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MAHUA FLOWER YEAST EXTRACT MEDIUM A MORE EFFICIENT AFLA- 

TOXIN PRODUCING MEDIUM 
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Mahua flower extract was evaluated for the growth of toxigenic strains of Aspergillus flavus and aflatoxin elaboration. Different 

concentrations of dried mahua flower, ycast extract, and different pH were tried to find out the best combination, which pronoted optmum fungal 

growth and max1num aflatoxin production. 20% dried mahua flower, 2% yeast extract and6.5 pH of the medium was found to be most conducive 

and produced maximum amount of allatoxin, even more than that produced in commonly used SMKY medium. 
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of yeast exract was added to the 100 ml medium to find 

out the best combination of ycast extract in DMF 
Most of the toxigenic strains of Aspergillus flavus 

contaminate a wide range of food and fecd commodi- 

ies in diffcrent parts of the world (Hesscltine , 1974; 

Moreau, 1979; Bilgrami and Sinha, 1987). The amount 

and composition of aflatoxin produced vary with the 

medium. 

In both the cases final pH of the medium was 

maintained at 6.5 by adding 0.1 NHCI or 1N NaOH. 

substrates, environmentaB conditions and mould strain 
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 sec thc mycclial growth and 

aflatoxin production. 

(Hesseline et al., 1966; Davis and Diner, 1969). 

Different media, such as YES medium (Davis et 

al., 1966), SMKY medium (Dicner and Davis, 1966), 

RiceFlour 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. 

100 ml test medium was autoclavcd in 250 ml flask 

Sincc Mahua Flower Agar medium served as a 

better growth medium (Saha and Singh, 1991) for wide 

range of fungi, it was screened for its ctficacy in 

elaboration of aflatoxin by Aspergillus flavus. SMKY 

medium,considered as better medium promotinghigher 
elaboration of toxin by A. flavus group was used as 

control. 

(at 20 P.S.I. 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 (Dicnerand 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% ycast extract and pH 6.5) and SMKY 

medium lo compare the growth of mycelium and 

allatoxin claboration in two media. 

MATERIALS AND METHODS 

Onc kgof mahua flower was oven dricd at 60°Cfor 
72 hours, ground and packed in plastic botules and kept 
in Ireeze. 5, 10, 15, 20 and 25 g of dricd mahua flower 
(DMF) powder was mixed in 100 ml distilled waler to 

make 5%, 10%, 15%,20% and 25% dilution and boiled 

for 30 minutes. These were then filtered and final 

After incubation, allatoxin was extractcd using 

chloroform. Qualitative detection of allatoxin was 

done on TLC plate using Tolucne: Isoanyl alcohol 

Mcthanol (90:30:20 v/v/v) solvent system (Reddy et 
al., 1970). Quantitative estimation of allatoxin was 

done by spotting the dissolvcd aflatoxin on high per 

formance thin layer echromalographic (HPTLC) plate 
and the amount of aflatoxin measurcd densitome1ri 

volume was made to 100 ml by adding distilled water, 

0.7 g of yeast extract was added in DMF medium 

similar to SMKY medium. 

In another cxperiment 0.7, 2.0, 3.0, 4,0 and 5.0 g 
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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. 

Table 2. Influence of yeast extract concentration on aflatoxin produc. 

ion by Aspergllus flavus growing in 20% dchydrated mahua flower 
(DMF) medium 

Mycelial dry 
weight g/100 

Aflatoxin Ímg/100 mlD 
B 

DMF Aflatoxin (mg/100 ml) 
G Total 

Mycelial dry 
weight g/100 B, 

DMIF 

G Total g/100 ml /100 ml 

B+G ml B+G ml 

2.3 2.8 5.1 0.5 0.9 1.4 0.7 3.2 
6.9 

1.5 

3.2 3.7 0.7 1.2 1.9 2.0 4.0 
6.2 

10 2.8 

4.3 3.6 2.6 15 3.1 1.9 2.4 4.3 3.0 
2. 5.1 5.1 4.0 4.8 3.3 20 3.2 2.3 2.8 

2.5 1.9 4.4 25 3.5 2.0 2.6 4.6 5.0 5 
3.6 SMY 3.1 1.6 2.0 3.6 SMKY 3.1 1.6 2.0 

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

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

Aflatoxin B, Aiatoxin G, Mycelial dry wt. 
M.S.S. F. value M.S.S. F. value M.S.S. Fvalue 

DF. Aflatoxin B 
M.S.S. F. value M.S.S. F. value M.S.S. Fvalue

Sourcc ot D.F. Mycelial dry wi. Aflatoxin G, Source ot 

variation 
variation 

Conccntra- 
Concentra- 

tions (DMP)5 1.541 69.781* 1.620 1171.084*1.796 751.963* tions (Yeast 

extract) 2.415 226.637 1.689 348.247 1.280 338326 Eror 12 0.002 0.0013833 0.0023889 
ETor 12 0.011 0.00485 0.0037833 Total 17 
Total C.D. at 50 0.2640111 0.3644129 0.0869981 
CD. at 5% 0.186684 0.1234 0.106-828 P<0.001 

P<0.001 cally by Camag TLC scanner II with incgrator SP- 
4290. The experimental data were analysed statisti 
cally by one way ANOVA tO see the effect of concen-
Lration of DMF, yeas extract and pH on the production 
of aflatoxin and dry mycelial weight. 

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

Yeast extract also influenced the total aflatoxin (B 
+G) production (Table 2.1). In SMKY medium,0.7 per 
cent yeast extract was added which might be forming the best combination with amino acids, minerals, vita-
mins and growth factors (Davis et al., 1967). However the concentration of yeast extract in mahua flower 
medium, at which maximum elaboration of total afla-
tOxin took place was 2% after which there was decrease 
in aflatoxin production. Two per cent ycast extraCt 
probably making the best combination with sugars and 
other ingredients (Table 2). 

RESULTS AND DISCUSSION 

Maximum production of total aflatoxin (B +G) 
was recorded at 20% DMF concentralion (5.1 mg/100 
ml) which was significantly higher in comparison to 
SMKY medium where the production was only 3.6 mg/ 100 mlof the medium (Table 1.1). Butmycelial growth 
increased with the increasc in the concenuration 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 lactors (Belavady and 
Balasubramanian, 1959). Davis et al. (1966) have 
recommended only 15-20% sugar in the medium for high level of aflatoxin production. In the present study also 20% dried mahua flower (contain approx 15-20% sugar) yiclded the best result. Maeles and Adye(1965) had suggested glacose, sucrose, fructose and raffinose as the most productive carbon source for the growth of Aspergillus flavus. Thus mahua flower powder ful- 

pH of the medium also showed influence on the 
growth and elaboration of aflatoxin (Table 3.1). Maxi-
mum fungal growth was recordcd 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). 

Aflatoxin elaboration was significantly higher in 
MFYE medium (DMF 20%; Yeast extract 2% & pH 
6.5) than SMKY medium by ali the eight test toxigenic 
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43 Table 3. Influence of pll on aflatoxin production by Aspergillus 
flavus growing in mahua flower yeast extract (MIFYE) medium. laboratory for aflatoxin elaboration. 
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Mycelial dry 
weight g/100 B, 

Aflatoxin (mg/100 ml) 
G 

DMF 
g/100 ml 

Total 
ml B+G 

3.5 .2 1.4 3.6 
REFERENCES 4.0 2.8 1.9 1.9 3.8 5.0 3.2 1.7 1.5 
Bclavady B&SC Balasubramanian 1959 Nutritive value of some fruits and vegetables. Indian J Agric Sci 
29 151 

3.2 
6.0 3.0 .7 2.8 5.5 
6.5 3.0 2.9 2.8 5.7 6.5 (SMKY) 2.8 1.8 2.0 3.0 

Bilgrami KS &KKSinha 1987 Aflatoxin in India-1. 
In Aflatoxin in Maize - Proceedings of the Work shop. 
(Zuber M S, EBLillehoj and R LRenfroeds) IMMYT, 
Mexico, DF p 349-358. 

Table 3.1 Analysis of variance for mycclial dry weight and aflatoxin 
content at different DMF concentration. 

Myoelial dryw 
M.S.S. 

Aflatoxin B 
F. value M.S.S. F. vatue M.S.S. Fvalue 

Source of DF 
Aflatoxin G, 

vaTialion 
Buchanan RLJr&J C Ayres 1975 Effect of initial pH 
on aflatoxin productuon. Appl Microbiol 30 1050- 
1051 

Concentra- 

tions (DMF)5 0.281 62.983 0.144 194.087 1.124 424.151 
Error 12 0.004556 0.0038333 0.00265 

Davis N D, UL Diener& D W Eldridge 1966 Pro- 
duction of aflatoxin B, and G, by Aspergillus flavus in 
a semi-synthetic medium. Appl Microbiol 14 378-380. 

Total 17 

C.D. at 59% 0.118813 0.1102039 O.0916291 
P<0.001 

Table 4. Production of aflatoxin by selected eight isolates of Aspergil- lus flavus growing in mahua flower yeast exiract (MFYE) medium 

Davis N D, UL Diener & VP Agnihotri 1967 Produc- 
Lion of aflatoxins B, and G, in chemically defined 
medium. Mycopathol Mycol Appl 31 251-256. and SMKY medium. 

Diener UL & ND Davis 1966 Aflatoxin production by 
isolates of Aspergillus flavus. Phytopathol 56 1390- 
1393. 

Aflatoxin (mg/l00 ml) Mycelial dry 
weigk g/100 ml Isolates 

B, G Total B+G 
MFYE SMKY MFYE SMKY MFYE SMKY MFYE SMKY 

Hesseltine C W 1974 Natural occurrence of mycotox- 
4.9 . ins in cereals. Mycopath Mycologia App! 53 141-153. UDB-1 3.1 2.9 2.4 2.1 2.5 2.0 

3.0 3.2 2.9 2.6 2.9 2.2 5.8 8 
Hesseltine C W, O L Shotwell JJ Ellis & R D 

Stubblafield 1956 Aflatoxin formation by Aspergillus 
flavus. Bacteriol Rev 30 795-805. 

UDB-4 

2.3 3.0 1.9 S.8 .2 3.1 
3.1 

UDB-6 2.8 2.8 

UDB-9 3.0 2.2 18 2.4 1.6 4.6 3.4 

UDB 68 2.8 3.0 2 1.9 2.3 1.7 4.5 3.6 

UDB-76 2.1 2.8 2.6 2.3 2.8 2.0 54 4.3 

Joffee A Z& N Liskar 1969 Effects of light, tempera- 
ture and pHvalue on aflatoxin production in vitro, Appl 
Microbiol 18 517-518. 

2.3 20 2.6 18 4.9 B.8 UDB 33 
UDB-10 

B.0 2.9 
3.0 3.4 3.0 2.6 3.1 3.0 6.1 S.6 

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 

Mateles R I&IC Adye 1965 Production of allatoxins 
in submerged cultures. Appl Microbiol 13 208-211. 

Mehan V K &JS Chohan 1973 Relative performance 
of selected oxigenic and non-toxigenic isolates of 

Aspergillus flavus Link Ex Fr. on different culture 
media. Indian J Expt Biol 11 191-193. 

Mishra R S & K k Sinha 1979 Rice Flour Liquid 
Medium: Ancw medium to study the aflatoxin produc 

ing potential of Aspergillus flavus. Nat Acad SciLetters 
287-88. 
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Moreau C 1979 Moulds Toxins andFood. Moss MO ed Bio-chem 38 568-571. 

Saha N K & BK Singh 1991 Mahua flower medium: 
A new natural and antibacterial culture medium for 

fungi. Nat Aca Sci Letters 14 359-361. 

John Wiley & Sons New York. 

Reddy TVLVishwanathan& TA Venkitasubramanian 
1970 Thin layer chromatography of aflatoxins. Anal 
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