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ABSTRACTS

Earth has native milieu for fungi that cover indival kingdom since evolution. The Keratinophilinduare allied
molds that produce the keratinase enzyme to deglrazl&eratinous materials in or on the soil. Theaprophytic
fungi also play a role as causative of superfididiections in the environmenin order to present study, three
isolates of fungi were evaluated to determine ffexctof physical conditions (temperature & pH)fomgal growth
on keratinophilic species. They were grown in aanitated culture medium containing various paranmetef
temperature & pH variations. In the study, Amongjased species, all species Chrysosporium indicnowed the
highest growth weight of dry mycelium at 15°C t8G&mperature & pH 3. While another two remaingpgcies
show slime increased growth at'@5& 7pH. In the present study, the best growth vem®rded at 25°C to 35°C
and 5-7 pH. Usually too alkaline and too acidicig@ns or too high and too low temperature are fasorable for
the growth of fungi. The leading phenomena of keoghilic fungi in Jaipur are possibly due to ther@in
environmental conditions.
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INTRODUCTION

Fungi have an individual territory with an importaole in the environment since evolution thatristhie second
population after bacteria in soil [1-2]. During tlaest decades, fungal infections are raised to 2@%-2f the world’s
population [3]. In Major classification system afnigi, more than 100 species of fungi are generaltpgnized as
pathogen found in soil [4]. They choose the foréstmyard, park soils, as well as sediments ofrttiers and
oceans contained humus and organic material asetftecandidate for growth. These fungi also canfeetions i.e.
known as dermatophytosis [5]. Environmental factplay an important role in the growth and sporolatof
keratinophilic fungi [6-7]. Each fungus comprisespecific range of temperature & pH where they geow and
sporulates. Usually too alkaline and too acidiaugohs or too high and too low temperature arefawbrable for
the growth of fungi. Typically the optimum tempenat ranging from 15°C to 35°C and pH also rangiognf 4.2—
9.3 for the fungi growth [8-9]. The main aim oftlpresent study is to evaluate the effect of playgionditions
(temperature & pH) on fungal growth on keratinojghpecies such a&rthoderma multifidium(KU578107)
Chrysosporium indicurfKU578108) and-usarium solani

MATERIALSAND METHODS

Soil collection: Soil samples were collected in black polybags afenoval of surface litter to a depth of about
5cm from poultry farms, cattle yard, roadsidesbbds dump, Lake Sites and public parks in Jaifiyr ¢
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Isolation of keratinophilic fungi from soil: The keratinolytic fungi were isolated using ‘haaitng technique’
where defatted keratin substrates were spreadtheesurface of the soil and incubated at room teatpee 20-
25°C in dark for three to four weeks. The sterikited water was added in the keratinous substraiited plates
after every one week. The sterile distilled watewvides the moistened conditions for the Keratinlptiungal
growth [10]. After A vigorous growth, the growth fransferred on the slants of Potato dextrose fdaMedia)
with antibiotics for pure culture isolation, idditation, and future analysis.

Identification of isolated fungi: After the preliminary examination, fungal growttetfungus was identified on the
basis of Macroscopic, Microscopic, and 18S rRNAuseging. Sequences are submitted to NCBI Genebank.

Screen out the Effect of physical factors on the growth of fungi: For the assessment of the growth of
keratinophilic fungi on temperature & pH variatipmsodified Sabourand’s Dextrose broth medium waslu&or
the same, the temperature was maintained at 5°25%°35°, 45°, and 55°C with shaking on rotatipeed of 30
revolutions per minute whereas the pH of the mediwas adjusted as 3, 4, 5, 5.6, 6, 7, 9, 11, 139hulN NaOH

or 1IN HCI. An equal quantity of SDA broth media. X0 ml was taken in triplicates flask and knowod full
quantity of 15 days old fungal cultures was inoteda& incubated for 15 days at variable conditioDs. sixteen
day of inoculation, the mycelium was harvestediltgring through dried and weighed Whatman'’s filpaper No.

1. Experiments were performed in triplicate andadatalyzed are meant SE subjected to one-way AN@AtA
significant (P<0.05).

Results: Effect of different temperature & pH regimes aowth was analyzed from the dry mycelium weighnhgsi
SDA modified broth medium in triplicates. Hydrogémn concentration (pH) of the culture filtrates walso
determined by calibrated pH meter at the end ohesampling. Almost all fungi grew in a wide rangé o
temperature and relative pH. Both physiologicatdes were found to be different for different fuhgmowth. It
study, expected results were foundGeysosporium indicunshowed highest growth weight of dry mycelium at
15°C to 35°C temperature & pH 3. There was a stlacpease in growth with increasing the relativeipldcidic to
alkaline manner. In follow ufusarium solanialso show a slime increased growth aiC3& 7pH. The rate of
growth decreased at acidic pH 5 and alkaline pHad1vell as low and high temperature. Similadythoderma
multifidiumalso showa growth pattern on 25°C to 35°C temperature witpld (Table 1&2). In the certain study,
too alkaline and too acidic solutions or too higid @00 low temperature are not favorable for theagh of fungi.
There was also recorded a slime changes in thef gkbath medium (Figure 1&2).

Table-1: - Effect of pH on the Growth of keratinophilic fungi.

S No Slimipalle Chr_yso_sporium Final pH Arthc_)qle_rma Final pH Fusarigm Final pH
bH indicum multifidium solani

1 3 1.24+0.17 3 0 2.7 0 3

2. 4 1.16+0.08 4.9 0.8+0.01 5 0.32+0.08 4.8

3. 5 1.10+0.03 6.8 1.02+0.03 5.16 0.51+0.09 5.6

4. 6 1.14+0.02 6.7 1.07+0.32 5.9 0.53+0.33 6.75

5. 7 1.16+0.02 8 1.25+0.029 5.9 0.56+0.12 7

6. 9 0.88+0.04 7 1.21+0.024 6.82 0.45+0.38 5.8

7. 11 0.90+1.02 7 1.1140.106 6.93 0.41+0.30 6.8

8. 13 0 13 0 10.3¢ 0.4740.0! 6.€

9. 5.6 0.93+0.12 6.8 1.55+0.057 5.33 0.36+0.p7 5.6

Experiments were performed in triplicate and datalgzed are meant SE subjected to one-way ANOMAsighificant (P<0.05).

Table-2: - Effect of temperature on the Growth of keratinophilic fungi.

S No sl?]rl?gle Chr_ysqsporium Final pH Arth(_)c_ie_rma Final pH Fusarigm Final pH
' indicum multifidium solani
temp

1. 5 0.30+0.02! 5.¢ 0 5.€ 0.21+0.04! 6.6

2. 15 0.86+0.081 8.2 0.25+0.105 5.7 0.28+0.045 6.8
3. 25 1.32+0.020 9.2 0.78+0.020 5.8 0.83+0.2p0 5.9
4. 35 1.29+0.070 8.6 1.19+0.21( 5.8 1.20+0.0b5 5.7
5. 45 1.05+0.036 8.3 1.03+0.035 5.8 0.78+0.185 5.9
6. 55 0.72+0.05! 7. 0 5.4 0.50+0.13! 5.¢

Experiments were performed in triplicate and datalgzed are meant SE subjected to one-way ANOMAsighificant (P<0.05).
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DISCUSSION

The Temperature & pH are the important ecologieatdrs that affect the growth of microorganisms &émalr
reproduction. Cochrane (1958) also detailed thettetlis no single temperature for optimum growthalbiee growth
is also dependent upon various other conditionshvimay, in fact, be limiting at the optimum tempera. They
also observed that at low pH values, the enzymesysmay be disrupted and at high pH, metal satyliiay be
affected. Cochrane also suggested that many ofgtbesth of fungi can raise or low the pH of an ially
unfavorable medium containing different carbon aitdlogen sources [11]. De Maranon et al., 1999 fbtime
maximum growth at 32°C of the dermatophytes becthesg can grow best in the culture at the lowerperature
than human body [12]. The certain facts were atgmrted by Stockdale, 1953. Goldfarb and Herrm&b61also
discovered the ability to change the pH of mediuarapeled for Dermatophytes [13-14]. It the presstwidy, the
similarities were agreed with Chi et al., 1964’'sdés indicated th&usarium solanisolates grew well at a higher
temperature of 28°C or a range amid 15°C -30°C.[¥&]cording to Abdel-Fattah et al., 1982, figsarium solani
species was recorded in soil samples from the Aticaregion having a temperature of -4°C to soifany parts of
Europe, Asia, America and East island, where tiheperature range 10°C to 30°C [16]. Subsequentlyar8h,
1983 studied the in vitro growth pattern in derrpatgies viz.,Gymnoascus reesssii, Microsporum gypseum,
Trichophyton simii, Cephaliophora irregularighd Chrysosporium tropicunioy using different combinations of
temperature and pH [17].
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Figure-1: Effect of temperature on the Growth of test keratinophilic fungi.

Subsequently Khilare et al., 2012 conducted stodgviluate the effect of different pH and tempemtavels on
mycelial growth ofFusarium oxysporurand observed the most suitable pH level for groeftfungus was 6.0 and
6.5 with a temperature range from 15°C - 35°C watimaximum Growth at 30°C [18]. Llamas et al., 2@050
documented that the Mycelia growthFdsarium solaniwas maximal at 25°C [19]. Gupta et al., 2010 aégzorted
the optimum temperature and pH range at 28°C abhdos.the growth ofFusarium spg20]. Data presented by
Merlin et al., 2013 clearly reveals that pH 6.0 &5d2°C temperature was found as best factorshioigtowth of
Fusarium solan[21].

Subsequently, Sharma et al., 2011 also recordatd Rhngus grows maximally at pH 6.8-7.2 and 28°€:37
temperature combinations [22]. A similarity wasatet to findings of Hashimoto et al., 1972 who doented the
optimal pH appeared to be between 6.0 and 6.5domigation ofTrichophytonmentagrophyteshicroconidia. The
best optimal temperature was also recorded at 33 @icro conidial germination, 30°C for vegetatigeowth of
fungus and 25°C for sporulation23. A similar apgtoavas also achieved by Knight, 1976 who recorded t
optimal temperature range as 27-33° C but reasemmbivth was obtained between 24 and 36°C [23].
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Figure-2: Effect of pH on the Growth of test keratinophilic fungi.

In the follow-up to all recently Sharma et al., 204lso confirmed the excellent sporulation at ainog
temperature range 30°C-35°C and maximum growtlD&E Jor keratinophytes [9]. Kadhima et al., 201paeed
the optimal conditions as 30°C, pH6 for the growttDermatophytes [25]n the present investigation, the ranges
of various environmental factors act as limitingtéas for the growth of these pathogenic fungi aad be utilized

in controlling its growth.

CONCLUSION

The present study states that the soils of Jaipyrlodia may be major reservoirs in the preseoiciavorable pH
and temperature for the growth and existence datkephilic fungi in the environment. According tiwe present
study, each fungus comprises a specific rangengpeeature (25-35°C) & pH (5-7 pH) that can be fatde for the
growth of fungi.
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