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Table 1. Ingredients of experimental diets (%DM)
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Table 2. Chemical compositionand phenolic compound of ingredients of experimental diets (%DM)
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Table 3. Chemical composition and total phenolic compound and protein precipitation capacityof experimental diets (%DM)
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Table 4. Gas production and fermentation parameters of experimental diets

bien Jlin] o s I

PRECSE uJa> Jous L:j‘;“;‘:i 40).,? 30).,? Zb)ﬁ lb)ﬁ oeorinl 2

07007 <0/01 <0/01 20222 32/60°  47/807  54711%  55/707 (JT sl p,37 2 e) el 24515 05
0/015 <0/01 <0/01 2/191 72/31°  85/20°  91/72*  96/40° (il ) 55 g5 sl

0/67 0/21 0/60 0/005 0/030  0/040  0/047  0/048 (el 2l o) 55 g5 &5

0/04 <0/01 <0/01 0/306 6/71°  8/50"  9/62% 991" (s oole p,SshST Jo35e) puddgilio BB (g5l
0007 <00l <00l 0049 07 108 w0 a0 J"@&f{:’“f o e
<0/01 <0/01 <0/01 1/961 49/90°  61/71°  68/90%  71/53° (30,3) Jlosle s il

0/016 <0/01 <0/01 1/909 44/06°  54/80"  61/50%  64/12° (10 y0) St 03lo 5> i B8 I o3l
<0/01 <0/01 <0/01 0/256 6/80°  5/00°  4/80°  3/70° “osisS SSw5 ole

doxigy 25% taig ()8 Joame T 4 ot aosgy 50% oy (=3 Joaxe 50% :35).,? >t a5 190ty &8 Jyame 25% :Zo).,? s 1 o).,?l
I sl e o (slil o (adly o o0 S oo (p )5 o) Hlaie 2 (P<O/05) sl oo sl ine GBI (gl Ciudy o > cglie g ol (gl Kilio oot

Hde b aus <bJ.;u453 dl.bo).:.g-l.gd\fd.lm)g)b B o
Mo a3l bgye 5o odilofl slaoyer Jgb SluS s
9 7/10 3/6 Cud Py 4 53 2 L;Lbo)f,? Jr L;ys uL.S).:
il 31 a8 ol Jlais] ol oo bl ol 2 92 2oy 10/7
9L 3 9 20> 107 5 /10 4 b oS 5 s
3 (2o 415 53 cspa) 4 43 Llaops > b xaw
Cowolodly yials' B an Slygd Hlade o

1/9 b diwy Slo s (59> 0> I ool I RN
ol Glil S g (Bpas Sh p B o)
Ot (5)% Gaios  (19) sl Lo S ;)
Sl 2oy 304 L atey Sloy Bras 4 ol
Slygd Bpne picred § Cuild puan LB 4 00055000
(6,300 )35 3 a8 canl by opl (25) ol als
sloi op O Aty Sl it Folaw 5 oolau!
(28) 2l )13 b cos 1y o a8 5 S8 g (G
1BL L ops uoy> 30 pdaws 5> wilo syl 51 odlaul Lol
P 3 Bpas S ol GialS cuw B dsp
(12) A5 03 5l

YA

W32 (B 0 ST95
Wy Blopy il Zolaw (3938) 13U 4 bgrpe @l
pan (e g L;\ o:L:» St 0be (1Sl SSL
olis 5— Joda 53 Linlejl Cilisce (claoygd 3 plo slap
u"‘”L")‘ L;Uza?):g)b Slo o (y! daw Uil 8l Canlods odl>
Oy g (I oole «Sid oole 0 ()b dme LialS o
2 0> 9 1 0y a.\.;.;fc;éli)a L;Lmog)f L;;\.Jw Jl}a ;é)..m
olo » d)bu‘;‘“’ le.é}'4 53 0 yu> a.\;;fc;él,{)a Lg‘.a:o”flg
5 S bS5 (PO0D) 55 S5 a0 pgoy (gke
O | Gt (Bpan S ol se (5 o ¢ gy
Baios 5 (33) i 5)l5S oIie oy KiS odle doyd
4/6 53 /5 ol 4 53 2 Soys pU lude yobs
2 sbShe 4 ol pdy oole o )3 09 aop
Slygd p Al o byl & odow g Cawl ppo ju5 oyl
calises llges jo 35 Abl 4l 0aiS dgdoee S (8 puao
Shygd Jlace ol sy o Hhia (11) col ol


http://dx.doi.org/10.29252/rap.11.27.18
http://rap.sanru.ac.ir/article-1-990-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.29252/rap.11.27.18 ]

23

1399 lg 127 o jleis [ omdjl Jlo (ool olidoi closiimgts

alisee (soyed Jsbo 5 (p)5) Wi ailis) ()59 li8l 5 (Byae (1ugy by Sid o3le (ke olojl oy $I-5 Jgun

Oiolej!
Table 5. Effects dof experimental treatments on average daily feed intake (g) of goats during different experiment
eriods
;jb&m Jls pdas 3,5kl Bl oo il clas
99 4> u‘|°> )Lo....u Lbu«itL.A 40).,? 30).,? Zb)ﬁ lb)ﬁ el ST
(392 2 ) e K oo
0/72 <0/01 0/04 29717 699/3° 1438 886/7° 956/6° 59, 0-28
0/32 <0/01 <0/01 51/30 591/2° 713/4° 939/1° 1138/7° 35,2856
0/23 <0/01 <0/01 40/18 515/7° 609/5" 874/1* 911/9* 35,00-84
0/43 <0/01 <0/02 4021 602/1* 688/° 900*” 1002/5 0590 JS
(399 % £5) Byae (B
0/54 <0/01 <0/01 90/1° 101/8° 129/0° 146/9°* 55,0-28
0/117 <0/01 <0/01 9/06 76/1° 97/9° 136/6” 175/0° 39,28-56
0/56 <0/01 <0/01 717 66/2° 83/5" 172/ 140/2° 39,06-84
0/46 <0/01 <0/01 7126 71/5* 94/4° 146 ¢ 154¢ 0y93 JS
(p5) o3 @5, (rjs s

3216 3317 3216 311 adsl 13

3210 3315 3318 33/0 Sl s

0/034 0/004 0/02 112 -5/4° -/84"* 19/7* 27/02* 59, 0-28
0/03 <0/01 <0/01 1/09 -9/6° -1/23° 23/3" 28/4° 39,28-56
0/47 <0/01 <0/03 1/55 -7/20¢ 2/08* 26/6% 26/2° 39,00-84
0/039 <0/03 <0/04 112 -7/5¢ -1/5” 2419° 2714 0590 JS

Aty 2000ty o3 T 4 ¢ ot assgy DOty =3 50% 30 > cont asigy 100 Fatty =3 250 20 x> conteonigy L oopn”
59 2 58 Jpame Pt oug 2 =5 Jpame e g2t dodg 2558 Jyae 2> g2 tag L oy
(P<O/05) sl so Hlo me BT gyl Cindy yv y3 oglite Byl (slaySilio cqat

Sloy 3 3 Sles ol doxii )3 g wan Clls il
(25) a5

CoS ()P e yobods LS ailig) (459 8l (1Sl
ok (B Jgie) €85 515 oo slojy (o 0 5b
03y RIS Lo 0 )3 diy Sloy o lj8I L oS
o o (P<OM0]) ol Lol s &gt ol
9 1 0 y> a.\;;fgé).a.o sple 4 .‘09.3).0 Lg[md.]‘.i)'g u,.uLaj
olalejl slooyg> plos 53 Wligy iy SRl s 5 2 0y
ox;fd)m dlm)bto LY ]oy,o L;Lde‘.é)'_g l.s d)bL;:M Qﬁléj'
.Dly.u_é)m )J)mﬁbflio.b c\f.\.?)‘bobﬁj“» 53 L;Lbao)f,?
oS bl L4 Jgiz) 052 ooy 5 ol 53 e sl o siie
plo ped 4 MalS Lislosl 0y90 plas o alle 3y o ol
CosS g CoS o LAlE)y (59 )3 yusd 495 0 Ldg ey
SluS 5 Cavlod )l Sldllas .ol dtuly jolo (sadgs i
P g S Gl (Bpas Sliss e g opa (olend
2055 S9NV qman Coll 3 & Sl g Gl 55
My 0iS o 3bml (6 a5 5| (SU Sacdglio g 4eSS
(29) 5550 o S 5 g b

S o 3l Bl Bpae St 1l gl b
Lol Jlal w0 (Shegie il
26 Gk bl (16) cul Bl slo s nsSse
15 b |y Shss G puno 3o s sy ogllasl
odlo puan ol suivs ol o &S gyeba (21) wiad
b 2oy 1/5 gaw b aislojl og,a o 3,9l I
inlejl slooy> 5> of (103415 4 3) o oo 133l
(8 Jyss) <ol ol min
059 o)l e « Sid odle Bpne ialS L plKen
oy odiSedly glaj il el i le slay alj,
oyl 4 Cond 1 @bz 0jy e 4 5 3
(5 J9.\>) .\Jbbo‘.&;} ‘quo)‘ J}Ja 20 d 0 yu> oS el
e g (Jgid CleS 5 (e 3B 5l (SSb SIg e 0y
S5l g war Cebl gl day (Spas Sl p U
sl 2oy 15 5l i G L plboye puedgplio L6
OlS 3 agrse Ll wlSp o db bl (29) 55U
Brae Shgd Cadgiome oxsbil Jolo o Glyiear ool

oialejl cilises (claoygs Jsbo 13 (p,5) balle; wliy 5 (IRl eSihe o oiilol slolass 316 Jgu

Table 6. Effects of experimental treatments on average daily gain (g) of kids during different experiment periods

b Jloi] o >yl Gl

)

S s P o 3lee 4oy 3oy 20y Loy bl s,
0702 <0/01 <0/01 37703 96/36” 97/89° 139/61° 1457117 59, 0-28

<0/01 <0/01 <0/01 5/023 84/81° 81/00¢ 137/52" 151/37¢ 39,28-56

<0/01 <0/01 <0/01 4125 81/30¢ 92/65" 136/86° 138/54¢ 39,06-84
0702 <0/01 <0/01 47048 87749 90/51° 138/00° 1457107 0593 JS

doxigy 25% g (£58 Jaame TV 4 ¢ ot asgy 50% iy (£ Jpae 50% :35).,9 conT 4oy 19U s =8 Jypare 25% :Zo).,? oot 11 o)ﬁl

(P<0/05) a5l o s sine M) (gl)ls Cins )y )15glite LBy oy (gl Siloo gt


http://dx.doi.org/10.29252/rap.11.27.18
http://rap.sanru.ac.ir/article-1-990-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.29252/rap.11.27.18 ]

24 . wly sy 3,Slas g (5 (g 58 gladomiwl B p olis oy 13 (SS| dtuy Slo Ly Byas

WAisled dgazee |y Baiisloseis 5 Slos «Slygd > (55,0
Sy @ bae sodley alis; (jy Gl Cols pas
o o o )ub ple & JJIyL;o 2 9 1 oy sas il
SiF WP el pan clll (Spae STy o
2 bog sspe Slaoys s § ol pudplia b
8l bl sy b 4o 13 9 3l sl

Sy (58 Jgpae (3938 (3a0 ol @l 4 d2gil
0y SS odle duojd 25 G‘a“’ 5 ua.ﬁl) sy o 4
§ el byl gl by 5,Slas e 5l (lis
03y (a3 0y 13 103 25 o 3 ] 3l 9,00
Sl dpogs LB Gl 5l e )

I 55 & 3555555 il (slarel 03 8l
gl ooy BB aiel glal doxs )5 g wbe
e g e Mgl Ghals o 0 a5 Wb e el b
(18) 5yls Jlssas 1y yuis g S )lo
6 5l i 4 b maw il ool s lallae
Sligy Gig GRIPFl e el 4 sy b BS
4 9 3 L;Lbo).:.} a.\;.;fc;él:{)é L;Lb)bl,a & Jo}g).o L;Ubd.]‘.é)’g
Sgo aw 9 Vb 2oy 1] o SUgd bS5
odd )5 D Vb a4 a3 iy o, Sles yials b

ezl cuild il )b 5l asleg o pSTe (sla b ol

&b

1. Agriculture Statistics of Iran. 2016. Minestry of jahed-Agriculture, Tehran, Iran.

2. AOAC. 2000. Association of official analytical chemists. Official Methods of Analysis. 17" edn.
Arlington. VA.

3. Bagheripour, E., Y. Rozbehan and D. Alipour. 2008. Effect of ensiling, air-drying and addition of
polyethylene glycol on in vitro gas production of pistachio by-products. Animal Feed Science and
Technology, 146: 327-336.

4. Beauchemin, K.A., S.M. McGinn, T.F. Martinez and T.A. McAllister. 2007. Use of condensed tannin
extract from quebracho trees to reduce methane emissions from cattle. Animal Science, 85: 1990-
1996.

5. Blummel, M. and E.R. @rskov. 1993. Comparison of gas production and nylon bag degradability of
roughages in predicting feed intake in cattle. Animal Feed Science and Technology, 40: 109-119.

6. Blimmel, 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.

7. Blimmel, M., H.P.S. Makkar, K. Becker. 1998a. The partitioning kinetics of in vitro rumen
fermentation products in a gas production test, Journal of Dairy Science, (Suppl. 1), 309 pp.

8. Chen, X.B. 1995. "Fitcurve" macro, IFRU, The Macaulay Institute, Aberdeen, UK.

9. Deriaz, R.E. 1961. Routine analysis of carbohydrates and lignin in herbage. Agriculture Food Science,
2: 152-159.

10. Fazaeli, H. 2012. Optimum using of agricultural by-products in ruminants nutrition. Proceedings of
the 15th international conference of the association of institutions for Animal Science, 9-16.

11.Frutos, P., G. Hervas, F.J. Giraldez and A.R. Mantecon. 2004. Review. Tannins and ruminant
nutrition. Spanish Journal Agriculture Research, 2: 191-202.

12. Ghaffari, M.H., A.M. Tahmasbi, M. Khorvash, A.A. Naserian and A.R. Vakili. 2014. Effects of
pistachio by-products in replacement of alfalfa hay on ruminal fermentation, blood metabolites, and
milk fatty acid composition in Sanan dairy goats fed a diet containing fish oil. Journal of Applied
Animal Research, 42: 186-193.

13. Hagerman, A.E. and K.M. Klucher. 1986. Tannin—protein interactions. In: Cody, V. and E. Middleton,
J. Harborne (eds.) Plant Flavonoids in Biology and Medicine: Biochemical, Pharmacological and
Structure Activity Relationships, 67-76.

14. Makkar, H.P.S. 2003. Quantification of tannins in tree and shrub foliage: A laboratory manual. Food
and Agriculture Organization of the United Nations/International Atomic Energy Agency. Kluwer
Academic Publishers, Dordrecht, the Netherlands, 102 pp.

15. Makkar, H.P.S., M. Blummel and K. Becker. 1995. In vitro effects of and interactions between
tannins and saponins and fate of tannins in the rumen. Science. Food Agriculture, 69: 481-493.

16. McLeod, M.N. 1974. Plant tannins. Their role in forage quality. Nutrition Abstracts Reviews, 44: 803-
812.

17. 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. Animal Research Development, 28: 7-55.

18.Min, B.R., S.P. Hart, T. Shalu and L.D. Satter. 2005. The Effect of Diets on Milk Production and
Composition, and on Lactation Curves in Pastured Dairy Goats. Dairy Science, 88: 2604-2615.

19.

Mirheidari, A., Y. Rouzbehan and H. Fazaaeli. 2009. The effect of dried pistachio by- product on
ruminal parameters and the performance of Rayini goats. Iranian Journal of Animal Science, 40: 77-
83 (In Persian).


http://dx.doi.org/10.29252/rap.11.27.18
http://rap.sanru.ac.ir/article-1-990-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.29252/rap.11.27.18 ]

25 oot 1399 )l 127 ol [amsjly Jbo ool g cslaimg,

20. Mokhtarpourn, A., A.A. Naserian, A.M. Tahmasbi and R. Valizadeh. 2012. Effect of feeding
pistachio by-products silage supplemented with polyethylene glycol and urea on Holstein dairy cows
performance in early lactation. Livestock. Science, 148: 208-213.

21. Mueller-Harvey, 1. 2006. Unravelling the Conundrum of Tannins in Animal Nutrition and Health.
Science of Food and Agriculture, 86: 2010-2037.

22.Norton, B.W. 1994. The nutritive value of tree legumes. In: Gutteridge, R.G. and H.M. Shelton (eds.)
Forage Tree Legumes in Tropical Agriculture. CAB International. Wllingford, UK, 177-91.

23.@rskov, E.R. and I. McDonald. 1979. The estimation of protein degradability in the rumen from
incubation measurements weighted according to rate of passage. Agriculture Science, 92: 499-503.

24. Sayyad Moumen, S.M., A. Nik-Khah, M. Zahedifer and M. Salehi. 2004. The effect of different levels
pistachio by products and Its Tannins on growth and cashmere production of Raieni goats. Animal
Science, 65: 92-102.

25. Shakeri, P. 2016. Pistachio by-product as an alternative forage source for male lambs: Effects on
performance, blood metabolites and urine characteristics. Animal Feed Science and Technology, 211:
92-99.

26. Shakeri, P., H. Fazaeli and N. Foorogh-Ameri. 2005. Effect of diets contained pistachio by-product on
the performance of fattening lambs. Proceedings of the 1% international conference of the association
of institutions for Animal and Aquatic Sciences, 243 pp.

27. Shakeri, P., A. Riasi, M. Alikhani, H. Fazaeli and G.R. Ghorbani. 2013. Effects of feeding pistachio
by-products silage on growth performance, serum metabolites and urine characteristics in Holstein
male calves. Journal of Animal Physiology and Animal Nutrition, 97: 1022-1029.

28. Sreerangaraju, G., U. Krishnamoorthy and M.M. Kailas. 2000. Evaluation of Bengal gram
(Cicerarietinum) husk as a source of tannin and its interference in rumen and post-rumen nutrient
digestion in sheep. Animal Feed Science and Technology, 85: 131-138.

29. Sutton, J.D. 1976. Energy supply from the digestive tract of cattle. In: Swan, H. and W.H. Broster
(eds.) Principles of Cattle Production, 121-143.

30.Vahmani, P., A.A. Naserian, R. Valizadea and H. Nasiri-Moghadam. 2006. Nutritive value of
Pistachio by- products and their effects on Holstein cows in mid lactation. Journal of Agriculture
Science and Technology, 20: 201-210.

31.Valizadeh, R., A.A. Naserian and P. Vahmani. 2009. Influence of drying and ensiling pistachio by-
products with urea and molasses on their chemical composition, tannin content and rumen
degradability parameters. Journal of Animal and Veterinary Advances, 8: 2363-2368.

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

33.Waghorn, G.C., I.D. Shelton and W.C. McNabb. 1994. Effects of condensed tannins in Lotus
pedunculatus on its nutritive values for sheep. 1. Non-nitrogenous aspects. Agriculture Science, 123:
99-107.

34.Woodward, A. and J.D. Reed. 1989. The influence of polyphenolics on the nutritive value of browse:
a summary of research conducted at ILCA. International Livestock Centre for Africa, Addis Ababa,
Ethiopia, 2-11.


http://dx.doi.org/10.29252/rap.11.27.18
http://rap.sanru.ac.ir/article-1-990-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOI: 10.29252/rap.11.27.18 ]

Research on Animal Production, Vol. 11, NO. 27, SPring 2020 ........ceuiuiiiit it ettt et et et e e e e e e n e e e ee e e e 26

Effects of Different Levels of Pistachio by-Product on In vitro Ruminal
Fermentation and Performance of Rayini Goats

Aazam Mirheidari?, Yousef Rouzbahan? and Hasan Fazadli®

1- Graduated M.Sc. Student, Department of Animal Sciences, Faculty of Agriculture, Tarbiat Modares University,
Tehran, Iran
2- Associate Professor, Tarbiat Modares University (Corresponding author: rozbeh_y@modares.ac.ir)
3- Professor of Animal Research Institute of Iran, Agricultural Research, Education and Promotion Organization,
Kargj, Iran
Received: February 12, 2019 Accepted: January 18, 2020

Abstract

Two experiments were conducted to evaluate the effect of replacement afafa hay with
different levels of pistachio by product (PB). In the first experiment, the effects of replacement
afalfa hay with levels of 0, 25, 50 and 75% of PB on rumen fermentation parameters after 24h
of incubation were investigated with four treatments and three replications. Second experiment

was designed to evaluate effect of diets contained of different levels of PB on dry matter intake
(DMI), crude protein intake (CPI), average daily gain (ADG) of twenty twin bearing goat and
their kids. Goats with a mean weight of 33.4 + 2.69 kg feed over an 84-days period
experimental diets with a ratio of 80% hay and 20% concentrate. Data from both experiments
were analyzed in a completely randomized design. At 50 and 75% of PB replacement level,
chemical composition and phenolic compound of experiment diet respectively were decreased
and increased in comparison with control and diet contains25%ofPB (P<0.001). Gas production
and estimated parameters after 24h of incubation were decreased linearly by replacement levels
of 50 and 75% of PB (P<0.001). Partitioning factor (PF) was significantly increased at 50 and
75% of PB replacement level in comparison to other groups (P<0.001). DMI, CPI, ADG of
goats and their kids were decreased linearly by replacement levels of 50 and 75% of PB
(P<0.001). In general, replacement of alfalfa hay with levels of 25% of PB had no adverse
effects on rumen fermentation parameters of goats and daily gain of their kids, however, levels
more than 25% had adverse effects on the mentioned parameters.
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