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ABSTRACT

The exorbitant costs of culture media have depriheduse of readymade culture media such as P®@atdrose
Agar (PDA) in schools and laboratories with finagciimitations. Generally legume seeds are fountbéoa good
protein source for nutritional purposes. This stuays carried out to find the feasibility of usirggume seeds as an
alternative nutrient source to grow fungi. Cowpgeeen gram, black gram and soya meat (processea kegn)
were used in this study. The test organisms use@ \Wepergillus, Trichoderma, Fusarium, Sclerotiumda
Pencillium sp. On average Fusarium sp shows sigpnifily (p<0.05) higher growth (5.8540.18) in blactgn and
Aspergillus shows significantly (p<0.05) less grow1.5840.31) in PDA. In comparison with the perf@nce on
conventional potato dextrose agar (PDA) media, phepared protein formulations were found to be tigkly
cheap and good alternative culture media for mygigal studies.
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INTRODUCTION

Microorganisms need nutrients, a source of energy @ertain environmental conditions in order tovgrand
reproduce. Culture media used in the laboratorgtercultivation of microorganisms supply the reris required
for growth and maintenance. PDA is a common medised to grow fungi in laboratories. This is a basedium
composed of dextrose, potato extract and agarhésedadily available culture media are expensivere is a need
to find alternative media or reduce the amount gdraadded during the preparation of culture mediarder to
reduce the overall cost involved. Few of the stsidiescribed below have focused on addressingshi®i Arnan-
Parhet.al has worked on cowpea as a cost effective altemmatilture media for the growth of bacteria [1].otigh
the authors have used cooked (boiled) cowpea tease the shelf life up to three months in theidgt we
presume that it is not essential to boil as cowpeaadily available. There are reports that usactl sources such
as sago, palmyrah tuber flour, tubers of sweettpaaad cassava as alternative growth media forif{g3].
Further there are also reports using vegetables adternative source for preparing culture mediate growth of
fungi and bacteria [4]. The present study is aimédeplacing the nutrient source by a solid formpobtein
formulation. This is because most of the otheristudited here do not use substrate in dried farchthey require
an additional step of drying except for sago befmacessing further. Legumes such as cowpea, gean, black
gram and soya meat serve as a good protein sontbéhay are locally available cheap materials. €ha®tein
sources were selected to formulate the media togtbwth of some selected fungi.
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MATERIALSAND METHODS

Collection of samples
Edible legumes such as green gram, black gram, meypd and cowpea were purchased from supermarkétdfna
and identity was confirmed using a taxonomist m thniversity.

Solid media for mulation

The samples were cleaned and finely powdered wegxgric blender and sieved as fine powder. Thedsowas
stored separately in sterile containers until ge.u~our different solid media were prepared dsva. 3 g from
each protein source was taken and mixed with @5g3agar (HIMEDIA) and dissolved in 100 ml distdlevater.
The solidification times of each media preparatiaas recorded in triplicates. Finally 2 g of agad &g of each
protein formulation of pH of 5.6+0.2 were used lhsaccessive experiments.

Microbial Inoculation

The standardized culture of each test fungi narspergillus, Trichoderma, Penicillium, FusaritandSclerotium
sp were prepared by dissolving 3.9 g of PDA in 1D@istilled water, autoclaving, pouring and inaatirhg into
plates. The inoculated plates were incubated a8 28tfor 2 days. Then a fungal disc was cut by gisiterile cork
borer and placed on the surface of the relevanti®uimedia in six replicates. The organisms intoeduon PDA
media served as control.

After incubation, the plates and respective coatmatre observed for the degree of growth in terhthediameter
(cm) in two different directions in perpendiculanwhich fungal hyphae have grown.

Statistical data analysis

All data were statistically analyzed by STATISTIGAftware (version 6; Statsoft Inc., Tulsa, USA)eTdiameter
of the fungal growth obtained for each protein fatation as well as the specific fungi growing offetient protein
formulation were first analyzed by one-way analysfsvariance (ANOVA) when the results of the oneywa
ANOVA show the mean values of the samples are fagmtly different, the ANOVA was followed by Pokbc
comparison of means and Duncan’s Multiple Range 28IRT), using STATISTICA 6.0 software. The levef
statistical significance was set at p<0.05.

RESULTSAND DISCUSSION

The results showed that when the different prageurces were used with varying proportions of dgae different
solidification times as expected. However similalidification time for PDA was obtained when 1.82j of agar
was added to different protein sources which issitent with the results obtained for bacterialvgto media
produced by Deivanayaki and Iruthayaraj for vegetamurces and Annan Prah et al. for Cowpea aldnd][
However if the amount of agar used is increasegragimately there is a reduction of time duratiaken for
solidification (Table 1.1).

Table 1: Mean solidification times of various protein sour ceswith different proportionsof agar

Weight of Weight SOY MEAT BLACK GRAM GREEN GRAM COWPEA
protein of (mean setting time) (mean setting time) (mean setting time) (mean setting time)

sources(x)g agar(Y)g (min) (min) (min) (min)

3 1 >43 42 43 42

3 1.t 37 41 33 30

3 2 33 34 30 24

3 2.5 31 33 28 22

3 3 22 18 22 20

3 35 16 14 18 17

3 4 12 12 13 12

The mean value was obtained from the experimemtecbout in triplicates. PDA - mean solidificatitime 15 min.
X —weight of cowpea, soy meat, black gram and gggam. Y -Weight of agar powder.

Even though the pH values were kept constant araughout the experiment, it was our view to chedlether
these protein formulations can be used withoutstitjg the pH as many of the schools in the devalppbuntries
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lack a pH meter. The pH values of different forntiolias ranged from 6.12- 6.89. It was interestingate that there
was no significant change (data not shown) in ihendter of growth whether we adjusted the pH toof.@ent on
with the experiments as such.

Figure1: Fungal growth in different protein formulations
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Graph drawn using Microsoft Excel (2003). Errordoginow standard deviation.

The formulated media consisting of protein sournd agar supported the growth of all test organighig. 1).
Trichoderma sprecorded significantly (p<0.05) higher growth @&t0.34) in PDA which is followed by cowpea
(5.60+0.34), greengram (5.31+0.27) and blackgra@3#0.21).Fusarium spshowed significantly (p<0.05) higher
growth in blackgram (5.85£0.18) and PDA (5.78+0.28)ich is followed by greengram (5.25+0.28) and pew
(4.58+1.35) Moderate growth was observedSaterotium spwvhich showed 3.70+0.28 in greengram, 3.41+0.34 in
blackgram, 3.15+£0.30 in cowpea and 2.96+0.21 in PBgpergillusand Penicillium did not show significant
(p<0.05) growth among the four alternative proteturces tested and the least growth in PDA (1.53+@nd
2.03+0.13 respectively)

A number of studies have been carried out to filbek@ative source of culture media to replace euatriagar and
PDA. In a study Sago was effectively used to replaatrient source as well as agar for the growtlsedécted
bacteria [3]. It has been shown that cocol@idcus nuciferpliquid endosperm will alone support the growth of
bacteria (unpublished data). In another study \&detwas successfully used as a nutrient sourde agar for
microbial growth [4]. However caution should be e®ed while extrapolating the results becausedheirements
for vegetative growth are generally less stringeimén compared with that of sporulation (5).
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PDA is used as a common culture medium to growousrifungi. The cost of 1kg of PDA (Biochmika) is
approximately $ 100 (12,750LKR). It costs around 4&R to prepare 1 litre of PDA medium whereasasts
approximately 300 LKR to prepare same volume didént protein formulations. Thus the use of défarprotein
formulations as culture media in laboratories vii#tsic facilities is very much feasible and cheapeen compared
to commercially prepared PDA. Although these protiermulations can be prepared instantly, they eaen be
stored in air tight containers for about three rherdt room temperature in tropical climate.

CONCLUSION

Based on the findings of this study, it is concllitieat,Fusarium spshowed significantly (p<0.05) higher growth in
blackgram an&clerotium sgshowed the highest growth in greengram amongetsted protein sourceBenicillium
sp exhibited significantly (p<0.05) higher growth (84£0.22)in blackgram Aspergillussp shows significantly less
growth in PDA when compared with that of all thetein formulations. All the tested fungi excptchoderma sp
did not show higher growth in PDA.
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