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Table 1. Chemical composition of processed wheat straw with Schizophyllum Commune under liquid- and solid-
state culture (percentage of dry matter)

DM OM CP NDF NDFom "UNDF

Control 99/212 91/5 2/94b 79/622 69/622 32/59°
solid state culture 95/22° 90/00 6/128 70/12°¢ 64/12°¢ 34/85?

liquid state culture 94/58P 89/25 5/072 71/75° 65/75° 33/48P
SEM 0/229 0/52 0/184 0/317 0/317 0/225

p-value 0/0014 0/1149 0/0026 </0001 </0001 0/0002

a,b,c: Means within each column with different superscripts are significantly different (P < 0.05)
* Undigested neutral detergent fibers are expressed as a percentage of Neutral Detergent Fiber

Table 2. Kinetics and parameters of gas production of wheat straw as control and treated with Schizophyllum
Commune under liquid and solid state culture

Cumulative gas production kinetics

(ml/g)
Incubation
times (h) Control Solid-state culture Liquid-state culture SEM P-value
2 5.07 8.43 7.07 2.763 0.0933
4 9.32° 17.022 11.11% 2.763 <.0001
6 15.23° 26.322 16.55° 2.763 <.0001
8 16.27° 35.682 17.06° 2.763 <.0001
12 25.80° 45.078 26.78° 2.763 <.0001
24 54.76¢ 74.672 64.025P 2.763 <.0001
48 115.03° 119.35% 124.132 2.763 <.0001
72 156.50¢ 177.982 167.32b 2.763 <.0001
96 203.498 210.17a 207.01ab 2.763 <.0001
120 232.11° 249.632 242.052 2.763 <.0001
144 267.92° 287.432 272.00° 2.763 <.0001
Cumulative gas production parameters
b(ml) 392.85° 487.00° 436.95° 19.551 0.0001
c(ml/h) 0.005 0.003 0.003 0.007 0.3557
OMD (%) 35.01° 39.87° 42.532 0.280 0.0003
ME(MJ/Kg) 6.12°¢ 8.142 7.49° 0.027 <.0001
DMD (%) 31.87° 38.12°¢ 44,122 0.335 <.0001
MCP 38.23° 40.85° 42.862 0.217 0.0003
a,b,c: Means within each row with different superscripts are significantly different (P < 0.05)
b:Milliliter of gas production from insoluble and soluble fraction c: Rate of gas production(ml/h)
OMD: The amount of digestibility of organic matter ME: Metabolisable energy

DMD: The amount of digestibility of dry matter MCP: microbial Crude protein SEM: Standard error of mean
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Table 3. Kinetics and parameters of dry matter degradability of wheat straw as control and treated with
Schizophyllum Commune under liquid and solid state culture

Degradation kinetics (g/100g)

Incubation Control Solid-state Liquid-state culture SEM P-value
time (h) culture

2 13.602 10.51° 9,790 0.7859 <.0001

4 15.052 12.47° 10.72° 0.7859 <.0001

6 16.702 13.50° 12.06° 0.7859 <.0001

8 17.472 14.69° 16.13% 0.7859 <.0001

12 23.50? 23.35% 18.65° 0.7859 <.0001

24 36.41° 38.872 23.40¢ 0.7859 <.0001

48 47.36° 55.16° 45.77° 0.7859 <.0001

72 52.63° 58.71% 52.16° 0.7859 <.0001

96 56.36° 60.722 57.31° 0.7859 <.0001
Degradability parameters

a (%) 9.06° 3.51° 6.65° 0.344 <.0001

b (%) 50.16° 60.49? 67.10? 2.455 0.0028

¢ (%/h) 0.029? 0.0342 0.016° 0.0018 0.0001

at+b 59.20° 64.00% 73.722 2.67 0.0113

p(k=0.02) 39.47° 42128 36.17¢ 0.453 <.0001

p(k=0.05) 28.80? 28.77° 22.92b 0.428 <.0001

p(k=0.08) 24.25° 22.50° 17.97¢ 0.346 <.0001

NVI 35.123 34.707 36.814 0.896 0.2638

a, b, ¢: Means within each row with different superscripts are significantly different (P < 0.05).
a: The soluble and fast degradable fraction  b: The insoluble and slowly degradable fraction  c: The rate of degradability a+b:

The potential degradability p(k=0.02): Effective degradability(2 percent in hour) p(k=0.05):
Effective degradability(5 percent in hour) p(k=0.08): Effective degradability(8 percent in hour)  NVI: Nutritional
value index

Table 5. Kinetics and parameters of Neutral Detergent Fiber degradability of wheat straw as control and treated
with Schizophyllum Commune under liquid and solid state culture

Degradation kinetics (g/100g)

Incubati Control Solid-state culture Liquid-state culture SEM P-value
on time

(h)

2 18.352 5.63° 3.96° 0.7017 <.0001

4 20.512 10.70P 6.00°¢ 0.7017 <.0001

6 19.892 13.73b 8.45°¢ 0.7017 <.0001

8 22.192 15.64° 9.72°¢ 0.7017 <.0001

12 23.352 16.84° 13.21°¢ 0.7017 <.0001

24 41.832 40.622 17.72° 0.7017 <.0001

48 55.332 56.942 44.83° 0.7017 <.0001

72 60.772 62.172 53.03° 0.7017 <.0001

96 66.40? 63.58° 57.59¢ 0.7017 <.0001

Degradability parameters

a (%) 13.252 0.14° 0.88° 0.261 <.0001

b (%) 59.36° 67.43° 79.612 2.978 0.0031

¢ (%/h) 0.02° 0.032 0.02° 0.001 <.0001

a+b 72.62% 67.60° 80.462 3.091 0.0465

p(k=0.02 45.622 42.90° 33.87¢ 0.373 <.0001
)

p(k=0.05 32.572 27.77° 18.55¢ 0.403 <.0001
)

p(k=0.08 27.122 20.60° 12.97¢ 0.339 <.0001

a, b, ¢: Means within each row with different superscripts are significantly different (P < 0.05).

a: The soluble and fast degradable fraction  b: The insoluble and slowly degradable fraction  c: The rate of degradability a+b:
The potential degradability p(k=0.02): Effective degradability(2 percent in hour) p(k=0.05):
Effective degradability(5 percent in hour) p(k=0.08): Effective degradability(8 percent in hour)



Table 6. Amount of volatile fatty acids and ammonia nitrogen produced by wheat straw processed with
Schizophyllum commune under solid and liquid state culture

Control Solid state Liquid state culture SEM P-value
culture

Acetate (mol/100 75.88 75.46 73.93 2.634 0.8646
Propionate 8.92 9.93 10.10 2.753 0.9475
Butyrate (mol/100 9.42 8.07 8.95 0.761 0.524
Valerate (mol/100 4.72 5.39 5.92 0.66 0.5184
IsoButyrate 0.36 0.40 0.41 0.033 0.631
IsoValerate 0.62 0.70 0.66 0.048 0.6106
Total VFA(Mm/L) 53.20°¢ 60.10° 63.992 0.387 0.0006
N-NH3(mg/dl) 7.75° 8.612 8.83¢2 0.133 0.021

a, b, c: Means within each row with different superscripts are significantly different (P < 0.05).
All volatile fatty acids are expressed as a percentage of total volatile fatty acids
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Introduction: Today, one of the most important problems in the livestock industry is related to the
high cost of feed and their low quality. Annually, a large amount of agricultural residues are
produced in countries around the world, including Iran. These agricultural residues are important
foods in the diet of ruminants. However, the use of these products as a food source in the diet of
ruminants is limited due to limitations in their complex biological structure and low protein. Today,
there is a great interest in using straws as agricultural by-products to feed ruminants in many Asian
countries, because on the one hand, the cost of quality fodder is high and on the other hand, access
to this fodder is limited. These by-products are often referred to as lignocellulose because they
contain a lot of cellulose that is bonded with the lignin biopolymer. It is believed that this large
amount of fiber has a negative correlation with the optional consumption of feed, the fermentation
rate of organic matter, the amount of microbial cells per unit of fermented organic matter and the
ratio of acetate to propionate. Therefore, processing these by-products before consumption is very
necessary. Different physical, chemical and biological methods have been used to process wheat
straw, all of which aim to break down lignin and make more cellulose and hemicellulose available
for fermentation in the rumen. The use of biological processing methods by fungi has received more
attention due to the lack of environmental pollution. White rot fungi are the only organisms capable
of aerobically degrading lignin to CO2 and water. Degradation of lignin by white rot fungi relies on
three enzymes: lignin peroxidase, manganese peroxidase and lacase. Schizophyllum commune is an
edible fungus of the basidiomycete’s family. The level of enzyme produced in this fungus is
significantly affected by the incubation time of the substrate with the fungus. Spraying of lacase
enzyme from Schizophyllum (liquid culture lacase, solid culture lacase and purified lacase) on
wheat straw, corn straw and sorghum straw gradually reduces the amount of Neutral Detergent
Fiber of straws and As a result, it increases the digestibility of straws. The purpose of this
experiment was to determine the chemical composition, volume of gas produced, dry matter
degradability, degradability of Neutral Detergent Fiber and volatile fatty acids produced by wheat
straw processed with Schizophyllum commune under liquid culture and solid culture using nylon
bags And gas production method.

Material and methods: To process wheat straw, the straw was first soaked in water for 12 hours
and then sterilized in an autoclave at 121 ° C for 20 minutes. For solid culture, a 7-day-old




mushroom was transferred to each jar containing sterilized wheat straw and stored at 26 ° C for 25
days. Liquid culture medium containing the secreted enzymes was inoculated after filtration of the
fungi on the liquid and into a glass chamber containing sterile and soaked wheat straw and kept at
26 ° C for 25 days. Wheat straw was removed from the jars after 25 days and dried for 4 days at 60
° C. The gas production of the treatments in glass vials at 2,4,6,8,12,24,48,72,96,120,144 hours and
their degradability were measured using nylon bags and three Holstein cows fistulated at
2,4,6,8,12,24,48,72,96 hours of ruminal incubation.

Results and discussion: Processing of wheat straw by Schizophyllum commune reduced dry matter
and Neutral Detergent Fiber. Solid culture and liquid culture increased the amount of protein from
2.94 to 6.12 and 5.7%, respectively. Cumulative gas production increased during 144 hours of
incubation in wheat straw processed by solid culture. Organic matter digestibility percentage, dry
matter digestibility percentage and Metabolisable energy in wheat straw processed by liquid culture
method showed a significant increase. The amount of crude microbial protein in wheat straw
processed by liquid culture method showed a significant increase. Dry matter degradability
increased during 96 hours of ruminal incubation and the potentially fermentable portion of
processed wheat straw by solid culture. There was no significant difference between different
treatments in terms of nutritional value index. The degradability of Neutral Detergent Fiber was
reduced during 96 hours of incubation and the effective degradability in the treated groups was
reduced. Liquid and solid culture processing increased the total amount of volatile fatty acids and
ammonia nitrogen in wheat straw.

Conclusion: In general, processing of wheat straw with Schizophyllum by solid culture method
improved some nutritional components, but the addition of fungal liquid culture medium did not
have a significant positive effect on increasing the nutritional value of wheat straw.
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