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Background and Objectives: Lack of green fodder and high costs of
concentrated feed is among the limiting factors in the feed and livestock
production industry. Therefore, crop residues are used for feeding
ruminants. These agricultural residues contain high contents of the cell wall
and low amounts of protein and metabolisable energy. To improve the
quality of these by-products, various processing methods are applied,
including biological processes. Processing of straws using fungi has been
shown to improve the nutritional value and degradability of their cell wall
compounds. Therefore, this study was conducted to investigate the effect of
Aspergillus oryzae on chemical composition, the volume of gas produced,
degradability, and the amount of volatile fatty acids produced by wheat
straw.

Materials and Methods: In this study, two methods of liquid culture and
solid culture of fungus were used to process wheat straw. The fungal
contents were transferred to jars containing sterilized wheat straw and
stored at 26 ° C for 25 days. The contents of the jars were dried and ground
after 25 days and used for further experiments such as chemical
composition, gas volume, dry matter degradability, neutral detergent fiber
and the amount of volatile fatty acids produced.

Results: Processing with A. oryzae reduced dry matter, organic matter,
neutral detergent fiber, and indigestible neutral detergent fiber and was able
to significantly increase the amount of protein (from 2.94% to 5.86% in
solid culture). Processing of wheat straw by solid and liquid culture
methods increased the volume of gas produced during 144 hours of
incubation from 267.92 to 327.50 and 338.98 ml per gram of dry matter,
respectively. Processing increased the amount of metabolisable energy and
the amount of dry matter digestibility of straw and the highest amount of
metabolisable energy was observed in wheat straw processed by solid
culture. The effective degradability of dry matter increased at the level of
2% passing through the rumen in wheat straw processed by solid culture
method. The nutritional value index increased in both treatments compared
to the control group. The degradability of neutral detergent fiber was not
affected by processing in solid culture but liquid culture reduced the
degradability. Processing by both methods increased the total amount of
volatile fatty acids produced and ammonia nitrogen of wheat straw.




Conclusion: Processing wheat straw by liquid and solid cultures of A.
oryzae partially improved the nutritional value of this crop and affected the
amount of neutral detergent fiber as well as insoluble neutral detergent
fiber. It can digest some lignin-cellulosic compounds in the cell wall as
solid culture exerted significant beneficial effects compared to the liquid
culture. In conclusion, extracting the enzymatic complex of A. oryzae
cultivar grown in solid culture medium and injecting it into wheat straw
improves the nutritional value of straw.
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Table 1. Chemical composition of processed wheat straw with A. oryzae under liquid- and solid-state culture

(percentage of dry matter)

@L» oS del> oS ALt
p value SEM Liquid-state Solid-state Control

culture culture

<.0001 0.318 92.03° 93.46° 99.21° DM i osle

0.0138 0.474 87.50 88.75" 91.50° OM JT usbe
0.0005 0.200 4.20° 5.86° 2.94° CPss,
<.0001 0.325 72.75 71.75° 79.62° NDF s sy 35 53 J sl L
<.0001 0.325 64.75 63.00° 69.62% Doy L ey 5 53 el G
<.0001 0.281 30.76" 29.86" 32.59 S L ek gd 53 sl Gl

Lesl o 0700 yll a3l e bl Ol eiaslis o s s Sosline e sVL oy >
a,b,c: Means within each column with different superscripts are significantly different (P < 0.05)
*Indigestible neutral detergent fibers are expressed as a percentage of neutral detergent fiber

SEM: Standard error of mean
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Table 5. Amount of volatile fatty acids and ammonia nitrogen produced by wheat straw processed with
Aspergillus oryzae under solid and liquid state culture

P value SEM gl el L
Liquid state culture Solid state culture Control

0.7704 2.170 77.08 73.51 75.88 Acetate
0.9315 2.481 7.37 9.54 8.93 Propionate
0.8677 0.963 9.19 9.21 9.42 Butyrate
0.296 0.582 5.07 6.62 4,72 Valerate
0.2555 0.035 0.51 0.42 0.36 IsoButyrate
0.5697 0.055 0.75 0.67 0.62 IsoValerate
0.0013 0.656 65.06° 66.77° 53.20° Total VFA
0.001 0.115 9.23% 9.38° 7.75° N-NH3

sl ar/r0 @uiclg”;)u;-m bl Ol edasolis o a 53 slize o VL o >~

G oo 2 08 ko) (SLisel 035,25 =N-NH3

i 53 e o) Sl o st s =Total VFA

Blodioly IS 013 <z ladenl 5l o3 Do LIS o et (sled
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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