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ABSTRACT

In this study, proteolytic fungal cultures were isolated from soil contami-
nated with abattoir waste for protease production. The protease was pro-
duced under submerged fermentation using with various fermentation
media. Among the fungal cultures isolated, in this study, fungal isolate

KEYWORDS

Abattoir waste;

Fungal cultures;

Plate screening;
Protease production.

(1S5) exhibited highest proteolytic activity and maximum enzymewith 0.277
U ml-L. Minimum protease activity of 0.056U mi-* was noticed with fungal
isolate | S2 remaining are intermediate. The proteolytic property of fungal
culture was screened through plate screening method. The potent pro-

teolytic culture was identified as Aspergillus spp.
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INTRODUCTION

Proteasesarean Indudtria important enzymeswhich
hydrolyze of peptide bonds of other proteinsand have
enormous applicationsinfood, |eather, pharmaceuti-
cal, detergent industries*?. Proteasesareclassified as
acid, neutral and alkaline proteases based upon pH at
which they exhibit the maximum activity®. Microor-
ganismssuch asbacteria, fungi, and actinomycetesare
protease producers. Among these, fungi produce higher
protease compared to bacterid®. Fungal strains, As-
pergillus, Penicillium, Rhizopus, and Mucor spp pro-
duce acid proteases and these are considered as gen-
eraly regarded as saf €. Abattoir (Slaughter) wasteis

aprotein rich wastewhich containsorganic solids, in-
organic matter’®7, In view of industria applicationsof
protease, the present investigation was carried out to
isolate potent proteolytic funga culturesfrom soil pol-
luted with abattoir waste and to screenfor proteolytic
activity.

MATERIALSAND METHODS

Collection of sail

Soil polluted with abattoir waste (daughter waste)
was collected from daughterhouselocated in Tirupati,
Chittoor district, AndhraPradesh, India. Soil sample
was collected from 0-3 incheswith threeincrements
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(0-1, 1-2, 2-3). The soil samplewasplaced in sterile
polythene bags and was transported to thelaboratory
andthen air dried at atemperature of 30to 35°C. Fur-
ther the soil sampleswass eved through <2 mmsieves.
Thefractions<2 mm werestored in arefrigerator at
4°Cfor further studies.

| solation of fungi

Thefungd cultureswereenumerated from soil con-
taminated with abattoir waste by seria dilution and
spread plate techniques. Themedium used for growth
of themoldswasPDA, contained (g/l): Potatoesinfu-
sion from 200.00g, dextrose 20.00g and agar 15.00g
and 30mg of streptomycin was added to avoid bacte-
rial contamination. Themedium was Sterilized by auto-
clavingat 15psi for 15minat 121°C. Then, the steril-
ized medium was cool ed to 40 to 50°C. Approximately
20ml of warm mediumwas poured intotheserileplates
and allowed to solidify at room temperature. The soil
samplesweresuspended inwater by vigorousvortexing
andwereseridly diluted. Appropriatedilutions (10°3to
10°) wereplatedinto casein agar plates. Then, theplates
were incubated at temperature of 30+2°C for seven
days. Different colonies devel oped on the solid me-
dium were then repeatedly streaked on casein agar
platestill thewell separated and isolated colonieswere
obtained. These cultureswereperiodically sub cultured
and maintained on potato dextrose agar dantsat 4°C.

Screening of fungi for proteaseproduction

In order to select the suitablestrainsfor protease
production, fungal isolatesfrom soil were screened for
proteolytic activity. Separate screening procedures car-
ried out for the sel ection of strainsfor theenzyme pro-
duction by the plate method and submerged fermenta-

tion respectively.
Submer ged fer mentation

For submerged fermentation, thebasad mediasuch
asLuriabroth, Sabouraud broth, and referred medium@
wereused. Thereferred medium containsfollowingin-
gredientsare: Soybean meal- 2.00g, Glucose-2.00g,
Polypeptone- 1.00g, Yeast extract-0.20g, KH,PO,-
0.20g, NaCl-0.20 g, Distilled water-100ml, pH-7.0.
Fivefungal isolatesnamely Isolate 1— 5 were tested
for proteaseproductioninfivedifferent mediaviz., Luria
broth, Sabouraud broth, molasses (Dilution factor: 5),
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dairy industry effluents, and referred medium®. The
fungal inoculum was prepared by addition of 10ml of
0.1% Triton X-100 solution to the 7" day old lant and
was shaken well to obtain homogeneous spore sus-
pension. Each flask wasinoculated with 2ml of spore
suspensonsof fungd strains. Haskswereagitated with
150 rpminincubator shaker at 30+2°C for seven days.
At theend of fermentation, the contents of flaskswere
filtered and then analyzed for extracel lular acid pro-
teaseactivity¥.

Plate screening method

For thismethod, Caseln - agar medium was pre-
pared by dissolving onegram of casein and two grams
of agar in 100milliliter of distilled water and sterilized
inautoclaveat 15psi for 15 min. Then the sterilized
mixture, approximately 20 ml, was poured into the
sterile petriplatesand alowed to solidify at room tem-
perature. Agar well of 0.5mm diameter was made by
borer in the center of casein - agar plate and then it
wasfilled with 100ul of spore suspension of isolate
IS5. The plates were incubated at temperature of
30+2°C for seven days. After incubation, the forma-
tion of zone of casein clearance wasmeasured at the
end of 72 hours.

RESULTSAND DISCUSSION

Microbia populationssuch asfungd florain soil
contaminated with abattoir soil was enumerated and
counted. Thefungal popul ationsin contaminated soil
were 19 + 1.414 x 10* CFU/g soil. Higher fungal
population intest soil could be dueto the depositions
of abattoir organic waste, higher potassium and phos-
phorous contents of in the soil. Similar observations
were reported for the soil disposed with abattoir ef-
fluent™@, Moreover, soil contaminated with other in-
dustrid effluentssuch as cotton ginning mill and sugar
industry effluentsimproved the soil microbia popula
tiongt12,

M orphological study of fungal isolates

M acroscopi ¢ and microscopi ¢ observations of iso-
lated fungal strainsfrom test soil were studied which
were compared with standard book*®l. TABLE 1
listed the detail s of characteristics of isolated fungal
cultures.
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TABLE 1 Macroscopic characteristic of fungal isolates

Fungal  Colony Colony Reverse
Isolate  colour  Diameter (cm) colour
ISL  Purewhite 9.00 Yellow
IS2  Light grey 1.20 Orange
IS3  Green 1.50 White
IS4  Ash 0.80 White with yellow
IS5 Black 242 White

Screening of proteolytic fungi under submerged
fermentation

It iscommon practice of convertingindustry efflu-
entsor wasteto useful bio-productsthrough fermenta-
tion. Hence sugar industry by-product (diluted canemo-
|asses) and dairy industry effluentswere used asfer-
mentation mediafor enzymeproductionfromabovesad
fivefungd cultures. In addition, commercidly available
mediasuch as Sabouraud broth, Luriabroth and the
referenced medium® wereused in thisstudy. Figure 1
showed that al theisolated fungal cultureswere ca-
pable of producing extracellular protease with above
mentioned fermentation mediawith incubationtime of
7 daysat 30+2°C. Maximum proteaseactivity (0.277U
ml-t) was observed with 1S5 with the diluted mol asses
asbasal medium. However, the minimum activity of
0.056 U mi-* wasnoticed with |S2 from thereferenced
medium® and withthefungd strain 1S3 of 0.058 U mi-
1 from Luria broth. Soil fungal isolate, IS5, was ca-
pable to utilize the sugars of cane molasses and se-
creted significant amount of protease enzymethanthe
remaining isolated strainsunder controlled fermenta-
tion conditions. The use of complex sugar substrates
such as cane molasses, beet molassesisthe common
practicefor industrid fermentationg™. Similarly, another
metabolitecitric acid could be produced from untreated
canemolassesfrom Aspergillusniger thoughthegrowth
and product yield were less as compared with pre-
treated molasses™. In addition to thesereports*®, aso
investigated the production of proteasefrom Bacillus
subtilis by using molasses-based complex medium.
Recently!*”, hasreported that by-product in sugar in-
dustries, molasses, isaninteresting raw material, itis
richinnutrientsand minerals, chegpinpriceaswell asit
ispresentin plenty and canbeused asard atively inex-
pensive and economic aternativeto synthetic medium
for the production of protease. Hencethe present study

used theuntreated, fivetimesdiluted canemolassesas
thefermentation medium. Because of thelow nutritive
vaueof dairy industry effluent when comparedto cane
molasses, thelow enzymeactivitieswereobserved with
al theisolated strains.

Even though thenitrogen content of Luriabroth (0.8
%) was higher than that of canemolasses(0.15—0.25
%) but the higher amount of sugarsof molassesplayed
asignificant rolein the protease enzyme production.
Protease activity (0.13 U ml) on Sabourad broth was
assameasthat on Luriabroth®®. investigated the pro-
tease production by Pencilliumchrysogenumthrough
SmF and their optimized medium was utilized inthe
present study asthereferenced mediumto investigate
the potentidity of molassesfor the growth and enzyme
production.
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Molasses Dairy Luria Sabouraud Referenced
effluent broth broth medium
Different fermentation media
Figurel1: Production of proteasefrom isolated fungal cul-
tureson variousmedia

From the above results, it was noti ced that mol as-
sesisequally aseffective asreferenced mediumi®., Fur-
ther, it was confirmed through pl ate screening method.

Screening of fungal isolate IS5 plate screening
method

Theeffectivefungd strain, 1S5, waseffectivewith
zone of casein clearance of 49mm at the end of 72
hoursof incubation at 30+2°C amongfiveisolated cul-
tures (IS1—1S5) from soil contaminated with abattoir
waste (Figure 2). Thisindicated that 1S5 was ableto
secrete significant amountsof protease enzymeamong
theisolated fungd cultures.

I dentification of potent proteolyticfungi (1S5)
From the results of previous section, it could be
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noticed that isolate 1S5 was the potentia proteolytic
fungd strain. Hencethe microscopic characteristics of
proteolytic strain 1S5 such as size of conidiophores,
fruiting bodiesand conidiaweremeasured withahelp
of micrometer and shapes of spores were recorded.
Thesecharacterigticsof fungd strain 1S5 werematched
with thoselisted in standard reference book entitled
“Compendium of soil Fungi’*®¥ and wereidentified as

Aspergillus spp.

TABLE 2: Macroscopicand microscopic characteristics of
strain (1S5)

M acr oscopic Microscopic
characteristics characteristics
Colony - Conidia Spore
gg:gﬂ)r/ Diameter Conlc(i(lzcrf)horas Diameter Size ;pggz
(cm) (pbm)  (pm)
Black 242 1.714 4.8 0.051 pm Globulose
(a)

P conioe Y

Figure 2: (a) Aspergillus spp (b) Casein clearance by As-
pergillusspp

CONCLUSION

Proteolytic funga cultureswereisolated from soil
contaminated with abattoir wastefor protease produc-
tioninthe present investigation. All theisolated funga
strains were able to produce protease productionin
variousfermentation mediathrough submerged fermen-
tation. The diluted molasseswas proved to be asuit-
ablefermentation medium for acid protease production
by fungal isolate (1S5) which exhibited highest pro-
teolytic activity and maximum enzyme production was
observed indiluted molasseswith an enzymeactivity of
0.277 U ml. Thepotent fungal strain IS5 wasidenti-

fied as Aspergillus spp.
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