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ABSTRACT

Poultry farm soil samples collected from different localities of Ernakulum and Thrissur districts of Kerala were
screened for the keratinolytic fungi. During the course of study 8 different fungi were isolated and identified.
Aspergillus, Chrysosporium, Microsporum, Trychophyton and Penicillium were the fungi isolated and were grown
in wheat bran substrate. Feather keratin powder was added to the substrate to enhance the enzyme production.
They were found utilizing keratin substrate releasing keratinase enzyme into the medium. These enzymes were
assayed for their activity. Some cultural conditions were tested to attain maximum Keratinase production. Maximum
enzyme production was reached on the 4" day of incubation of the culture at 37°C and pH 8.5
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INTRODUCTION

Fungi are an important component of the soil mi@tzbmore in abundance than bacteria; their pojouladepends
upon soil depth and nutrient conditions. The sainples were collected from different sites of Eulak and
Trichur districts. The soil collection mainly focexd the proximities of poultry farms, dumping sitégnimal hair,
hoof, nail etc. Different soils have specific fusdiora, but the majority of species found in thara cosmopolitan,
(Ainsworth & Sussman, 1968). Fungi present in tld #clude keratinophilic (keratin loving) and sem
keratinolytic (keratin digesting) strains. ManytbEm are potential pathogen to both human and dsi8ails that
are rich in keratinous materials are most condufdvehe growth and occurrence of keratinophiliadu(Moallaei
& Zaini, 2006). Keratin is a major component oftfeas. Among the microbes that cycle keratin proteinature,
keratinophilic fungi are very common and the masecbse. If keratinolytic fungi were not there tocts this highly
stable protein (keratin), we can imagine the qunamti keratin that would have accumulated on easihce a vast
quantity of keratin is shed by the vertebrates.idndsoils contain many more keratinophilic fungarththose
presently recorded, and there is need for furth@ortomic and ecological studies of this interestingup of
organisms (Sharma R & Rajak RC (2003). In gendhal,qualitative and quantitative composition ofatarolytic
fungi can be a multifunctional bioindicator of eronmental pollution with waste. It means that tleenposition
indicates not only the presence of keratin remnantsfaecal contaminants in the environment but sspond to
the changes in environmental conditions. (K UIfi@0Q) Fermentation using feather as a substratecaa®d out
on minimal salt media for 7 days which resultedlimost complete degradation of feather. ( AvinashaSthavaet
al., 2011) The amount keratinase production dependeslibstrate concentration and cultivation conditidnghe
present study highest keratinase production wasreed on substitution with 2% feather meal. Theeptal use of
keratinases have different applications where kesashould be hydrolysed, such as the leather @tergent
industries, textiles, waste bioconversion, medicarel cosmetics for drug delivery through nails dadradation of
keratinized skin. Fungi also display lipolytic attty and remove petroleum hydrocarbons from the immadduring
degradation of proteins.

A distinctive feature of keratin is its relativeiygh sulphur content due to the presence of sulpbntaining amino
acids viz. cystiene, cysteine and methionine. Thius, disulfide bonds are considered to be resplnéily the
stability of keratin and its resistance to enzymdggradation (Kunert, 1989). Keratinolytic mycofidove to grow
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and even reproduce on keratin materials such ag bhkir, nail, fur, feather, horn, hoof, beak efbey utilize

keratin as carbon source (Cooke, 1980). Keratitigpfiingi are important ecologically and present the

environment with variable distribution patterns azalise human and animal mycoses (Mohaseteal., 2000).
Keratiophilic fungi display potentially pathogenicoperties to animals, including human beings. Bgidf these
fungi in the environment are therefore of hygieant epidemiological importance. (Avaatral., 20121) The risk of
fungal infections is increasing in the environmeontaminated with sewage. The results however atelicthat the
use of Hair Bait method and dilution techniqueslitated the recognition of keratinophilic mycoftof (Avasnet

al., 201%) This study reports the prevalence of keratitioljungi from poultry farm soil collected from défrent

locations of Ernakulam and Trichur districts in K.

MATERIALSAND METHODS

Sterilised feathers, keratin, keratin salt mediwguil, distilled water, petridishes and Sabouraudtrdse agar
(SDA), Lactophenol cotton blue etc. were neededtferstudy.

Collection of Soil: Soil was collected in sealed containers usinglstspoon from the poultry farm premises where
keratin and hence keratinolytic fungi were present.

I solation of Keratinolytic Fungus

10gm of the soil was mixed with 100ml. of distilledater and the dilutions were plated on keratinr agadium
(gm/250ml) containing keratin-2.5, Mg$©0.25, KHPQ,— 0.115, KHPQ, - 0.25 and Agar — 5. Streptomycin 1%
was mixed with the medium. Plates were incubate@74 for 5 days. The plates in which clear zones veeen
indicated the fungi with keratinolytic activity. € were carefully isolated and stored in SDA (SabdrDextrose
agar) medium (g/250ml) Peptone — 2.5, Dextrose arftDAgar — 5.

I dentification of Fungus

The isolated fungi were stained with Lactophendtamoblue and observed it under the microscopend@ing the
morphology of the fungus identification was doner Ehe selection of the fungi with high keratinatyactivity,
already identified fungi were cultured in featherdtin substrate.

Preparation of feather keratin substrate.

Fairly large amount of chicken feather was colldcteom the poultry farm and washed well with chifommn-

methanol (1:1, v/v), and finally with distilled weat It was then dried in sunlight and sized intanlkength.
Sterilization was done by tyndallization at 1006€ 20 min on five successive days. It was then med in sterile
condition.

Preparation of Medium for fungal culture

The medium was prepared for inoculating the fungas as follows (g/l): wheat bran - 10, KO, - 0.46, KHPO,

- 1, MgSQ-0.5, at a pH 8.5. Erlenmeyer flasks containingr®®f sterilized medium supplemented with 10gm of
sterilized feather as a keratin source was incubatt&7°C and 120 rpm for 4-5 days. Flasks congitihe medium
with a disc of agar without the fungus served astrob. For each species, one test flask and on&raloset were
maintained. For inoculation, spore suspensions #%50day-old inoculum was used.

Extraction of Enzyme

Phosphate buffer having pH 8.5 was used for theaetxon of culture filtrate. After 4-5 days of inzation, 100ml.
of PQ, buffer was added to each flask. The flasks wetated in the shaking incubator at 200rpm for 1ahi37C.
After 1 hr. the ingredients were filtered throughatman’s No: 1 filter paper and the filtrate wesed for enzyme
activity.

Enzyme activity.

Keratinase was assayed by Lovatyal method. One unit of enzyme activity is definedtlees amount of enzyme
liberating one microgram of tyrosine per minute pgrunder the defined conditions. The activitytioé enzyme is
expressed in units/gds (gram dry weight)

RESULTSAND DISCUSSION

Out of 60 soil samples collected from the poultaynfi premises, 51 samples were found positive igdligrowth.
A total of 5 genera and 8 species were isolatethérstudy some of the soil samples gave singleisp@and some
yielded mixed growth of two or more species of furgspergillus species was isolated frequently. Tdiowing
table reveals the % occurrence of fungi isolatedhfthe soil.
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Fungi isolated & % of occurrence

Fungus % of Occurencg  Enzyme ActivityU/gds
Aspergillums Niger 25 406

A.flavus 22 560
A.fumigatus 12 425
A.nidulans 8 324
Chrysosporium keratinophylum 12 523
Microsporum gypseum 10 308
Trychophyton mentagrophyteg 8 297
Penicillium sps. 3
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Among the seven species of fungi better activity wecorded in A.flavus (560U/gds) followed by Cluygorium
keratinophylum (523U/gds) A.fumigatus (425U/gds)niger (406U/gds) A.niduluns (324U/gds) Microsporum
gypseum (308U/gds) and Trychophyton mentagroph§@83U/gds) The extracellular enzymes secreted bgeth
fungi are responsible for the degradation of karatinature. Change in alkalinity may be due tohlgh alkaline
nature of the medium due to cysteine, keratinaslepastein. Evidences of keratinolysis lie on thdigbof fungi to
release soluble sulphur containing aminoacid antypeptides into the medium. Santes al. (1996) have
investigated thaf.fumigatus was useful for the microbial conversion of keratinovaste and\. flavus has been
selected as a prospective producer of a keratioadyizyme (GradiSaat al., 2000)

CONCLUSION

Large number of microbes is present in the enviremmvhich is capable of recycling keratin protéimong them
keratinolytic fungi are most diverse and so comnidre capacity of these fungi can be exploited fgrdding the
keratinous wastes and thus an effective meansooéiediation.
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