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ABSTRACT

The microorganisms are grown for many purposes. Culture media used in the laboratory for the cultivation of
microorganism supply the nutrients required for the growth and maintenance. Nutrient agar (NA) is universally
used as a general purpose medium for the cultivation of broad range of bacteria. Potato Dextrose Agar (PDA) is
commonly used for the isolation and growth of wide range of Fungi. The feasibility of developing alternative media
to different culture media namely PDA and NA were assessed using locally available cheap materials because the
use of readymade culture media in schools and laboratories has financial limitations. Generally the cheap locally
available materials such as cereals and legumes may serve as alternative nutrient media to grow bacteria and fungi.
The materials used in this study were rice, chickpea, corn, dhal, thinai, natural soy flour and processed soy flour
(TVP). For bacteria the test organisms used were E.coli, Pseudomonas sp., Bacillus sp., Saphylococcus sp. and
Klebsiella sp. The Klebsiella sp. grows well in all alternative nutrient sources and generally Bacillus sp., grows less
in all alternative culture media. The colony morphological characters of bacteria such as shape, margin, elevation
and colour were generally similar compared with NA. For fungi the test organisms used were Trichoderma sp.,
Aspergillus sp., Penicillium sp., Sclerotium sp. and Fusarium sp. On average Sclerotium sp. showed significantly
(p<0.05) higher growth in rice. Penicillium sp. showed significantly (p<0.05) low growth in rice and corn. The
present study clearly showed in comparison with PDA and NA the possibility of using cheap locally available
materials such as rice, chickpea, corn, dhal, thinai, natural soy flour and TVP as alternative nutrient media for
bacteriological and mycological studies.
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INTRODUCTION

Microbiological studies depend on the ability tdtimate and maintain microorganisms under labosatamditions
by providing suitable culture media that offer feafole environmental conditions. A nutrient matepgedpared for
the growth of microorganisms in a laboratory islezhiculture media. Microorganisms can obtain enetiggctly
from sunlight while carbon can be made availableriganic forms such as carbohydrates, or inorgimins such
as carbon dioxide and water.

NA medium is commonly used as general purpose meébu the cultivation of broad range of bactertdsla basic
medium composed of peptic digest of animal tisdmeef extract, yeast extract, sodium chloride andrag
(HEIMEDIA).
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Fungi are a group of eukaryotic spore bearing noiganisms. They generally reproduce asexually axdadly.
Some are agents of diseases in plant and animatasfpic) while some are saprophytic and play aomajle in
nutrient recycling. PDA is commonly used for thewth of fungi in laboratories and composition islivekefined.
PDA contains potato infusion, dextrose and agaMiEDIA)

Those readymade media PDA and NA are used forrthetly of microorganisms but these are expensieetased

in schools. Microbiological researches are carnatlat high cost and scarcity of culture media (@efeoye and
Adedire 2005). It is one of the serious problems for a deveigpcountry. Microbial researches are hindered by
high cost of culture media. Therefore we have yadruse various alternative media and agar doge the cost
involved. Agar is a solidifying agent and very fetudies have concentrated on replacing agar fadichtion. In

line with the other studies carried out in thisaaby a number of authors, this group (Ravathid., 2012; Nirmala

et al., 2014) has worked on the possibility of usinguenber of sources as alternative culture medianEken,
there is a necessity to formulate new media wililgavailable low cost material as substitutesN@é and PDA.

The present study is aimed at replacing the nutsenrce by various locally available cheap malersach as
cereals and protein sources that contain consitieabount of protein and starch. The nutrient niaerused
commonly constitutes Sri Lankan food. These gootient source media are cheap and easily availablecal

shops and supermarkets. They were selected asralnattrient source to prepare the alternativeucelmedia.

MATERIALSAND METHODS

COLLECTION OF SAMPLES

The tested alternative nutrient samples such as ®io/za sativa), Chickpea Cicer arietinum), Corn Zea mays),
Dhal (Lens cullinaris), Thinai Setariaitalica), Natural soy flour and Processed Soy flour (TY&)cine max) were
purchased from local shops in Jaffna. They weratifled and confirmed by a taxonomist in the Depeatt of
Botany, University of Jaffha.

SOLID MEDIA FORMULATION

The required sample was completely ground into fioeder by electric blender (National) with the wdesieve.

Then the powdered samples were kept in air tightaioers until its use. Seven different solid megléae prepared
as follows. Specific amount of sample from each te&en and mixed with (0.5 - 4 g) of agar (HIMEDIA)he

solidification times of the alternative nutrientgales were found out. According to the resultsIiniawas decided
to use 1 g of agar dissolved in 100 ml of distiNeater with 3 g of each sample powder. PDA and N&tgs served
as control. In all experiments the pH of the mesés measured and adjusted to 7+ 0.2. The dissohestia were
sterilized by an autoclave (Dixons, ST19T) at 2for 20 minutes under the pressure of 15 Ibsfiresid were
poured into sterile petridishes separately.

PREPARATION OF FRESH CULTURE

BACTERIA

The tested bacterial samples suctEasli, Pseudomonas sp, Bacillus sp., Saphylococcus sp. and Klebsiella sp.

were collected from the bacterial culture collestif the Department of Botany, University of Jaffiiden these
bacteria were streaked on the freshly prepared Nliom from the original stock culture. The cultineere
allowed to incubate at 3 for 24 hours.

FUNGI

In this study five different fungi namelyrichoderma sp., Aspergillus sp., Penicillium sp., Sclerotium sp. and
Fusarium sp. were obtained from the fungal culture coll@ttof the Department of Botany University of Jaffna
Prior to the study above fungal disks were put iftessh PDA medium. The cultures were incubatedoatr
temperature for 2-3 days.

MICROBIAL INOCULATION INTO ALTERNATIVE MEDIA SOURCES.

BACTERIA

The young cultures of tested bacteria suchEa®li, Bacillus sp, Sphylococus sp, Pseudomonas sp, and
Klebsiella sp were taken. Serial dilution was done accordinghe standard method to get a final bacterial
inoculum concentration of 1.0x &@ell/ml. 0.1 ml bacterial suspension was takemaisi sterile pipette. It was
inoculated on to the center of solid media underilst conditions and was spreaded uniformly byailst glass
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spreader. The same bacteria were inoculated ilicatps in each alternative culture medium. Therthed plates
were incubated at 8C for 48 hours. After the incubation all the platesre observed for bacterial growth and the
number of colonies was counted in the triplicattgs.

FUNGI

Actively growing pure culture of test fungi suchTaschoderma sp.,Aspergillus sp.,Penicillium sp.,Sclerotium sp
andFusarium sp. were taken. Then a fungal disc was cut bygu8imm sterile cork borer and placed on the surface
of each alternative nutrient culture media in regties. The tested fungi were also introduced on Ri2éia which
served as control. Then all the plates were in&that room temperature for 2-3 days. After incudratliameter of
fungal mycelia was measured by using a ruler irir8ctlons and then average diameter was calculfatedach
fungus.

STATISTICAL DATA ANALYSIS
All data were statistically analyzed by STATISTIEP<0.05) software (version 6;statsoft Inc., TulsajS

RESULTSAND DISCUSSION

SOLIDIFICATION TIME

The results showed various solidification timeskl€al) when different alternative nutrient souraesre mixed
with varying proportions of agar ranging from 0.5 4 g. However similar solidification time for mignt broth +
agar was obtained when 1.5 g - 2 g of agar wasdattelifferent protein sources, which is consist&ith the
results obtained by Deivanayaki and Iruthayarajl@)Ofor vegetable source and Annan-Pealal. (2010) for
Cowpea. 3 g of sample was taken in the experimdrithwwas carried out by Revathi al. (2012). In our
experiment 1 g of agar was used with 3 g of sanifeause in our experiment the purpose is to rethecamount
of agar, as the price of agar is high so in thisecavhere the reasonable working time changesniceease or
decrease.

Even though the pH values were kept constant arqughout the experiment it was our view to chedletier
these alternative nutrient samples can be usedoumtithdjusting the pH as many of the schools in lipieg

countries lack pH meter. The pH values of diffefeminulations ranged from 6.12 - 6.89. It was iating to note
that there was no significant change in the diametegrowth whether the pH was adjusted to 7.0 bewthe
experiment was carried out as such.

Table|: Solidification time of various nutrient sources

Weight of sample(g) Weight of agar (@) Rice| Chickpea Corn Dhal Thinai Natural Soy Flour| TVP
(minutes) | (minutes) | (minutes)| (minutes) | (minutes) (minutes) (minutes)

3.0 0.5 57 55.0 56 65 68 62 68
3.0 1.0 38 35.0 34 36 37 30 41
3.0 1.t 35 20.0 26 24 28 26 37

3.0 2.0 27 20.0 23 21 26 25 31

3.0 2.5 24 18.5 21 20 25 20 27
3.0 3.0 23 14.0 20 18 24 19 24
3.0 3.5 19 15.0 17 15 23 18 23
3.0 4.0 17 9.0 16 14 20 13 18
NA 3.0 18 19.0 19 17 19 20 20

The alternative culture media such as rice, chiakgern, dhal, thinai, natural soy flour and TVhtein different
nutrient sources. Agar is a solidifying agent. dt used to solidify the alternative culture mediufditer the
solidification of medium, it is easy to spread theculum and we can easily calculate the numberoidnies in
solid media.

BACTERIA

Among the five bacterial inocul&lebsiella sp., showed significantly (p>0.05) high growtherat chickpea, while

less growth rate in rice (Figure 1). In most o #iternative nutrient sourcdslebsiellas sp., showed significantly
(p>0.05) high growth rate than other tested ino@xeept in soy flour.Bacillus sp., showed significantly (p>0.05)
high growth in NA next to chickpea and showed Igsswth rate in thinaiPseudomonas sp., showed significantly
(p>0.05) high growth rate in natural soy flour afbwed less growth rate in rice.
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Figure 1 bacterial growth in different alternative formulations

Other test organisr&aphylococcus sp., showed significantly (p>0.05) high growth ratéNA next to chickpea and
showed less growth rate in thingicoli showed significantly (p>0.05) high growth ratechickpea and showed less
growth rate in rice.

It is interesting to note thd€lebsilla sp. showed significantly (p>0.05) high growtherat chickpea than NA.
Pseudomonas sp. showed comparatively high growth rate in natsog flour than NA.

When each of the test organism was grown in variigsnative nutrient sources various results vedrtained. All
the test organisms showed significant growth irpedtein sources but comparatively less growthde.r

There are a number of studies concentrated to rs@kernative source of culture media. To replade pant
materials have been used for the growth of bacfesia different sources. Another study on growtll a@altural
characteristics of selective bacteria on cowpea aga done by Annan Prahal. (2010). In a study sago was used
as alternative culture media (Kapilan and Thavit;e2008). The legume seeds were also used as alternativee
media (Ravathiet al., 2012).

NA is used as a common culture medium to grow warieacteria. This consists of nutrient broth arar.aghe cost
of 1kg of nutrient broth (BIOCHMIKA) is approximdte€ 93 (15 750 LKR). It costs around 95 LKR to jpaee 1
liter of NA medium whereas it costs less than 1 LtRorepare different alternative formulations. $tihe use of
different alternative formulations as culture meittidaboratories with basic facilities is very mufdasible and
cheaper when compared to commercially prepared Although these alternative formulations can be areg
instantly, they can even be stored for more themoath at room temperature in tropical climate.
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Figure 2-fungal growth in different protein formulation

In this experiment the test organisms suchTachoderma sp., Aspergillus sp.,Penicillium sp., Sclerotium sp. and
Fusarium sp. showed significantly higher growth in all neit formulation medium but comparatively less gttow
was observed in rice (Figure 2¥clerotium sp., Aspergillus sp., Fusarium sp. and Penicillium sp. showed
significantly (p>0.05) high growth rate in PDA thather alternative culture media. Brichoderma sp., showed
high growth rate in chickpea than PDA. It is insgieg to note that onl$clerotium sp. grows in rice.

Among the five tested organism&usarium sp, Penicillium sp., Sclerotium sp., andAspergillus sp., showed
significantly (p>0.05) high growth rate in PDA, ale$s growth rate in rice, exceg®lerotium sp. which showed
less growth rate in TVP.

On the wholeSclerotium sp. showed high growth rate in all the alternatuture media except in chickpea as in
the case with PDAPenicillium sp. showed comparatively less growth rate inltdraative culture media.

There are a number of studies concentrated torselegrnative culture media to replace PDA. Onéystuas aimed
to determine the optimum extraction process for imaithbrown rice flour (HMBRF) and to investigatestrowth
of Aspergillus niger using the extract as culture medRoindarun et al., 2010. Another study was done on
preliminary screening of alternative culture meftiathe growth of some selective fungi (Tharnetal.,2011). In
this study an attempt was made to test the poisgibil using some cheaply available materials (sagw dried
Palmyrah tuber flour) as alternative media for falngrowth.

PDA is used as a common culture medium to growowuarifungi. The cost of 1 kg of PDA (biochmika) is
approximately $ 100 (12 750 LKR). It costs arour) 4 KR to prepare 1 liter of PDA medium whereasadsts
approximately 300 LKR to prepare same volume ofedint alternative formulations. Thus the use dfedent
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alternative formulations as culture media in labanias with basic facilities is very much feasibled cheaper when
compared to commercially prepared PDA. Althougts¢halternative formulations can be prepared inistatfitey
can even be stored for more than a month at roompéeature in tropical climate.

CONCLUSION

Based on this study it is concluded thaebsiella sp. grows well in most of the nutrient/media sesrincluding
NA with maximum growth in chickped&acillus sp. generally grows least in all the nutrient searexcept in rice.
Among the different tested sourd¢iebsiella sp. andPseudomonas sp.showed significantly (p<0.05) higher growth
rate in Natural soy flour than NA. All the test argsms excepPseudomonas showed significantly (p<0.05) high
growth rate in chickpea.

It should be noted that this study has used a campacteriume. coli along with the other bacteria. It is important
to note that. coli is generally used in microbiological studies imast all labs. Studies should be carried out to
find the chemical compositions of alternative reriti sources and biochemical characteristics ofbthaeria in
different alternative nutrient sources and moré eeganisms (bacteria) should be used to identiéyduitability of
using these alternative nutrient sources as aligengeneral purpose medium. It is recommended findher
research be conducted with other possible altemmatutrient sources for the production of bactedalture
medium.

Based on the findings of the study it is concluthed Sclerotium sp. showed significantly (p<0.05) high growth rate
in all alternative culture media which is consistesth the growth in PDATrichoderma sp., showed significantly
(p<0.05) highest growth rate in chick pea amongrhgient sources used in this study. In all tesikdrnative
sourcesPenicillium sp. exhibited significantly (p<0.05) less growttter in chickpea and soy flour and virtually no
growth in rice and cornAspergillus sp., showed significantly (p<0.05) high growth rae TVP among the
alternative nutrient sources which compares verywith PDA.
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