Available online at http://www.journalcra.com

INTERNATIONAL JOURNAL
OF CURRENT RESEARCH

International Journal of Current Research
Vol. 9, Issue, 09, pp.56887-56893, September, 2017

ISSN: 0975-833X
RESEARCH ARTICLE

COST EFFECTIVE ALTERNATIVE FUNGAL CULTURE MEDIA FORMULATION USING FRUIT AND
VEGETABLES WASTE

Arati Kadam, Suraj Patil, Mrunalini Sonne, Kirti Dahigaonkar, Jaspal Kaur Oberoi
and *Pratibha Jadhav

Abeda Inamdar Senior College, 2390, KB Hidayatullah Road, Azam Campus, Pune - 411001

ARTICLE INFO ABSTRACT

Potato Dextrose Agar is general purpose medium used for the cultivation of broad range of fungi. Use
of commercially available culture media for research purpose is costly so cheap culture media needs to
be formulated. The feasibility of developing alternative culture media for PDA was assessed using
locally available cheap materials such as Vegetables and fruits wastes, as they contain considerable
amount of carbohydrate, protein and macro elements. These wastes are easily available in local shops,
vegetable markets and kitchen. Now a day’s waste disposal is also a major problem, so use of these
nutrient rich waste materials for cultivation of fungi could be Good Avenue to look for. Waste such as
Drumstick peel, seed; Cauliflower stalk, Potato peel, Fenugreek stem and orange peel was used to
formulate media. Ability of media to support growth of Aspergillus and Trichoderma was tested.
Elemental components of the media were determined. The medium had considerable protein and
carbohydrate content. The pH of the media was adjusted to 4.0 + 0.2 before sterilization. Growth on
formulated media was comparable to commercially available media.
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INTRODUCTION

They were selected as a natural nutrient source to prepare the
alternative culture media. Culture Media is widely used to
enrich, isolate and cultivate microorganisms of interest from
the environment. Potato Dextrose Agar medium is commonly
used as general purpose medium for the cultivation of broad
range of fungi. Fungi are a group of eukaryotic spore bearing
microorganisms. They generally reproduce asexually and
sexually. Some are agents of diseases in plant and animals
(parasitic) and some are saprophytic. They play major role in
nutrient recycling. PDA contains potato infusion, dextrose and
agar. Readymade media such as PDA are expensive. In today’s
world waste disposal is also a major problem. Lot of research is
carried out so as to use domestic waste for production of cheap
media. Higher cost of cultivation media is a matter of concern
(Adesemoye and Adedire et al.,, 2005). To reduce the cost of
media, various substitutes are being tried out for commercial
media and agar. Different media for the growth and isolation of
organisms have been reported from different substrates. Some
vegetables and fruits have been used to cultivate fungi, such as
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Carrot, Tomato, Cabbage, Pumpkin (Deivanayaki and Antony
Iruthayaraj, 2012) etc. with easily available low cost material
as substitutes for PDA. Some others have used cow pea, green
gram and black gram as starch and protein substitutes to reduce
the cost of microbial media (Basu et al, 2015).
Microorganisms are almost omnipresent and very diverse.
Microorganisms thrive in different conditions and have variety
of growth requirements; like nutrients, pH, osmotic conditions
and temperature (Bhattacharya et al., 2002). The current
limitations of cultivation of microbes in lab need to be
addressed by formulation of newer media.

MATERIALS AND METHODS

Collection of samples

Vegetables and fruits like Drum stick (seeds and peels), Orange
peel, Potato peel, Cauliflower stalk, and Fenugreek stem were
collected from local shops, vegetable market and kitchen. The
collected samples were transported to the laboratory and
processed immediately.

Treatment of samples

Peels, stalks and seeds were sun dried for 2-3 days. Dried
material was grinded to powder using electronic blender. The
powdered samples were kept in air tight containers until its use.
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Table 1. Mediaformulation by mixture of various vegetable wastes

Sr. No Name of Cauliflower Stalk Potato Peel Fenugreek stem Orange peel Agar
T Formulation (gm/100ml) (gm/100ml) (gm/100ml) (gm/100ml) (gm/100ml)
1 CPFO-A 0.30 0.25 0.25 0.20 2.50
2 CPFO-B 0.20 0.25 0.25 0.30 2.50
3 CPFO-C 0.25 0.30 0.20 0.25 2.50
4 CPFO-D 0.25 0.20 0.30 0.25 2.50
5 CPFO-E 0.25 0.25 0.30 0.20 2.50
6 CPFO-F 0.25 0.25 0.20 0.30 2.50
Table 2. Media formulation using Drum stick
Sr. no Drum stick peel powder gm/100ml Drum stick seed powder gm/100ml Agar gm/100ml
1 1 0 2.5
2 0 1 2.5
3 1 1 2.5
Table 3. Diameter of fungal growth on different media
Media — Dp DS CPFO-A CPFO-B CPFO-C CPFO-D CPFO-E  CPFO-F PDA
Fungus|
Trichoderma spp 40 25 2.0 4.0 2.5 35 3.0 35 4.0
Aspergillus spp 45 2.0 2.5 4.0 3.0 4.0 3.0 2.0 4.5

Table 4. Concentration of sugar and protein in alternative media

Media name

DNSA (Reducing sugar)mg/1000ml

Folin Lowry (Protein) mg/1000ml

CPFO-A
CPFO-B
CPFO-C
CPFO-D
CPFO-E
CPFO-F
DS

DP

9.5

9.2
8.7
9.9
8.9
8.8
6.9
7.5
6.3

Table 5. Nutrients present in CPFO-B formulation powder by chemical analysis
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Table 6. Nutrients present in CPFO-D formulation powder by chemical analysis
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Formulation CPFO-F

Fig. 1. Growth of Trichoderma sp on different media
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Fig. 2. Growth of Aspergillus sp on different media
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Table 7. Nutrients present in DP formulation powder by chemical
analysis
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Table 8. Comparative cost study of media

Sr. No. Liquid Media Total Prize(Rs)/100L
1. PDB 17980
2. DP 1460
3. DS 1150
4. CPFO-A 1607
5. CPFO-B 1417
6. CPFO-C 1331
7. CPFO-D 1336
8. CPFO-E 1255
9. CPFO-F 1327

Test organisms used
Trichoderma sp, Aspergillus sp.
Media Formulation

The dry powder was kept in warm water for 2-3 hours. Then
filtered with the help of filter paper and the filtrate were used to
prepare nine different solid formulated media with varying
proportion of components. Then agar, which is solidifying
agent was added in 100 ml distilled water (Famurewa et al.,
2007) In all experiments the pH of the media was adjusted to 4
+0.2. The dissolved media was sterilized in autoclave at 121°C
for 20 minutes under 15 psi pressures and were poured into
sterile Petri dishes separately.

Preparation of fresh culture

In this study two different fungi namely Trichoderma sp.,
Aspergillus sp., were obtained from ATCC. For study, fungal
cultures were grown on PDA medium. The cultures were
incubated at room temperature for 2-3 days.

Inoculation of fungus into alternative media

Actively growing pure culture of test fungi such as
Trichoderma sp, Aspergillus sp, were taken. Then a fungal
culture was placed on the surface of each alternative nutrient
culture media in triplicates. The tested fungi were also
inoculated on PDA media which served as control. Then all the
plates were incubated at room temperature for 2-3 days.

Fungal growth was observed in formulated media

Fungal growth was measured in terms of fungal diameter at
room temperature for total duration of 48 hrs. Fresh culture was
used for determining growth in terms of diameter. Diameter of
fungal growth was measured in cm (Sathiya Vimal et al,
2013).

Estimation of protein and carbohydrates

Protein was estimated by Folin Lowry’s method while
carbohydrates content was analyzed by DNSA method.

Chemical analysis of the dehydrated powder

The chemical composition, macronutrient content of the tested
samples was determined by EDS (Energy Dispersive
Spectroscopy) analysis.

RESULTS

Alternative media supported the growth of fungi. No variation
was observed in the growth of Fungi Trichoderma sp as well as
Aspergillus sp. when grown on alternative media. Optimum
growth was obtained after 42 hrs of incubation. On further
incubation, sporulation was seen in culture inoculated on
alternative media. Thus, on alternative media, sporulation took
place within 48hrs same as on Potato Dextrose agar sporulation
was seen after 48hrs. Comparative growth profile of
Trichoderma sp., Aspergillus sp. on PDA and various
formulations. Fungal growth measured in terms of diameter
was compared to growth on different formulations and control.
Formulation DP showed 4.5cm diameter which was equal to
fungal diameter on control. Other formulations DS, CPFO-A,
CPFO-B, CPFO-C, CPFO-D, CPFO-E, CPFO-F showed
diameter 2cm, 2.5cm, 4cm, 3cm, 4cm, 3cm, 2cm respectively.
Fungal growth measured in terms of diameter was compared to
growth on different formulations and control. Formulation DP
showed 4cm diameter which was equal to fungal diameter on
control. Formulation DS, CPFO-A, CPFO-B, CPFO-C, CPFO-
D, CPFO-E, CPFO-Fshowed diameter 2cm, 2cm, 4cm, 2cm,
3.5cm, 3cm, 3.5cm respectively.

Protein and sugar estimation

The protein and sugar composition was estimated by standard
method and showed presence of sugar and protein. Maximum
sugar and protein was found to be present in media CPFO-B
and CPFO-C respectively. Thus being rich in these
components, the media is able to support growth of
microorganisms.

Chemical analysis of the dehydrated powder

To determine the elemental content of formulated media, EDS
(Electron Dispersive Spectroscopy) analysis was done. In B
formulation Oxygen (0O), carbon (C), Potassium (K),
Molybdenun (Mo), Magnesium (Mg), Sodium (Na), Nikel (Ni),
Silicon (Si) and Aluminium (Al) were found. In D formulation
Oxygen (0O), carbon (C), Potassium (K), Chlorine (Cl), Sodium
(Na), Calcium (Ca), Nitrogen (N), Magnesium (Mg), Silicon
(Si) and Aluminium (Al) were found. In DP formulation
Oxygen (0O), carbon (C), Potassium (K), Chlorine (Cl), Sodium
(Na), Calcium (Ca), Nitrogen (N), Magnesium (Mg), Silicon
(Si) and Aluminium (Al) were found. The cost of Alternative
media is drastically less than the commercially available liquid
media.

DISCUSSION

Our investigation was aimed at replacing synthetic nutrient
media with vegetable and fruit waste. Previously carrot,
tomato, cabbage, pumpkin waste was used in formulation of
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media (Deivanayaki et al., 2012) but in present investigation,
cauliflower, drum stick, orange peel, potato peel and fenugreek
stem was used for formulation of media. The cost of alternative
media is considerably less than commercial media. Cost of
commercial liquid media is 17,980 Rs/100L but cost of our
media is ranging from 1150-1607 Rs/100L in different
formulations. Chemical analysis of formulations was done by
Electron Dispersive Spectroscopy.

Conclusion

The formulated medias CPFO-A to CPFO-F supported growth
of fungi such as Trichoderma and Aspergillus. In preliminary
study it was found that Trichoderma grew well in DP and
CPFO-B formulation in 48 hours. Aspergillus grew well in DP
formulation in 48 hours EDS analysis was done to find the
elements present in DP, CPFO-B and CPFO-D formulations.
Alternative media could be used as cheap media for routine
experiment in laboratory. On comparison with Potato dextrose
broth, our formulated media DP and CPFO-B gave results
similar as that of commercial media. Formulated media was
found to be highly cost effective.
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