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Abstract

Solid state fermentation (SSF) of different combinations of Typha weed (Typha latifolia) substrate (TPS) and
oyster shell powder (OSP) including TPS+OSP (100+0), TPS+OSP (99+1), TPS+OSP (97+3), TPS+OSP (95+5),
TPS+OSP (92+8) and TPS+OSP (90+10) was conducted employing white-rot fungus Pleurotus forida. The infuence
of variable combinations was analyzed on different parameters viz., production of fungal ergosterol, enzymes
(CMCase, xylanase, glucosidase, xylosidase, Mn-peroxidase and laccase) and specifc protein. The highest
ergosterol (371ug/g) was recorded in the TPS+OSP (95+5) combination. The highest CMCase activity (307 1U/g)
and peroxidase activity (79 IU/g) were recorded in TPS+OSP (95+5) combination, whereas the highest xylanase (258
IU/g), B-glucosidase activity (1161U/g) and B-xylosidase (42 1U/g) activities were achieved in the sets of TPS+OSP
(97+3). Moreover, highest laccase (801 IU/g) was recorded in TPS+OSP (92+8) set. The protein content analyzed
showed highest protein (147 1U/g) in TPS+OSP (95+5) set. The lower concentration of OSP remarkably supported the
production of all enzymes including ergosterol and concentration of protein, while lower levels were not supportive.
In consequence, the use of OSP at their lower concentrations is recommended for the improvement of solid state

fermentation and enzyme production.
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Introduction

Enhanced demand of unique lignocellulolytic enzymes before
multipurpose applications realized their potential and enforced for
their improved commercial production using cheaper resources.
White-rot basidiomycetes are strongly capable to synthesize the
relevant hydrolytic (cellulases and hemicellulases) and the unique
oxidative network of ligninolytic extracellular enzymes [1]. Pleurotus is
a versatile genus belonging to white-rot basidiomycete fungi and well
known for their complexity of the enzymatic system and prominent
lignocellulolytic property, member of this genus can colonize a wide
range of natural lignocellulosic wastes [2]. Pleurotus spp. bears unique
ability to produce extra cellular lignocellulolytic enzymes including
laccase and Mn-peroxidase [3], xylanase [4], CMCase, B-glucosidase
and B-xylosidase. e cluster of these enzymes have a vibrant potential
of applications in various industries including chemicals, fuel, food
pulp and paper, textile and laundry, animal feed, and agriculture [5].
Moreover, these have shown enormous biotechnological potential as
they can be used in a wide variety of lignocellulose degradation [6] and
detoxi cation of agro-industrial residuals with high phenolic contents [7].

Production of enzymes is a process totally dependent on the
culture nutrients and the nature of basal substrate used. Lignocellulosic
substrates are generally used as low-grade domestic fuel and burnt
negligently or thrown away, which create post disposal problems in our
surroundings [2,8]. Disposal of plant based lignocellulosic materials
through burning causes environmental pollution as they release high
level of CO, as well as it is the cause of unnecessary wasting of large
amount of organic materials [9].  erefore, the development of a
biotechnological process to convert agro industrial wastage up to a
non-harmful level will have environmental importance [10,11]. Typha
latifolia an excellent hyper-accumulator macrophyte grows worldwide
in highly contaminated aquatic sites [12] and provides huge size of
lignocellulosic biomass which remains unused. is large biomass
of lignocelluloses may be utilized as the best source of fermentation

processes for the biotechnological conversion into enzymes and other
relevant products.

e de ciency of several substrates may be strengthened and
improved by the deliberative supplementation using external
compounds [13]. e process can be stimulated by adding a variety of
inducing substrates [14] and metals. e oyster shells are the biological
wastes rich in di erent nutritional constituents; thus may be used as
additives with basal substrates. Application of oyster-shell powder
increases organic matter, available phosphorus, and exchangeable
cations concentrations. is is an elevated quality conditioner consists
of calcium carbonate and many micronutrients [15]. It provides a long-
lasting, steady release of nutrients to help regulate pH levels improves
nutrients uptake and enhance substrate tilt [16].

e present study was conducted concerning bioconversion of
Typha (Typha latifolia) plant substrate into valuable enzymes with
reference to the supplementation of oyster shell powder. Under
this study in uence of the powdered oyster shells was evaluated on
the enzyme pro le, soluble protein and production of ergosterol of
Pleurotus orida during solid substrate fermentation.

Materials and Methods

Microorganism and its maintenance

e white-rot fungus Pleurotus orida was employed in the present
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study. e culture was obtained from the, Mushroom Training and
Research Centre (MTRC), Veer Bahadur Singh Purvanchal University,
Jaunpur, UP, India. It was maintained on Potato Dextrose Agar (peeled,
sliced and boiled potato, 200 g; dextrose, 20 g; agar, 20 g I') and Yeast
Extract Agar medium (maltose, 10 g; peptone, 8 g; yeast extract, 2.5
g; agar, 20 g IY) [17]. e organism was maintained by sub-culturing
fortnightly on the above said media at 22 + 1 °C in culture tubes.

Inoculum preparation

Inoculum was prepared by culturing fungus on solid culture
medium in Petri plates. Fungal disc were picked from the edge of
young and growing fungal colony using sterile cork borer measuring
7 mm diameter.  ree fungal discs were transferred in each 250 ml
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unit was de ned as the amount of enzyme required to produce 1pmol OSP supplementation at di erent levels with TPS as basic substrate.
product per min at 30°C and presented as 1U/g. As observed highest ergosterol (371 pg/g) content was recorded in the
. . combination of TPS+OSP (95+5) which was more than 5 folds higher

Determination of soluble protein

Total soluble protein in solid state cultures were determined by
the Bradford [23] method using bovine serum albumin as the protein
standard. All experimental analyses were performed in triplicate sets
(n=3).

Results and Discussion
In uence of OSP on fungal ergosterol

Myecelial ergosterol was considerably in uenced because of the
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