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Table 1. The main effect of beam electron and alkaline hydrogen peroxide treatment on chemical composition of date

kernel powder (%)
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Table 2. The intraction effect of beam electron and alkaline hydrogen peroxide treatment on chemical composition of

date kernel powder (%)
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Table 3. The main effect of beam electron and alkaline hydrogen peroxide treatment on digestion and fermentation
parameters of date kernel by in vitro gas production technique
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Table 4. The intraction effect of beam electron and alkaline hydrogen peroxide treatment on digestion and
fermentation parameters of date kernel by in vitro gas production technique

abapslil Jlol  ogdsel  opSeasds ek P Badges S ety Sy x o
(p5ke) 955 (pS k) (5o 2 (5 k) (ke) i S9rsl .
ov/AY Y e ¥ /5V° /27" [T Yo/ . \
IVARH YA* Fr/ 8% A /-x¢ Nariied \ Y
N va¥ £y Wiaan B VA[AS Y . Y
o¥/f.! A Fr/ov” V- JAD™ B AYV/AA . Yo ¥
o8/\8° W FY/YE* Q/YA™e /-x¢ NaAt \ Yo o
OV/AY® Vs Fr/as™ a/\s° /-x* \yo/sye! Y Yo 5
oF/fa" v’ £/ Vo vE ofx¢ yre/or® . - v
oF/5¥° w Fr/EV a/sy4e /-x° YA \ - A
N4 W FY/ e /Ay /-x¢ yra/sve Y - q
OF/FA" VA% Fy/Fa W/ /-x° Y EAY . v y-
os/\o° VA% FY/A- Vo /-x° VEY/YA° \ v B
o¥/as’ vs© VY a/¥a™ /-x¢ V¥Y/oY® Y ) Y
SN -8 M o0/ VA% Ba YI/re . Voo WY
PAvae AV av/an® VAT R v.a/ P \ Voo Ve
sy/¥.© YA* FASY V- NAE /-x¢ ay/ya™ Y Voo 0
so/vs° M INTAZS WY ¥ VAA/ALC . YO \$
A A2 FARSY VA ¢ VAY/EV \ R %
ov/s© vs© FYIVA™ Q/FFee /-x¢ VAE/YA™ Y Yo A
+IAYA AR Y/oy /oY RN R d SEM
<[eue ofov¥ N8 fexy o]y <[eee P value

L Sk 3 laslil (gllad [SEM (p<+/+0) bl go jl3 e BME] (]l ity ailiio Bgy> (ghy> &S o 1 Slo (5w yo 53


http://dx.doi.org/10.52547/rap.12.31.60
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.5.6
http://rap.sanru.ac.ir/article-1-1082-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22518622.1400.12.31.5.6 ]

[ DOI: 10.52547/rap.12.31.60 ]

)

boogSll booas gin slops a9 5yl es
b als b awslds ) (lae SI) LB o590 2Ty
O3grden dwSly W8 (6 )SelS WV 5 Ve lales
Sid odle puan B Hb xe Linlidl & e (LIS
Sglds dald e b edae sl kS o)les 4 D
L3 diwn jdg ADF 4 NDF Lion wl,lé Juoyd bl
P2 @B e STy e slaas)d ol jend
pad Sl iy Dy b bxe dald Hlog b duwslie
O3k deSlyy 2o 3 V4 (kS Ver o 4 by
Voo d‘.m).) l.: )Lo.t) L)" u9‘.n.) ‘(p<'/'0) dg u;L\lg
LB Oiaskr AuSln Loy 93 g ko + 5SS
sy 5l plS e ey S anledy g b e
0590 JanSyy ilise slaso)d b (gyglJos 295y

2,55 2l (gdae dlge muan cublB > olas LB

Voo Sl /YN o)lesd [emdjley Jlo (ool clades (sloimgs

2 0N gin b g atan g syl des Lol Sl

duplie (3 (P<e/+0) A by txe (gixe dlgo puan bl
g Ve VB laid b Loy dtun 139 (2395 ald jlas L
oo i bl b dne GIPl 4 pxie (6S5hS VO
5 V0 o Sl Ll (p<-/+0) 15 ADF 5 NDF «Suis
s Db (gdae Dlge wan Sl (oSolS 0
ADF 5 NDF «Sis oo piad bli oy i
(P<1+0) 391 5 )55hS Ve 33 4 bgye Loy a3
i pa) e 5 Slol J1 G5 wgs Giolejl gls b alie
3ot Sl g S95S) G0 b spgldas (7 9 0 Jgin
Mogine bop dwd gy g3k dlge wan bl LIS
Ot Sty b Lo aun (5l Jos (p<-/+0) 15
NDF S o3l peiat cubls I3 ine yial 38l cely LS
YL oosd gygldes cloyp aun y3g g cuils ADF
h par ol cppuin QU8 o)k wSly aep

Canld

(103) Lo atuds (5o lgo (p2Lo3] i ol yr LB (59,00 3o 9 (9,50 55 b sl Jos (Lol 51 =0 Jgu
Table 5. The main effect of beam electron and low steam treatment on nutrients digestion of date kernel (%)
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Table 6. The intraction effect of beam electron and low steam treatment on nutrients digestion of date kernel (%)

Sy it
ADF NDF DM (109) Bigsen 1Sy (555) S9N 6y o
T YEA VY™ . . \
v/ YEIEAT 00/Y\* \ Y
Yv/Ya™ £/ OAIYA™ Y . Y
rr/voe” yo/sv® oo/s+" . Yo ¥
vy YO/MT OF/YA" \ Yo o
ry/s.© La7An e BO/AY™ Y Yo 5
v/ ve/vo 20/a3% . - v
T/ YSIAY® 00/ya" \ o- A
/AT TV/£V e INZATae Y - q
vy/vs© ra/va™ AV/YA™ . Yo Ve
TE/Yo" YAASS N \ Yo 1
rv/s° ¥o/.8% OAAR Y v Y
O \EAlS sy/y. . Voo Y
YAIVE® Fo/vy? sy/es%° \ Voo ¥
ra/ve® FY/EA £Y/AR® Y Voo 0
YY/EY FY/FA” I/ . N7 Vs
v&/ar> Fo/or? av/ys™ \ WO %
ye/ar™ Fo/vE? OA/SYS Y Yo A
\IYs VAR /A SEM
<[+ VA <[eweN <[eee P value

[ Downloaded from rap.sanru.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22518622.1400.12.31.5.6 ]

[ DOI: 10.52547/rap.12.31.60 ]

Sl 00595 )3 Jeloeal BLIADF ¢ (2id odiyad )3 Jobrol BN INDF oS- 03l :DM
Ly Silee 5 lisliwl (sllas SEM L(P<+/+0) sisly o jl gine BMB! (gl aditus il By chyls &5 olb 1 Slio (g 2 )

Cslaiailys (239530 3l amy 350 ST Sl odlisel 9y 55 Ly Lo g ats (gl Jos ggazme

2 3945 0 dlpgudig (b S Dbl (glalasMe BB 50 Lol s Loy it jogy (slsdas j35)) dguty el oloisay

duw\)é S92 cd)STJAJ— w).j)...w l.s )i;.a uw[o)] .L...ufl).s L [ W) LI dLo)& Al yg d”‘JA.c Pli;.m

oS Ojgmo ol 28 15 llejl g adllae 3y90 cedn ang B oS 0 ol Bl B (e JI) o9y

B 5y sy b (g0l Jos I o Lo s y3g ool et sl 3o o yieg codel Canddy uls Bl g0
Do (RO p Aﬁ_mfl)id9,\_g9l“_g)§91ﬁ§\~tb)$mp%dlc\3,\ﬁ

Loy glann bl pols yiolosl 1300 Mo ¥ (59,0

dﬂb).\é 9 )SL@‘“ . . i . .
. . .. . 039y 0db (£y9l Jes (950 deanSTys b e 9 (2055
b @l 5 (65,5liS pole ol p e (p)ggums | 7T GO 7o “’A‘”.J
. < . . L LA)> A )9 d)alJo.D FURIR OL“" CJLJ ‘9)&‘ )l
S8 Limgh bl ales (o )sleald clp b ) . s 2
ny Sl 39290 (LSl I o3l isu oldba (S99

13 55,8 el 81y Loys dtw jog slasdss 5, doo

&l

1. Adesogan, A.T., K.G. Arriola, Y. Jiang, A. Oyebade, E.M. Paula, A.A. Pech-Cervantes, J.J. Romero, L.F.
Ferraretto and D. Vyas. 2019. Symposium review: Technologies for improving fiber utilization. Journal of
Dairy Science, 102: 5726-5755.

2. Al-Masri, M.R. 2005. Nutritive value of some agricultural waste, as affected by relatively low gamma
irradiation levels and chemical treatment. Journal of Bioresearch Technology, 96: 1737-1741.

3. AOAC. 2005. Official methods of analysis (18th ed.). Washington, DC: Association of Official Analytical
Chemists.

4. Asadnejad, B., R. Pirmohammadi and H. Khalilvandi-Behroozyar. 2018. Effects of electron irradiation on
nutritional value of red grape pomace using in vitro and in situ nylon bags techniques. Journal of Ruminant
research, 6(1): 31-48 (In Persian).

5. Babayi, M., F. Ghanbari, A.M. Gharehbash and J. Bayat Kouhsar. 2016. Effects of processing with electron
beam, hydrogen peroxide and hydrobromic acid on the nutritional value of vetch wastes. Iranian Journal of
Animal Science Research, 8(3): 441-454 (In Persian).

6. Bak, J.S. 2014. Electron beam irradiation enhances the digestibility and fermentation yield of water-soaked
lignocellulosic biomass. Biotechnology Reports, 4: 30-33.

7. Bak, J.S., J.K. Ko, Y.H. Han, B.C. Lee, I.G. Choi and K.H. Kim. 2009. Improved enzymatic hydrolysis
yield of rice straw using electron beam irradiation pretreatment. Bioresource Technology, 100: 1285-1290.

8. Behgar, M., S. Ghasemi, A.A. Naserian, A. Borzoie and H. Fatollahi. 2011. Gamma radiation effects on
phenolics antioxidants activity and in vitro digestion of pistachio (Pistachio vera) hull. Radiation Physics
and Chemistry, 80(9): 963-967.

9. Blummel, M., H. Steinggab and K. Becker. 1997. The relationship between in vitro gas production, in vitro
microbial biomass yield and 15N incorporation and its implications for prediction of voluntary feed intake
of roughages. British Journal of Nutrition, 77: 911-921.


http://dx.doi.org/10.52547/rap.12.31.60
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.5.6
http://rap.sanru.ac.ir/article-1-1082-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22518622.1400.12.31.5.6 ]

[ DOI: 10.52547/rap.12.31.60 ]

£Y

10.

11.
12.

13.
14.
15.
16.

17.

18.

19.

20.

21.

22.
23.
24.
25.

26.
217.
28.
29.
30.
31.

32.

33.
34.

Voo Sl /YN o)lesd [emdjley Jlo (ool clades (sloimgs

Chaji, M., A.A. Naserian, R. Valizadeh, T. Mohammadabadi and Kh Mirzadeh. 2010. Potential use of high-
temperature and low temperature steam treatment, sodium hydroxide and an enzyme mixture for improving
the nutritional value of sugarcane pith. South African Journal of Animal Sciences, 40: 22-31.

Chaji, M., T. Mohammadabadi and A. Aghaei. 2011. Fermenting cell walls of processed sugarcane pith by
ruminal bacteria, protozoa and fungi. International Journal of Agriculture & Biology, 13: 283-286.
Chaudhry, A.S. 2000. Rumen degradation in sacco in sheep of wheat straw treated with calcium oxide,
sodium hydroxide and sodium hydroxide plus hydrogen peroxide. Animal Feed Science and Technology,
83: 313-323.

Devshony, S., E. Eteshola and A. Shani. 1992. Characterisation and some potential application of dates
palm seeds and oil. Journal of The American Oil Chemists Society, 69: 595-597.

Ghiasvand, M., K. Rezayazdi and M. Dehghan Banadaki. 2012. The effects of different processing methods
on chemical composition and ruminal degradability of canola stra, 22: 93-104 (In Persian).

Ibrahim, M.N.M., G.R. Pearce. 2003. Effects of gamma irradiation on the composition and in vitro
digestibility of crop by-products. Journal of Agricultural Wast, 24: 253-259.

Karp, S.G., A.L. Adenise Lorenci Woiciechowski, V.T. Soccol and C.R. Soccol. 2013. Pretreatment
strategies for delignification of sugarcane bagasse: A Review. Brazilian Archives of Biology and
Technology, 56: 679-689.

Lewis, S.M., L. Montgomery, K.A. Garleb, L.L. Berger and G.C.JR. Fahey. 1988. Effects of alkaline
hydrogen peroxide treatment on in vitro degradation of cellulosic substrates by mixed ruminal
microorganisms and bacteroides succinogenes S85. Applied and Environmental Microbiology, 54: 1163-
1169.

Maccarana, L., M. Mirko Cattani, F. Tagliapietra, L. Bailoni and S. Schiavon. 2016. Influence of main
dietary chemical constituents on the in vitro gas and methane production in diets for dairy cows. Journal of
Animal Science and Biotechnology, 7: 54,1-8.

Melaku, S., K.J. Peters and A. Tegegne. 2003. In vitro and in situ evaluation of selected multipurpose trees,
wheat bran and Lablab purpureus as potential feed supplements of tef (Eragrostistef) straw. Animal Feed
Science Technology, 108: 159-179.

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

Mishra, O.H., A. Chaturvedi, R. Khali, A. Prasad, A.K. Santra, S. Misra and R.C. Parthasarathy. 2000.
Effect of sodium hydroxide and alkaline hydrogen peroxide treatment on physical and chemical
characteristics and IVOMD of mustard straw. Animal Feed Science and Technology, 84: 257-264.
Muzamal, M., K. Jedvert, H. Theliander and A. Rasmuson. 2015. Structural changes in spruce wood during
different steps of steam explosion pretreatment. Holzforschung, 69: 61-66.

Nursel, P. 2004. Radiation crosslinking of biodegradable hydroxypropylmethylcellulose. Carbohydrate
Polymers, 55: 139-147.

Orskov, E.R. and I. McDonald. 1979. The estimation of protein degrade ability in the rumen from
incubation measurements weighted according to rate of passage. Journal Food Engineering, 80: 1-10.
Shahbazi, H.R., A.A. Sadeghi, H. Fazaeli, G. Raisali, M. Chamani and P. Shawrang. 2008. Effects of
electron beam irradiation on ruminal NDF and ADF degradation characteristics of barley straw. Journal of
Animal and Veterinary Advances, 7: 464-468.

Shawrang, P. 2008. Effects of electron beam irradiation on dry matter degradation of wheat straw
in the rumen. Pakistan Journal of Biological Science, 11: 676-679.

Sun, R.C., J. Tomkinson, Y.X. Wang and B. Xiao. 2000. Physico-chemical and structural characterization
of hemicellulose from wheat straw by alkaline proxide extraction. Polymer, 41: 47-57.

Tabatabaie, N., M.H. Fathi Nasri, H. Farhangfar and A. Riasi. 2013. Nutritional value determination of
beam irradiated barley straw. Journal of livestock research, 1: 53-62 (In Persian).

Tabatabaie, N., M.H. Fathi Nasri, H. Farhangfar and A. Riasi. 2014. Nutritional value determination of
beam irradiated barley straw. Journal of livestock research, 2: 19-28 (In Persian).

Tabatabaie, N., M.H. Fathi Nasri, H. Farhangfar and A. Riasi. 2016. Nutritional value determination of
beam irradiated barley straw. Journal of livestock research, 4: 9-17 (In Persian).

Tahan, G., M.H. Fathi nasri, A. Reyasi, M. Behgar and H. Farhangfar. 2012. Effect of electron beam
irradiation on degradability coefficients and ruminalpostruminal digestibility of dry matter and crude
protein of some plant protein sources. Iranian Journal of Animal Science Research, 3(4): 422-434 (In
Persian).

Taghinejad, M., P. Shawrang, A. Rezapour, A. Sadeghi and E. Ebrahimi. 2009. Changes in anti-nutritional
factors, ruminal degradability and in vitro protein digestibility of gamma irradiated Canola meal. Journal of
Animal and Veterinary Advances, 8: 1298-1304.

Tilley, J.M.A. and R.A. Terry. 1963. A two stage technique for the digestion of forage crops. Journal of the
British Grassland Society, 18: 104-111.

Van Soest, P.J., J.B. Robertson, and B.A. Lewis. 1991. Methods for dietary fiber, neutral detergent fiber,
and non starch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74: 3583-3597.


https://www.magiran.com/author/m.%20ghiasvand
https://www.magiran.com/author/k.%20rezayazdi
https://www.magiran.com/author/m.%20dehghan%20banadaki
https://www.magiran.com/volume/69762
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CCsQFjAC&url=http%3A%2F%2Fwww.worldcat.org%2Ftitle%2Fjournal-of-the-british-grassland-society%2Foclc%2F826945&ei=fvfbVLf_F4O1UczUgPAK&usg=AFQjCNHhhjgWVwQ63o_fUf6dHSkRWDVv4w&sig2=vG-G5f8LsFeMdDR1xuEE2g
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CCsQFjAC&url=http%3A%2F%2Fwww.worldcat.org%2Ftitle%2Fjournal-of-the-british-grassland-society%2Foclc%2F826945&ei=fvfbVLf_F4O1UczUgPAK&usg=AFQjCNHhhjgWVwQ63o_fUf6dHSkRWDVv4w&sig2=vG-G5f8LsFeMdDR1xuEE2g
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CCsQFjAC&url=http%3A%2F%2Fwww.worldcat.org%2Ftitle%2Fjournal-of-the-british-grassland-society%2Foclc%2F826945&ei=fvfbVLf_F4O1UczUgPAK&usg=AFQjCNHhhjgWVwQ63o_fUf6dHSkRWDVv4w&sig2=vG-G5f8LsFeMdDR1xuEE2g
http://dx.doi.org/10.52547/rap.12.31.60
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.5.6
http://rap.sanru.ac.ir/article-1-1082-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-02 ]

[ DOR: 20.1001.1.22518622.1400.12.31.5.6 ]

[ DOI: 10.52547/rap.12.31.60 ]

Research on Animal Production, Vol. 12, NO. 31, Spring 2021 ........c.oiuuiiuiniinii et 68

Effects of Treatment by Beam Electron and Alkaline Hydrogen Peroxide on the
Nutritional Value of Date Kernel Powder in Ruminants

Morteza Chaji' and Hassan Khenifer?

1- Professor, Department of Animal Science, Agricultural Sciences and Natural Resources University of Khuzestan,
Mollasani, Ahvaz, Iran (Corresponding author: chaji@asnrukh.ac.ir)
2- Graduated M.Sc. Student, of of Animal Nutrition, Department of Animal Science, Agricultural Sciences and
Natural Resources University of Khuzestan, Mollasani, Ahvaz, Iran
Received: 21 January, 2020 Accepted: 13 February, 2021

Abstract

The aim of the present experiment was to use the electron beam (beam) and alkaline
hydrogen peroxide (AHP) to improve the nutritional value of date kernel powder for ruminant
livestock. The date kernel powders were irradiated with the beam at doses of 0, 25, 50, 75, 100,
and 125 KGy. The irradiated date kernels were then treated with 1% and 2% AHP as a 3x6
factorial experiment. Digestion and fermentation parameters of date kernel powder were
measured using two-step digestion techniques and gas production methods. In comparison to the
control, beam electron resulted in a decrease in NDF and ADF percentages, a significant
increase in the potential of gas production, partitioning factor, truly degradable organic matter,
microbial biomass production and digestibility of dry matter, NDF and ADF of date kernel
(P<0.05) and the 100 KGy had the best results (P<0.05). The AHP decreased the percentage of
dry matter, organic matter, and increased potential of gas production, digestibility of dry matter,
NDF, and ADF of date kernel powder (P<0.05). Compared to the control treatment, the
irradiated date kernel with AHP (interaction effect) caused to reduce the percentage of nutrients
(except ash), increased gas production parameters, and nutrient digestibility. This decrease or
increase was significant in some treatments and in some numerical or unchanged. However, for
most of the parameters, the highest results were obtained during the treatment of high-dose
irradiated date kernel powder (100 KGy or some cases 125 KGy) with different levels of
hydrogen peroxide. Generally, the treatment by electron beam alone improved the nutritional
value of date kernel powder, but the additive effect of the beam with hydrogen peroxide
(interaction effect) was not considerable. Therefore, based on the results of this experiment, the
best dose to improve the nutritional value of date kernel powder was 100 KGy with and without
2% hydrogen peroxide.

Keywords: Beam electron, Chemical composition, Digestibility, Microbial biomass production,
Potential of gas production
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