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Abstract: The study was conducted at the Microbiology Laboratory of Sathyabama University, Chennai,
Tamil nadu, during the period of December 2008 to March 2009 to find the effect of  humic acid treated
paddy straw used as substrate for growing Mushroom.Humic acid was obtained from Neyveli Lignite
Corporation, Neyveli. The aims of these studies are to increase the productivity with low cost of high
nutritive substrate with humic acid treated paddy straw, andf its effects.Humic acid is one of good
nutritive factor for mushroom cultivation. In this study various concentration of humic acid were taken
and treat with paddy straw. The maximum yield (242gm) of mushroom was found to be in 4% of humic
acid treated paddy straw, followed by 3%, 2%,1% and control (101gm). The lowest  yield (96gm) was
found to be in 6% of humic acid treated paddy straw.The nutrients like protein, fibre,fat,and ash was high
in 4% of humic acid treated paddy straw.Outlay benefit analysis exposed that the 4% and 3 % shows
potential for the growing of Oyster Mushroom. 
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INTRODUCTION

Mushroom cultivation is the classical example of
solid state fermentation method in biotechnology, solid
state fermentation having lot of advantages; one is for
using low substrate lignocellulosic waste recycling, and
high productivity. Using lignocellulosic substrate
approximately reducing environmental pollution, The
recycling of spent mushroom compost used for
vermiculture[8]. Mushrooms are considering as veg
meat. Most of the colorless mushrooms are edible,
which was first cultivated in Germany. Oyster
mushroom (Pleurotus ostreatus) are easily cultivatable
with various cellulose and hemicellulose materials like
sawdust, wheat bran, paddy straw and wood pices. As
a fruit body of an edible white rot fungus, oyster
mushroom belongs to Pleurotus, Pleurotaceae,
Agaricales, and Basidiomycota. Oyster mushrooms
using both medicinal properties and edible food, which
mushroom producing secondary metabolites using as
pharmaceutical industries and also using in food
industries as flavor and taste. Mushrooms contain
appreciable amount of potassium, phosphorous, copper
and iron but low level of calcium. Mushroom proteins
are intermediate between that of animals and
vegetables. Mushroom also contain appreciable amount
of Niacin, pantothenic acid and biotin. Oyster
mushroom active against cancer and cholesterol, also
which has been used to blood clotting.  

MATERIALS AND METHODS

Culture Conditions and Inoculum Preparation: This
study was carried out in a disinfected mushroom
culture laboratory. Edible mushroom spawn Pleurotus
ostreatus was   obtained from a Mushroom farm at
Chennai, India. 

Growing Media and Cultivation: Rice straw and
humic acid was used at various concentrations for
preparation of growing media. The 5 cm chapped rice
straw was soaked for 12 hours following which the
paddy straw was soaked for 10 min in humic acid at
various concentrations. The growing media is as
follows: Rice straw in 1%, 2%, 3%, 4%, 5%, 6%
humic acid, and control were maintained. After
completion the pasteurization (60 ºC for 2 hr) the
substrate cooled and spawned.  

This mushroom cultivation procedure (humic acid
treated paddy straw) has been developed at
SATHYABAMA UNIVERSITY probably for the first
time in India. This experiment was carried out very
carefully through uninterrupted trails to get actual and
dependable results.

Analysis: All determinations were carried out in
triplicate. Moisture, crude protein, fat, fiber and ash
contents were estimated. The final results were taken
as total average.
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Moisture Content: The moisture content of growing
mushroom media is a very important factor hence,
proper moisture content value encourages the growth,
while higher or lower ones had a negative effect on
growth. The data in table show that the moisture
content of the tested growing media was within 63%.
The moisture content was observed. The fresh weight
of each mushroom sample was determined by chemical
balance. The sample with 5 g initial weight was oven
dried separately at 95°C for 24 h till constant weight
is attained. The loss in weight obtained after drying
was regarded as the moisture content in percentage[5],
which is calculated as follows using

                   (W0 – W1) x 100
Moisture %   = ))))))))))))))))          (1)
                           W0

Chemical Analysis:
Lipid: 3.0 g of dried mushroom sample was extracted
with 25 cm3 of petroleum ether in a soxhlet extractor
for 16 h. The extract was evaporated to dryness in a
weighed flask using a vacuum evaporator. The weighed
flask was dried in the oven at 105°C for 30 min. The
weight of the extract was recorded after cooling in
desiccator .The difference between the initial and final
weights was regarded as the lipid content of the
sample[6]. Crude fat was calculated by

         Wfat ,S x 100
Crude fat (%) = ))))))))))          (2)

     Ws

Crude Fibre: 3g dried and fat free mushroom sample
was taken in a 1000 ml beaker and 200 ml of 1.25%
H2SO4   were added. The level of beaker was marked.
The contents of the beaker were boiled for 30 min with
constant stirring; also the level of the water was
supplemented. Contents were given 3 washings with
hot water (150 ml) until it was acid free. The
procedure was repeated with 1.25% NaOH. The alkali
free residue was carefully transferred to a crucible and
dried in an oven at 100°C for 4 hours until constant
weight was obtained. The contents were heated on
oxidizing (blue) flame until smoke ceased to come out
of sample. The sample was placed in a muffle furnace
at 550°c for 4 hours until a grey ash was obtained,
cooled in desiccators and weighed. The difference in
weight gives crude fibre as calculated by 

   ΔW after ignition (g) x 100
Crude fibre (%) = )))))))))))))))))))       (3)

W sample (g)

Ash Content: 3.0 g of dried mushroom sample were
taken in a crucible and headed on oxidizing flame till
smoke subsided. The crucible was transferred to muffle
furnace at 550°C for 6 hours. The sample was cooled
in desiccators and weighed[5]. The ash content in the
sample was calculated by

    W Ash,sample (g) x 100
Ash (%) = ))))))))))))))))         (4)

          Wsample (g)

Protein Content: 0.5 g of the powdered and
mushroom sample was extracted with 50.0 cm3 of 2.5%
NaCl in a water-bath at 60°C for 1 h. The extract was
filtered out and treated with 3% copper acetate to
precipitate the protein. The precipitated protein was
centrifuged and dissolved in 0.1 M NaOH. The
quantity of protein in the alkaline solution was
determined using the folin-phenol method[4].

RESULTS AND DISCUSSION

The moisture content of growing mushroom media
is a very important factor hence, the proper moisture
content value encourages the growth, while higher or
lower ones had a negative effect on growth. In this
study the chapped paddy straw was soaked for 12 hrs
and carefully treated with various (1, 2, 3, 4, 5, and
6%) concentration of humicacid. Among this
concentration 4% of treated humic acid trial was
showed (242 gm), followed 3%, 2%, 1% and 5% of
humic acid treated yield was given over than 6% of
humic acid treated medium  and control. The 4% of
humic acid trial yield was found to be the nutrient
contents like Protein was (40 %), Breene (1990) who
illustrated the content of protein between 19 to 39 g in
100 g of dried matter. In this present study 3 gm of
fresh mush room was taken for drying to estimated the
Crude fat, the result was obtained (2%), Shah et al.[7]

reported the Fat value was 0.1 g in accordance with
the value of 2.0 g in 100 g dry matter contains 34.8 %
dietary fibre was obtained from the cultivation of
Pleurotus ostreatus by Justo et al., whereas our study
reported a dietary content of 19.5 %. In this study
crude fiber was obtained (9.0%). ash content (14.0 %).
Except the 4% of humic acid trial moisture content was
(20%) over than control moisture content (49%).
Humic acid is one of  the organic manure which is
derived from various sources like normal soil, forest
soil and coal derivative product lignite, which consisted
nitrogen source, potassium and folic acid, may be these
nutrients are essential to all plants and others living
organisms. So those nutrients which helped to improve
the yield and nutrient contents. The main advantage of
using humic acid fungal contaminating is very less than
control.
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Table 1:
Trails Yield(Gm)/ Humic acid % Moisture % Ash % Crude Crude Fiber % Crude fat %

  Protein % 18 Days
1 120 1 41 9 22 2 7.1 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 134 2 37 11 25 7.1 5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 180 3 27.4 12 29 8.0 6
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 242 4 20 14 40 9.0 2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 123 5 40 13 21 3.3 9
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 96 6 51 12 23 4.3 4.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Control 101 NIL 49 9 18 2 8

Conclusion: The data obtained from the substrate
optimization 4% of humic acid d to high yield and
high nutrient content more than other trails.. The results
of the humic acid concentration 4% is optimum
concentration. It is worthy to mention that cultivation
of Pleurotus ostreatus mushroom on 4 % Humic Acid
treated rice straw is promising in this study.
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