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Article Info ABSTRACT
Article type: Background and Objective: The increasing price of animal feed
Research Full Paper and the limited availability of arable land make it necessary to

explore alternative sources of animal feed. In Asia, the most
abundant agricultural by-product is rice bran. However, its use on a
large scale has been limited due to the lack of awareness among
farmers and the lack of access to nutritional information on the bran
of local rice varieties. The nature and chemical composition of rice
bran depend on the variety, milling system, and type of processing.
These differences can affect the degradability, gas production, and
nutrient digestibility, and consequently, the feeding behaviors and
performance of livestock. Shiroodi and Hashemi rice varieties are
cultivated in abundance in Gilan and Mazandaran, and the bran of
these varieties is available in these regions. Therefore, the aim of
this experiment was to compare wheat bran with rice bran (varieties

Article history: Shiroodi and Tarom Hashemi) and a mixture of these brans in terms
Received: . .. . . .
Revised: of chemical composition, ruminal degradability, gas production
Accepted: parameters and estimation of digestibility.

Materials and Methods: This experiment was conducted in a
completely randomized design using 3 fistulated Zel breed sheep
with a mean weight of about 41 kg and a mean age of about 15
months, with 6 times and 5 replications at the research farm of Sari
University of Agriculture and Natural Resources. The experimental
treatments included 1) wheat bran, 2) rice bran of Shiroodi variety,
3) rice bran of Tarom Hashemi variety, 4) a mixture of rice bran of
Shiroodi and Tarom Hashemi varieties, 5) a mixture of wheat bran
and rice bran of Shiroodi variety and 6) a mixture of wheat bran and
rice bran of Tarom Hashemi variety. The chemical compositions of
processed rice bran (without oil) and wheat bran were measured
according to standard methods. To determine the gas production, the
volume of gas produced by the experimental treatments was

Keywords: :

Degradability recorded at times 0, 2, 4, 6, 8, 12, 24, 36, 48, 72 and 96 hours, and
Gas production the gas production potential and estimated gas production
Shiroodi rice bran parameters were calculated from the volume of gas produced based

Tarom Hashemiricebran 4y 200 mg of dry matter over 24 hours. The dry matter and crude




protein degradability parameters were determined by the nylon bag
method after 0, 2, 4, 6, 12, 24, 36, 48, 72 and 96 hours. The effective
degradability of the samples was also calculated at a passage rate of
0.02, 0.05, 0.08.

Results: Rice bran in both varieties had higher DM, ash, ADF,
NFC, starch, lignin, and silica (P=0.0001) and lower OM, CP, EE
(P=0.0001) and NDF (P=0.0033) than wheat bran. Organic matter
and crude protein in Shirodi rice bran were higher than Tarom
Hashemi rice bran, and its silica was lower. The gas production
potential in treatments containing rice bran, especially the bran of
the Tarom Hashemi variety, was significantly reduced (P=0.0001).
Constant rate of degradation in rice bran treatments was
significantly reduced (P=0.0148), although in the mixed treatments
of wheat bran and rice bran, it did not show a significant difference
with the wheat bran treatment. Gas production parameters including
digestible organic matter, metabolizable energy, short chain fatty
acids and microbial mass were significantly reduced in treatments
containing rice bran, especially the Tarom Hashemi variety,
compared to wheat bran (P=0.0001). Of the degradability
parameters, only the rapidly degraded fraction was reduced in rice
bran treatments compared to wheat bran (P<0.05). Other
degradability parameters of dry matter and crude protein did not
differ significantly between the experimental treatments.

Conclusion: Chemical compounds can affect the quality of rice bran
and gas production and degradability parameters. As a result, the gas
production potential and its estimated parameters were reduced in
treatments containing rice bran, especially the Tarom Hashemi
variety. However, the mixture of rice bran with wheat bran did not
have a negative effect on rumen fermentation parameters. Therefore,
considering its chemical composition and cheaper price compared to
wheat bran, it seems that partial replacement of wheat bran with rice
bran can be useful in reducing the cost of the diet.
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The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).
1) wheat bran, 2) rice bran of Shiroodi, 3) Tarom Hashemi rice bran, 4) Shiroodi rice bran + Tarom Hashemi rice
bran, 5) Shiroodi rice bran + wheat bran, 6) Tarom Hashemi rice bran + wheat bran.
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Table 2. In vitro gas production parameters of the wheat bran and rice bran used in this experiment
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S8 g glaaml

P-value  SEM Experimental treatments -
1 5 3 4 5 6 Gas production parameters
: KUy el
0.0001  0.726  54.52° 55.00°  5222¢  51.62%  53.93™  58.26° () S8 5 ity
b (ml)
. A . . (celu/ )58 WSy~ el
0.0148  0.025  0.50™ 0.52® 0.42¢ 0.45% 0.45" 0.55 AL SRS
¢ (ml/h)
—ele A 5358 g
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Gas produced in 96 h (ml/200 mg DM)
Ny ( ) azn LB T osls
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Digestible Organic matter (%)
: e LG (55,0
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Metabolizable energy (MJ/Kg DM)
. ) oG5S 35 o bl
0.0001  0.008 0.84° 0.86" 0.80° 0.80° 0.83" 0.92° U 3‘” R =
Short-chain fatty acids (mmol)
o |
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x e S S5 o
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partitioning factor (PF)
. (Kt osle p S o S hw) oy
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Microbial mass (mg/g DM)
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"The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).
1) wheat bran, 2) rice bran of Shiroodi, 3) Tarom Hashemi rice bran, 4) Shiroodi rice bran + Tarom Hashemi rice
bran, 5) Shiroodi rice bran + wheat bran, 6) Tarom Hashemi rice bran + wheat bran.
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Table 3.Dry matter degradability parameters of wheat bran and rice bran of different varieties
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pP- SEM Experimental treatments Szt o3le (6 pduas o Slaameial b
value ili
| 5 3 4 5 6 Dry matter degradability
(Ao y3) (@) 4 A5 i
0.0134 0481 931" 982% 821° 804 867 10.50' Rapidly degraded fraction (a)
(%)
b) @ o LS s
0.7710  0.836 62.23 6220 61.61 6223 61.46 60.76 (o) € M”u o
Slowly degraded fraction (b)
(4o3) 4325 B osdlls i
0.6236  1.050 71.55 72.02  69.83  70.28 70.13 7126 Potentially degradable fraction
(%)
s LG s i
06236 1050 2844 2797 3016 2972 2986  28.74 (o) b BB 2
Non-degradable fraction (%)
(Cole 53 40,3) (©) 4o 5 2ot
0.2813  0.163 2.25 2.39 2.17 2.15 2.20 2.65  Constant rate of degradation (c)
(%/h)
(ol )3 403) S8 75 03 fon Sy s
Effective degradability with different passage rate (%/h)
0.7751  0.797 61.68 61.69 61.02 63.61 60.91 60.30 0.02
0.7751  0.743 60.87 60.92  60.16 60.75 60.09 59.63 0.05
0.7691  0.696 60.09 60.18 59.32 59.89 59.29 58.97 0.08

5 St By gy e bilie (8 edle o)l (35 o e (7 S350 (35 g e (VS g () 2 sl el (sl e

(P<e/00) s 13 sne GV (ghls sl s enls 0L osline Y Gy b sy o 5 oS Lla ) Sl

W

A5 s 5 omtle b (135 8 s L slne (U S s 5 (525,05 (035 0 o Bsloee (0 adla ol (035 i 2 e
“The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).

1) wheat bran, 2) rice bran of Shiroodi, 3) Tarom Hashemi rice bran, 4) Shiroodi rice bran + Tarom Hashemi rice
bran, 5) Shiroodi rice bran + wheat bran, 6) Tarom Hashemi rice bran + wheat bran.
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Table 4. Crude protein degradability parameters of wheat bran and rice bran of different varieties

Rl slales Sk s gl b
Experimental treatments w 4
P-value SEM £ &R
1 2 3 4 5 6 Cru.dfz protein
degradability parameters
(Aey3) (@) 4 s LS i
0.0012 0451 1090  11.66™ 10.06%  9.15%  10.61*  12.42° Rapidly degraded
fraction (a) (%)
(4o 33) (b) 435 XS iy
0.1547 0.476 70.35 69.98 71.43 71.11 70.73 69.77  Slowly degraded fraction
(®)
(Ao y3) 35 B o5l 2
03252  0.556 81.25 81.46 81.50 80.26 81.34 82.20 Potentially degradable
fraction (%)
(o 2) a0 W6 b i
03252 0.556 18.74 18.36 18.50 19.73 18.65 1779 Non-degradable fraction
(%)
53 42,3) (€) 4z &5l
0.0772  0.134 247 2.70 2.32 223 2.44 2.77 (el
Constant rate of
degradation (c) (%/h)
(el 53 do3) L8 503 fie Sk s
Effective degradability with different passage rate (%/h)
0.2321 0.485 69.78 69.46 70.82 70.48 70.14 69.27 0.02
0.3859  0.501 68.95 68.69 69.92 69.55 69.29 68.52 0.05
0.5586 0.518 68.14 67.95 69.04 68.46 68.46 67.80 0.08
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“The averages shown in different Latin letters in each row indicate statistically significant differences (P<0.05).

1) wheat bran, 2) rice bran of Shiroodi, 3) Tarom Hashemi rice bran, 4) Shiroodi rice bran + Tarom Hashemi rice
bran, 5) Shiroodi rice bran + wheat bran, 6) Tarom Hashemi rice bran + wheat bran.
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