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Table 1- Chemical and mineral compositions of wheat bran and rice bran in the experiment
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Non-Fiber Carbohydrates
0.0001  0.296 20.48%  20.72°  20.88% 21.15% 21.04% 16.11° =
Starch
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Crude protein
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Ether extract
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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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o) 58 5 Ly
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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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Experimental treatments it osle (6 pduay s laasand 3
P-value SEM P > Lsfx\eﬂjw Lsd?:ﬁ
1 9 3 4 5 6 Dry matter degradability
(A 5) (@) a3 A5 2o
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Constant rate of degradation
(c) (%/h)
(Colo 55 Ao ) s58 F5 00 Soe Sk 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
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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 4- Crude protein degradability parameters of wheat bran and rice bran of different varieties
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Experimental treatments
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P-value SEM
1 2 3

Crude protein  degradability

4 5 6 parameters

0.0012 0.451 10.90™ 11.66%® 10.06%¢

0.1547 0.476 70.35 69.98 71.43

0.3252 0.556 81.25 81.46 81.50

71.11 70.73  69.77
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0.3252 0.556 18.74 18.36 18.50
0.0772 0.134 247 2.70 2.32
0.2321 0.485 69.78 69.46 70.82
0.3859 0.501 68.95 68.69 69.92
0.5586 0.518 68.14 67.95 69.04

(Ao 0) a2 LB 8 o

19.73 18.65 17.79 ;
Non-degradable fraction (%)
(Cola 53 40,3) (€) o & 5 ol
2.23 2.44

2.77  Constant rate of degradation (c)
(%/h)

(Celo 53 Ao)3) s 58 55 03 fie S ke
Effective degradability with different passage rate (%/h)

70.48 70.14  69.27 0.02
69.55 69.29  68.52 0.05
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.

GoslA b rlias F5 s aps BB il i
(YOY OhLa s Wang) cst i)l TR o
il 3 g e S Sl sl s LB LY
LU LS s B slaesle s 4 Kl ol
3 dse G RSl e 051
B s Sosl AL s wps HB s
e Sl Al el ol S el s ol
FBrf 5 i 2 S 585 Glamme SRl Jslome

2 g s 4
e SBSLE 5o s GlanSan (S Lsba
Gty p dex I OBUS i ol s esliz
o B S S gl slas s s e
At S dmes osline 4SS 3 gpda s
o5 ol s otsn sl olend e S
L s Shs ol LS ag Gl eslal
Sl 05378 el Ol Sl S5, S
Sz sS 0355 &Ll s el 5 aeSS slacs S

S o e )

5 LAl e 4SS s g BB - U el S

ol ile3T o 850 Gy G S35 03wk
Gy eslinalsype sla by, 53 ol s 4 i
ClaanS ol Wped 3 o3Il ged (g3lweslel
8311 s STy 035 o 5 lie 3161 ¢ s skl
Llie 55 2w S) edd dged Sl Sgls S
s Habib) ol s dped Sllge o, 5 G

(Y Ol Kes
ol b5 e R ok 2 sleoese
5 Sl Slles o e S s oy
S Er e GFan S5 U 2B
it Wpm Gla STy 5 0Ld Seamly OLd 0,505
S Sl 4 Sl ) s oS oS e
aSs 3 O el s 4 e 5 AS o b 2
slazl 3 dags 5y (044t Wallace) s,s .
o3l Er e P s GlaeS sk
LS Jghe sla i sl

52 e STTY SYN 00 i waps MB,E 5 s

iN Saco0 iy, 4 olis

- Gl A o g e 0L S



slazald 5l cdl Jal il oib o3, ok e
fbwsﬁﬁ)&;}“ﬂ‘“{fd"\*;g;’”‘éﬁ‘hﬁj’d
oo ol G (D3l Sl o e el o

=

S B e 3 0 AS s bl Sl o
Sl G aS s les b e Sl
P ofan s S el galiaa sl
L PRE=R KT bl Glales o gl me oslis
G St 350 3 3l oL G bl 4 Ll e
23S bl A8 S8 o bS] laess
ool St (Bl sk e e P Aok
sendd Slaamial b e U plS s b bl
5 et OS5 @ g Ll CLI0 Glalsls
4 Ao i S s 4y e O 2y g i
S gots QNS i o s TR o 31 eslatul
53 Ll e (sl Comd @) A5 g b byl

Al Ao . EIEN Lals

oS B ls 5 458 4w Wl sk o
addlae ol (ol 5 oslite S s 4 o
Sl Sz ul s n (3l ool e Gl 2
Sileang sy Llg o 5 Sl e OB ASleis
ool ) e s (glagls ln o O pe b
Lo 4 Ois 0 U el 5 DUl Gl s
o3lizal 5550 Ollels s3laml (550 o L2l5l 5 o

S 13

I (55 A
9 @LW o olS 5 oosls S sl Ol o5 @L:'s

S5 Wlge pAS g 4 Cand i Gl s
a5 S8 Ay gleasid By i s CudS
oy @ s 03 e S L S b
5 AN adle ool o3 o e A D (S350
538 A5 Jeedley a5 2 S O el o

T o Sab sl s O Lwasss laaominl b

@t.a

Aminifard, Z., & Kiani, A. (2023). Determination of fermentation and digestibility parameters of tomato
pomace in comparison with wheat bran under in vitro conditions. Animal Science Research

(Agricultural Science), 33(2): 93-105.

AOAC, C. (2005). Official methods of analysis of the Association of Analytical Chemists International.
Official Methods: Gaithersburg, MD, USA.

Besharati, M., Taghizadeh, A., Janmohammadi, H., & Moghadam Gholam, A. (2008). Evaluation of
some by-Products using In situ and In vitro Gas Production Techniques. American Journal of
Animal and Veterinary Sciences, 3(1): 7-12. https://doi.org/10.3844/ajavsp.2008.7.12

Bishwass, K. C., Surovy, N. F., Shuvo, A. A. S., Murshed, H. M., Parvin, S., Pasha, M. M. H., Kabir, A.
K. M. A., & Rahman, S. M. E. (2023). Effect of replacing wheat bran with de-oiled rice bran on
growth and blood parameters of native sheep. Journal of Agriculture Food and Environment,
4(4): 14-19. https://doi.org/10.47440/JAFE.2023.4403

Cao, Y., Takahashi, T., Horiguchi, K. i., Yoshida, N., & Zhou, D. (2012). In vitro ruminal dry matter
digestibility and methane production of fermented total mixed ration containing whole-crop rice
and rice bran. Grassland science, 58(3): 133-139.



Chandrasekharaiah, M., Soren, N. M., & Rao, S. B. N. (2022). Ruminal degradability of bypass fat and
protein of certain commonly used feedstuffs in dairy rations. The Indian Journal of Animal
Sciences, 92(4): 471-476. https://doi.org/10.56093/ijans.v92i4.124171

Council, N. R., Nutrition, C. 0. A., & Nutrition, S. 0. D. C. (2001). Nutrient requirements of dairy cattle:
2001. National Academies Press.

Cousins, W. (1976). Elastic modulus of lignin as related to moisture content. Wood science and
technology, 10(1): 9-17.

Duncan, S. H., Russell, W. R., Quartieri, A., Rossi, M., Parkhill, J., Walker, A. W., & Flint, H. J. (2016).
Wheat bran promotes enrichment within the human colonic microbiota of butyrate-producing
bacteria that release ferulic acid. Environmental microbiology, 18(7): 2214-2225.

Fidriyanto, R., Ridwan, R., Astuti, W., Rohmatussolihat, R., Sari, N., Watman, M., & Widyastuti, Y.
(2020). In Vitro Ruminal Fermentation and Degradability of Rice Husk on Rice Bran
Substitution. ANNALES BOGORIENSES, 24: 50-58.
https://doi.org/10.14203/ann.bogor.2020.v24.n1.50-58

Graf, D., Weitkunat, K., Dotsch, A., Liebisch, G., Doring, M., Kriger, R., Stoll, D., Vatareck, E., von
Coburg, E., & Loh, G. (2019). Specific wheat fractions influence hepatic fat metabolism in diet-
induced obese mice. Nutrients, 11(10): 2348. https://doi.org/10.3390/ nu11102348

Habib, G., Khan, N. A., Ali, M., & Bezabih, M. (2013). In situ ruminal crude protein degradability of by-
products from cereals, oilseeds and animal origin. Livestock Science, 153(1): 81-87.
https://doi.org/https://doi.org/10.1016/j.livsci.2013.01.017

Hedayati, A. A. K., Aelami, M., Motamedzadegan, A., Maghsoudloo, Y., Ghorbani, M., & Garmekhani,
A. D. (2013). Chemical composition and physicochemical properties of Iranian rice bran. Journal
of Innovation in Food Science and Technology, 4(13): 1.
https://www.magiran.com/paper/1115833

Islam, K. M. S., Elsabagh, M., Lv, R., Dang, H. L., Sugino, T., & Obitsu, T. (2022). Anaerobic
fermentation of rice bran using rumen liquor for desirable chemical changes as animal feed.
Journal of Advanced Veterinary and Animal Research, 9(4): 728.

Makkar, H. (2004). Recent advances in the in vitro gas method for evaluation of nutritional quality of
feed resources. In: FAO Animal Production and Health, Assessing Quality and Safety of Animal
Feed, Food and Agriculture Organization of the United Nations, Rome, Italy.

Makkar, H. P. (2010). In vitro screening of feed resources for efficiency of microbial protein synthesis. In
In vitro screening of plant resources for extra-nutritional attributes in ruminants: nuclear and
related methodologies (pp. 107-144). Springer.

Manlapig, J. J. D., Ban-Tokuda, T., & Matsui, H. (2023). Nutritional quality and organic acid profile of
rice bran fermented with lactic acid bacteria isolated from horse feces. Animal Science Journal,
94(1): e13860. https://doi.org/10.1111/asj.13860

Manlapig, J. J. D., Kawakami, S., Matamura, M., Kondo, M., Ban-Tokuda, T., & Matsui, H. (2024a).
Effect of rice bran extract on in vitro rumen fermentation and methane production. Animal
Science Journal, 95(1): €13923.

Manlapig, J. J. D., Kondo, M., Ban-Tokuda, T., & Matsui, H. (2024b). Effect of rice bran fermented with
Ligilactobacillus equi on in vitro fermentation profile and microbial population. Animal Science
Journal, 95(1): e13955.

Martin-Tereso Lopez, J. (2010). Rumen protected Rice bran to induce the adaptation of calcium
metabolism in dairy cows. Thesis, Wageningen university, Wageningen, the Netherlands. ISBN
978-90-8585-608-5.

Menke, K. H., & Steingass, H. (1988). Estimation of the energetic feed value obtained from chemical
analysis and in vitro gas production using rumen fluid. Animal Research Development, 28: 7-55.

Onipe, O. O, Jideani, A. ., & Beswa, D. (2015). Composition and functionality of wheat bran and its
application in some cereal food products. International Journal of Food Science and Technology,
50(12): 2509-2518.



@rskov, E.-R., & McDonald, 1. (1979). The estimation of protein degradability in the rumen from
incubation measurements weighted according to rate of passage. The Journal of Agricultural
Science, 92(2): 499-503.

Parvane, V. (2007). Quality control and chemical testing of food, 4th edition, Tehran University
publication. P: 358 (In farsi).

Ranjan, A., Kumar, S., Sahu, N. P., Jain, K. K., & Deo, A. D. (2022). Strategies for maximizing
utilization of de-oiled rice bran (DORB) in the fish feed. Aquaculture International, 30(1): 99-
114.

Ranjan, A., Sahu, N. P., Deo, A. D., Kumar, H. S., Kumar, S., & Jain, K. K. (2018). Comparative
evaluation of fermented and non-fermented de-oiled rice bran with or without exogenous
enzymes supplementation in the diet of Labeo rohita (Hamilton, 1822). Fish physiology and
biochemistry, 44(4): 1037-1049.

Rezaei, F., & Danesh Mesgaran, M. (2014). The effect of sucrose or starch on fermentation characteristics
of some feedstuffs by gas production and In vitro culture. Journal of Ruminant Research, 2(1):
91-110. https://ejrr.gau.ac.ir/article_1766.html

Samadi-Maybodi, A. and E. Atashbozorg. (2006), "Quantitative and qualitative studies of silica in
different rice samples grown in north of Iran using UV-vis, XRD and IR spectroscopy
techniques”, Talanta, 70(4), 756-760.

Sharif, M. K., Butt, M. S., Anjum, F. M., & Khan, S. H. (2014). Rice bran: a novel functional ingredient.
Critical Reviews in Food Science and Nutrition, 54(6): 807-816.
https://doi.org/10.1080/10408398.2011.608586

Surovy, N., Islam, A., Pasha, M., Murshed, H., Bishwass, K., Chawdhury, M., Titas, R., Afrin, S., &
Rahman, S. (2024). Digestibility of de-oiled rice bran and its effect on the growth performance of
native sheep in Bangladesh. Journal of Agriculture, Food and Environment| ISSN (Online
Version): 2708-5694, 5(4): 37-42.

Van Soest, P. J., Robertson, J. B., & Lewis, B. A. (1991). Methods for dietary fiber, neutral detergent
fiber, and nonstarch polysaccharides in relation to animal nutrition. J Dairy Sci, 74(10): 3583-
3597. https://doi.org/10.3168/jds.S0022-0302(91)78551-2

Wallace, R. J. (1994). Amino acid and protein synthesis, turnover, and breakdown by ruminal
microorganisms. pp. 71-111. In: J.M. Asplund (eds), Principles of Protein Metabolism in
Ruminants, CRC Press, Boca Raton, FL.

Wang, K., Xiong, B., & Zhao, X. (2023). Could propionate formation be used to reduce enteric methane
emission in ruminants? Science of the Total Environment, 855, 158867.

Wang, Y., Xin, H. S., Li, Y. Z., Zhang, W. W., Xia, K., Wang, Z. B., Li, M., & Zhang, Y. G. (2012). The
effects of different processing methods on the estimated nutritional value of rice bran according
to the NRC-2001 Model or DVE/OEB system. Journal of Animal and Feed Sciences, 21(3): 503-
520. https://doi.org/10.22358/jafs/66125/2012

Yalchi, t., Seifdavati, J., & Seyedsharifi, R. (2020). Effect of Nutrient Synchrony on Ruminal
Fermentation, Microbial Protein Synthesis and Nitrogen Balance in Sheep. Iranian Journal of
Animal Science Research, 12(1): 19-33. https://doi.org/10.22067/ijasr.v12i1.76961

Determination of the nutritional value of rice bran of different varieties by gas production method and
ruminal degradability

Abstract

Background and Objective: The increasing price of animal feed 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 Shiroodi and Tarom Hashemi) and a mixture of these brans in terms of chemical composition,
ruminal degradability, gas production 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 recorded at times 0, 2, 4, 6, 8, 12, 24, 36, 48, 72 and 96 hours, and
the gas production potential and estimated gas production parameters were calculated from the volume of gas
produced based on 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.

Keywords: Degradability, Gas production, Shiroodi rice bran, Tarom Hashemi rice bran



