filtered and final
volume was made to 100 ml by adding disulled water,
0.7 g of yeast extract was added in DMF medium
similar to SMKY medium.

In another experiment 0.7, 2.0, 3.0,4.0 and 5.0 g

of yeast extract was added to the 100 ml medium to find
out the best combination of yeast extract in DMF
medium.

In both the cases final pH of the medium was
maintained at 6.5 by adding 0.1 NHCl or 1 N NaOH.

To observe the best suited pH for MFYE medium
different pH i.e. 3.5, 4.0, 5.0, 6.0 and 6.5 were main-
tained in the medium to sce the mycelial growth and
aflatoxin production.

100 ml test medium wasautoclaved in 250 ml flask
(at 20 P.S.1. for 20 minutes) and were then inoculated
with 2 ml spore suspension(61 x 10* conidia/ml) of
toxigenic strain of Aspergillus flavus. Simultaneously
100 SMKY medium (Dicner and Davis, 1966) was also
inoculated with the same suspension and used as con-
trol. Three replicates were taken for each set. All sets
were incubated at 28°C+2°C for 10 days and hand
shaken twice daily.

Eight toxigenic strains of A. flavus having differ-
cnt potentials were also inoculated on MFYE medium
(20% DMF, 2% yeast extract and pH 6.5) and SMKY
medium o compare the growth of mycelium and
allatoxin claboration in two media.

After incubation, aflatoxin was extracted using
chloroform. Qualitative detection of aflatoxin was
done on TLC plate using Toluene: Isoamyl alcohol :
Mecthanol (90 : 30 : 20 v/v/v) solvent sysiem (Reddy et
al., 1970). Quantitative estimation of allatoxin was
done by spotting the dissolved aflatoxin on high per-
formance thin layer chromatographic (HPTLC) plate
and the amount of aflatoxin mcasurcd densitomeltri-
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Table 1. Influence of dehydrated mahua flower (DMF) concentration
on aflatoxin production by Aspergillus flavus growing in 0.7% yeast
extract medium.
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Table 2. Influence of yeast extract c_oncemration on aﬂato;;ln produc.
tion by Aspergillus flavus growing in 20% dehydrar=d mahua flo .
(DMF) medium

DME Mycelial dry Aflatoxin (ms/100 ml) DME chellal cligyo BAﬂmoxm (m(;/lOO mij o
2/100 ml weight /100 B, G, Total g/100 ml weight ¢/ : ‘ B+G

5 15 0.5 0.9 1.4 0.7 32 23 28 5.1

10 2.8 0.7 12 19 2.0 4.0 3.2 & 59

15 3.1 1.9 2.4 4.3 3.0 43 3.6 26 fj-;‘

20 32 2.3 2.8 5.1 4.0 4.8 3.3 2.4 3~1

25 35 2.0 2.6 4.6 5.0 5.4 2.5 1.9 u
SMKY 3.1 16 2.0 3.6 SMY 3.1 1.6 2.0 36

Table 1.1 Analysis of variance for mycelial dry weight and aflatoxin
content at different DMF concentration.

Table 2.1 Analy.s of variance for mycelial dry weight and aflatoxin
content at different concentrations of yeast extract.

Sourccof  DF.

Mycelial dry wt. Aflatoxin B, Aflatoxin G, Sourceof  DF. Mycelial dry wi. Aflatoxin B, Aflatoxin G, ‘
variation MSS.  Fovalue MSS. Fovalue MSS. Fuvalue variation MSS.  Fovalue MSS. Fovaue MSS. Fyzee
Concentra- Concentra-
tions (DMF) 5 1541 69.781* 1620  1171.084*1796 751.963* tions ( Yeast -
Error 12 0002 0.0013833 00023889 extract) ) 2415 226637 1689  348247* 1280 338328
Total 7 Error 12 0.011 0.00485 0.0037833
CD.at5% 02640111 03644129 008eo0s1 Lol 7
*P < 0,001 CD.at5% 0.186684 0.123% 01094328

¥P <0.001

cally by Camag TLC scanner Il with intcgrator SP-
4290. The experimental data were analysed statisti-
cally by one way ANOVA (o see the cffect of concen-
tration of DMF, yeast extract and pH on the production
of aflatoxin and dry mycclial weight.

RESULTS AND DISCUSSION

Maximum production of total aflatoxin B +0G)
was recorded at 20% DMF concentration (5.1 mg/100
ml) which was significantly higher in comparison to
SMKY medium where the production was only 3.6 mg/
100mlofthe medium (Table 1.1). Butmycelial growth
increased with the increasc in the concentration of
DMF upto 25 per cent. (Table 1). Dried mahua flower
contains about 90% sugar (mainly glucose, sucrose,
fructose, rhamnose, arabinose and maltosc), different
minerals, vitamins and growth factors (Belavady and
Balasubramanian, 1959). Davis er al. (1966) have
fecommended only 15-20% sugar in the medium for
high level of aflatoxin production. In the present stud y
also 20% dried mahua flower (contain approx 15-20%
sugar) yielded the best result. Mateles and Adye (1965)
had suggested glucose, sucrose, fructose and raffinose
‘f\ U‘F most productive carbon source for the growth of
Aspergillus flavus. Thyg mahua flower powder fyl-

filled the requirement of all the sugars required for the
growth and elaboration of aflatoxin.

Yeastextractalso influenced the total aflatoxin (B
+G) production (Table 2. 1).InSMKY medium, (.7 per
cent yeast extract was added which might be forming
the best combination with amino acids, minerals, vita-
mins and growth factors (Daviseral., 1967). However,
the concentration of yeast extract in mahua flower
medium, at which maximum claboration of total afla-
toxin took place was 2% afier which there was decrease
in aflatoxin production. Two per cent yeast extract
probably making the best combination with sugars and
other ingredients (Table 2¥,

pH of the medium also showed influence on the
growthand elaboration of aflatoxin (Table 3.1). Maxi-
mum fungal growth was recorded at pH 5 while total
aflatoxin elaboration was maximum at 6.5 pH (Table
3). Similar result were earlier reported by Joffe and
Lisker (1969) and Buchanan and Ayres (1975).

Alflatoxin elaboration was significantly higher in
MEYE medium (DMF 20%; Yeast extract 2% & pH
6.5) than SMKYY medium by all the eightiest oxigenic



Mahua flower yeast extract medium

Table 3. Influence of pH on aflatoxin production by Aspergillus
Slavus growing in mahua flower yeast extraci (MIFYE) medium.

DMF Mycehal dry Allatoxin (mg/100 ml) )
2/100 ml weight g/100 B, G, Total
ml B+G
3.5 2.3 22 1.4 3.6
4.0 2.8 1.9 1.9 3.8
5.0 32 1.7 1.5 32
6.0 3.0 2.7 2.8 55
6.5 3.0 2.9 2.8 5.7
6.5 (SMKY) 2.8 1.8 2.0 3.0

Table 3.1 Analysis of variance formycclial

dry weight and aflatoxin
content at different DMF concentration,

Sourceof  DF,

Myecelial dry wi. Aflatoxin B, Aflatoxin G,
variation MSS.  Fovalue MSS. F vae MSS.  Fualue
Concentra-
tions (DMF)  § 0.281 62.983* 0.744 194.087* 1124 424.15)*
Error 12 0.004556 0.0038333 0.00265
Total 17
CD.at5% 0.118813 0.1102039 0.0916291
*P <0.001

Table4. Production of aflatoxin by selectedei ghtisolatesof Aspergil-
“lus flavus growing in mahua flower yeast extract (MFYE) medium
and SMKY medium.

Mycelial dry
weight g/100 ml

Aftatoxin (mg/100 i)

Isolates
B G, Toil B +G

MFYE SMKY MEYE SMKY MFYE SMKY MFYE SMKY

UDB-1 31 29 24 2l 25200 49 4l
UDB-4 3.0 37029 26 29 22 58 4%
UDB-§ 3 28 28 13 30 9 58 42
UDB-§ 31 30 22 1.8 24 16 46 34
UDB-68 28 30 2.2 19 23 1745 36
UDB-76 27 28 16 23 28 20 54 43
UDB-83 30 29 23 20 26 18 49 38
UDB-110 3.0 34 30 26 31 30 6l 56

isolates of A. flavus (Table-4). Mateles and Adye
(1965) have suggested that zinc, iron, manganese are
also required as trace elements for better production of
aflatoxin. Mahua flower though devoid of zinc and
manganese, contains iron and many other trace ele-
ments such as calcium, phosphorus, magnesium and
vitamins which might be compensating the absence of
zinc and manganese. Thus greater production of afla-
toxin in MFYE medium in comparison to SMKY
medium could be due to the cumulative effect of
sugars, minerals, vitamins and growth factors. Thus,
mahua flower yeast extract medium can be used in the
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laboratory for aflatoxin elaboration.

’ Authors are thankful to Prof. K.S. Bilgrami Head
Umversnty Department of Botany, Bhagalpur Univer:
sity, Bhagalpur for providing necessary laboratory
facilities.
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