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Table 3. The effect of experimental diets on purine derivatives and microbial pesotin synthesis in sheep
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Table 4. The effect of experimental diets on nutrient digestibility in sheep
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Table 5. The effect of experimental diets on nitrogen retention and balance
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Table 6. Physical properties (solubility and bulk density) of almond shell and dried alfalfa
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Figure 1. Almond shell gas production pattern with abnd_wnh_out the addition of polyethylene glycol at different
incubation times


http://dx.doi.org/10.52547/rap.12.34.89
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.11.8
http://rap.sanru.ac.ir/article-1-1182-fa.html

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

[ DOR: 20.1001.1.22518622.1400.12.34.11.8 ]

[ DOI: 10.52547/rap.12.34.89 ]

b L) 9 laly (gde (e o 2k ol (Sl o Jla «(5,8 U

a5 955 59y Mg b dtwg (ol slaop 53 0psl b i) dtudl (g p pd ()95 e bl ]

JoS5 sl (b (99531 g 9 b bl diwgy (slpdss o 5 Mg laeomial 5 -V g
Table 7. Gas production and nutritional parameters of almond shell with and without polyethylene glycol

S Ol (s 2938 b pbl gy S5 sl (929581 (g ploly sy

I

YSONEYAIY PYE/YEY /8
o[oSYEL[YY LR =2V RRLY
AAY=2YEN SAYE/ N
\F/oEN D YE/VOLY/Y
Y/ NE/F A=
YY/ 0N /A OVASEYIY
SI¥YE/Y < IVVE- /¥

(S odlo p)3 5o (il 55 2 o) A yre5s Sty

(el > sy € 55 g &5

(celo) Lag b 56

(St 03lo p)5 o Voo (gl @y 1) o) ol VE 5B 055
(i3 odlo p 5ok 1o (slil 4 J93l5%) (somdlgilio 535

(Ao ) pan B J oolo

(Szs oslo p)S oa Voo lil & Jgo lin) i 0B oz (slase

5 OIS o8y il slegisy 4 o J) 5 e
@l oy @bl LSS LS 3] Gess
S5 e S g epdle (Y1) 55 wdlizal S st
B ol oyl gy Bpae (5,0 ledily Lials > aS e
SO b8 oy Son 3 (S ST 63 plp Ve
WY e 5B ol &S D9 o0 (s sy 9 D)l Lid
929yl Jb 3 Bl (e A5 )5 eyl wey
ods ALl e o)f oAb pyS EWX O obie
oSS (29)S0 eSS (5) 5> (sl M g 4l
5938 dge ) oslizal 3o 31 e W55 28 Caos
b lan (V) 355 00 guome ol cuglyl S oS0
Sl vt so)lSal) 5l (S plgisd o)lsen bl
ol Adg B e .l ody zilae gl LB
g Shed dlge s pddgag LS )l Sy Ll oo
S g 5 I e 0 bl (V) il o eolil
2 dgste bB sla oyl oS cul sdd 555 .l edg
eSS (29)8ee Cumar 5 QWS lgmels gl oL polie
dge 35,8 53 WSye (sla il 0aiS dgizee 43l ] oo
Sl 003 (5155 35 (ool slacdleb 3 Sals g sie
(¥0)
RUEALE Y

il oo 0yl 9 gy Al I (eign (5 e
Ol 1) phl dwgy (gols (glooyr B gy dgeS
2 0j9s &) lops Cumd (Bl (Pl LS
5 9 Oisrs Mg e (Ghe) dal Sy
oy 4 i pn b oo Rl (95 (g i
03] powcSy g 1395k powgd I oslisul ) do (pyiag &5
So JeSe plsisar Sl 3)50 B g wre S5
R O3PS g Sy olyisd Dggs Sl eslanal sl
Coyo b &5 GAGLS 0yl vy atwnl xSy
Pl culgs dinjp Dad 0 4t 4eSd oYL
o Lol sy dgube L)wLo)] CoS Olm; »l gy
5 AU psn ol il 8l

doye Jgl (i sl Giso aw Jold 5 Mg goxe
dloyo pgd (A0 dbgSun (e § 095 e
doyo &5 pow (A0 g Sl o3l in SOy & oles
Ojgo Lytmage GialS L Glojen & cunl S g als
oS 5 My e 5o (e cnl 2 2S5
S o S S Vg0

M2y 0 S U g (Jb S8 5 5l (55 el g,
@ iy plp e b JsSI olal (b 099531 cnlpls 035
Rl 5B poe g 4nBliS (09)See cllid e Sl gl
By a8 Wdged (yo)155 ((YA) LelSiiwl 5 Ko cunl azdly
dlge (oudn Slaogad i lp B My by, Sl &S
45 I 8 el ol B8 dgbie eslind STy
5 et OS5 N Jole @ bess
Callad 3 o Ll 25 o3 )18 Slys (S3d Sluoguad
9 o35 £y Sy Gl Sen S plo (295
aile (alge (IS5 joboas )UK I 5055 (6 plogeS g
oy eSS glo slaer oloj @350 xgleer o
€95 5 MRS Gl (5> 5 4eSS @lo odimd gl ol
gl cunle (55) WG aeSd mlo 02yl 2se
SISy 586 ol (S cllad g 408

ol i i cSlhes 8 Wy sleascwlys
JB plchieg Sl oled Sy p» gl
s o Mllbioe 0 g (Jobu o)lpd Pl (g n eSS
dob b oad yesd (Jlolge @ s g 5 25 Jbs
O9lgSSl B SYgb lagle; )3 cunl glite a3 (lej
@ Cund B Golas o> Mg Gl @S JIobe
B g e STl p3Y ombeSSl Sl sbagle
oS e glaal bl cul onls o i Jpaxe S
Slodel 5 Jlodlo man el qpudplio LB (5550
ol ) Ned miiy Cul (Sen o oS O
MLl L1 ) 55 A5 o9y 2,)LS 4 ey LS o
dgilie BB g3yl e gl gladonl s ) Sl
195 s 9 I odlo s bl (2303 (5
S ke g eSS Glie 2590 0> Uy cxl il GlFe


http://dx.doi.org/10.52547/rap.12.34.89
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.11.8
http://rap.sanru.ac.ir/article-1-1182-fa.html

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

[ DOR: 20.1001.1.22518622.1400.12.34.11.8 ]

[ DOI: 10.52547/rap.12.34.89 ]

b o) 5 led e G o2k ol (519> s Jloz 58 U
ay VF e i IYF ojladd /o3l Jlo sob> Slidss (slowing sy

FL%)

1. Afshar, S., M. Kazemi-Bonchenari and H.R. Ferdowsi. 2015. Effect of feeding whole or cracked barley

grain accompanied by soybean meal or urea on nutrients digestibility and parameters of rumen in Mehraban

sheep. Research on Animal Production, 6: 102-107 (In Persian).

Aguilar, A.A., N.E. Smith and R.L. Baldwin. 1984. Nutritional value of almond hulls for dairy cows.

Journal of Dairy Science, 67: 97-103.

Alibes, X., M.R. Maestre, F. Munoz, J. Combellas and J. Rodriguez. 1983. Nutritive value of almond hulls

for sheep. Animal Feed Science and Technology, 8: 63-67.

AOAC, 2000. Official methods of analysis, 17" ed. Association of Official Analytical Shemists.

Washlngton DC.

AOAC, 2002. Official Methods of Analysis of the Association of Official Agricultural Chemists, 17" ed.

AOAC International, Gaithersburg, MD, USA.

Arosemena, A., E.J. Depeters and J.G. Fadel. 1995. Extent of variability in nutrient composition within

selected by-product feedstuffs. Animal Feed Science and Technology, 54: 103-120.

Bagheripour, E., Y. Rouzbehan and D. Alipour. 2008. Effects 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.

Blimmel, M and E.R. @rskov. 1993. Comparison of in vitro gas production and nylon bag degradability of

roughages in predicting feed intake in cattle. Animal Feed Science and Technology, 40: 109-119.

9. Chen, X.B. and J.M. Gomes. 1995. Estimation of microbial protein supply to sheep and cattle based on
urinary excretion of purine derivatives-an overview of the technical details. International feed resources
unit, Rowett Research Institute, Bucksburn Aberdeen AB2 9SB, UK.

10. Cherdthong, A. and M. Wanapat. 2010. Development of urea products as rumen slow-release feed for
ruminant production: A review. Australian Journal of Basic and Applied Sciences, 4: 2232-2241.

11. Chumpawadee, S., K. Sommart, T. Vongpralub and V. Pattarajinda. 2006. Effects of synchronizing the rate
of dietary energy and nitrogen release on ruminal fermentation, microbial protein synthesis, blood urea
nitrogen and nutrient digestibility in beef cattle. Asian-Australasian Journal of Animal Sciences, 19: 181-
188.

12.Clutter, S.H. and A.V. Rodiek. 1992. Feeding value of diets containing almond hulls. In:
Proceedings of the Equine Nutrition and Physiology Society, 12: 99-102.

13. Ensminger, M.E. 2002. Sheep and Goat Science. 6th edn. Interstate Publishers, Inc., USA, 342-358.

14. FAO. 2007. http://faostat.fao.org/site/567/DesktopDefault.aspx?PagelD= 56 7#ancor.

15. France, J., J. Dijkstra, M.S. Dhanoa, S. Lopez and A. Bannink. 2000. Estimating the extent of degradation
of ruminant feeds from a description of their gas production profile observed in vitro: Derivation of models
and other mathematical considerations. British Journal Nutrition, 83: 143-150.

16. Galo, E., S.M. Emanuele, C.J. Sniffen, J.H. White and J.R. Knapp. 2003. Effects of a polymer-coated urea
product on nitrogen metabolism in lactating Holstein dairy cattle. Journal Dairy Science, 86: 2154-2162.

17. Getachew, G., G.M. Grovetto, M. Fondevila, U. Krishnamoorthy, B. Singh, M. Spanghero, H. Steingass,
P.H. Robinson and M.M. Kailas. 2002. Laboratory variation of 24 h in vitro gas production and estimated
metabolizable energy values of ruminant feeds. Animal Feed Science and Technology, 102: 169-180.

18. Getachew, G., P.H. Robinson, E.J. DePeters and S.J. Taylor. 2004. Relationship between chemical
composition, dry matter degradation and in vitro gas production of several ruminant feeds. Animal Feed
Science and Technology, 111: 57-71.

19. Giger-Reverdin, S. 2000. Characterisation of feedstufs for ruminants using some physical parameters.
Animal Feed Science and Technology, 86: 53-69.

20. Golchin-Gelehdooni, S., A.Teimori-Yanesari and H. Taghavi kargan. 2013. The effects of alfalfa particle
size and processed canola meal on physicochemical properties of ration in Zel sheep. Research on Animal
Production, 4: 47-61 (In Persian).

21. Golombeski, G.L., K.F. Kalscheur, A.R. Hippen and D.J. Schingoethe. 2006. Slow-release urea and highly
fermentable sugars in diets fed to lactating dairy cows. Journal Dairy science, 89: 4395-4403.

22.Imani Rad, M., Y. Rouzbehan and J. Rezaei. 2016. Effect of dietary replacement of alfalfa with urea-treated
almond hulls on intake, growth, digestibility, microbial nitrogen, nitrogen retention, ruminal fermentation,
and blood parameters in fattening lambs. Journal Animal Science, 94: 349-358.

23.Jahanban Sfahlan, A., A. Mahmoodzadeh, A. Hasanzadeh, R. Heidari and R. Jamei. 2009. Antioxidants and
antiradicals in almond hull and shell (Amygdalus communis L.). Food Chemestry, 115: 529-533.

24.Kertz, A.F. 2010. Review: Urea Feeding to Dairy Cattle: A Historical Perspective and Review. The
Professional Animal Scientist, 26: 257-272.

25.Makkar, H.P.S., M. Blimmel and K. Becker. 1995. Formation of complexes between polyvinyl
pyrrolidones or polyethylene glycols and tannins, and their implication in gas production and true
digestibility in in vitro techniques. British Journal Nutrition, 73: 897-913.

26. Makkar, H.P., N.K. Borrowy and K. Becker. 1992. Quantication of polyphenols in anlmal feedstuffs.
Proceeding of the 15th International conference of group polyphenol, Lishoa, Prtugal (13-17" July).

27.Mazinani, M. 2015. Degradation kinetics of urea and other slow urea sources on nitrogen release in
ruminants rumen, Third National Seminar on Livestock and Poultry Management.

N o o »~ w Db

®


http://dx.doi.org/10.52547/rap.12.34.89
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.11.8
http://rap.sanru.ac.ir/article-1-1182-fa.html

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

[ DOR: 20.1001.1.22518622.1400.12.34.11.8 ]

[ DOI: 10.52547/rap.12.34.89 ]

it Loy g sl (e s (i yal (Slgd Cnw Jlox (58 Ul
A 2950 gy Mg g phl dtugy (gl slao e ;3 0ygl b iy dtal (Bigp e gy ake (il S

28. McDonald, P., R.A. Edwards, J.F.D. Greenhalgh and C.A. Morgan. 2002. Animal Nutrition, sixth ed.
Prentice Hall, Essex, UK.

29.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. Annual Research Development, Separate print, 28:
7-55.

30. Menke, K., L. Raab, A. Salewski, H. Steingass, D. Fritz and W, Schneider. 1979. The estimation of the
digestibility and metabolisable energy content of ruminant feeding stuffs from the gas production technique
when they are incubated with rumen liquor in vitro. Journal Agricultural Science, 93: 217-222.

31.Min B.R., T.N. Barry, G.T. Attwood, W.C. McNabb. 2003. The effect of condensed tannins on the nutrition
and health of ruminants fed fresh temperate forages: a review. Animal feed science and technology, 106: 3-
19.

32.Norollahi, H., A. Kamalzadeh and A. Karimi. 2005. Determination of chemical composition and
digestibility of almond hull. Acta Horticulturae 726: 591-594.

33. drskov, E. 1999. Supplement strategies for ruminants and management of feeding to maximize utilization
of roughages. Preventive Veterinary Medicine, 38: 179-185.

34.Patra, A.K. and J. Saxena. 2010. A new perspective on the use of plant secondary metabolites to inhibit
methanogenesis in ruminants. Phytochemistry, 71: 1198-1222.

35.Puga, D.C., H.M. Galina, R.F. Peréz-Gil, G.L. Sangines, B.A. Aguilera, G.F.W. Haenlein, C.R. Barajas and
H.J.G. Herrera. 2001. Effect of a controlled-release urea supplementation on feed intake, digestibility,
nitrogen balance and ruminal kinetics of sheep fed low quality tropical forage. Small Ruminant Research,
41: 9-18.

36.Reed, B.A. and D.L. Brown. 1988. Almond hulls in diets for lactating goats: Effects on yield and
composition of milk, feed intake and digestibility. Journal Dairy Science, 71: 530-533.

37.SAS. 2004. SAS® 9.1 SQL Procedure User’s Guide; Statistics. Statustical Analysis System Institute Inc.,

Cary, NC.

38. Serrano, C. and A. Ferriani-Branco. 2013. Slow release urea in beef cattle diet: digestibility, microbial
synthesis and rumen kinetic. Agrociencia, 47: 13-24.

39.Seyed Momen, S.M., A. Nikkhah and M. Zahedifar. 2003. Study of the effects of different levels of
pistachio pods and tannin residues on body growth and production of Raini fluffy goat fluff, Master Thesis
in Animal Science. Islamic Azad University of Karaj.

40. Talebian Masoudi, A.R., M.M. Moeini, M. Souri, H. Mansouri and M. Abdoli Senejani. 2016. The effect of
non-protein nitrogen compounds of slow release of isobutyraldehyde monourea and optigen on ruminal
parameters and nutrient digestibility in sheep. Journal of Ruminant Research, 4: 23-44.

41. Teymouri Chameh Bin, A., A. Teymouri Yansari, Y. Chashniidel and A. Jafari Sayadi. 2017. Investigation
of chemical composition, qualitative characteristics and degradability parameters of rumen degradable
orange silage with wheat straw and urea. Research on Animal Production, 8: 84-95.

42. Tikofsky, J. and G.A. Harrison. 2006. Optigen II: Improving the efficiency of nitrogen utilization in the
dairy cow. In: nutritional biotechnology in the feed and food industries: proccedings of Alltechs 22 and
annual symposium, Lexington, released urea in diet high in soluble crude protein. Livestock Science, 129:
179-185.

43.Varga, G.A. 2006. In vivo digestibility of forages. Proc. Tri-State dairy nutrition conference. Fort Wayne,
IN. The Ohio state university, Columbus. 95-106 pp.

44, Wanapat, M., S. Polyorach, K. Boonnop, C. Mapato and A. Cherdthong. 2009. Effects of treating rice
straw with urea or urea and calcium hydroxide upon intake, digestibility, rumen fermentation and milk
yield of dairy cows. Livestock Science, 125: 238-243.

45. Weiss, W.P., N.R. St-pierre and L.B. Willet. 2007. Factore affecting manur output on dairy farms. In: Tri-
State Dairy Nutr. Conf., Ft. Wayne, IN, USA. 55-62 pp.

46. Xin, H.S., D.M. Schaefer, Q.P. Liu, D.E. Axe and Q.X. Meng. 2010. Effects of polyurethane coated urea
supplement on in vitro ruminal fermentation, ammonia release dynamics and lactating performance of
Holstein dairy cows fed a steam-flaked corn-based diet. Asian-Australasian Journal of Animal Sciences, 23:
491-500.

47.Yalchi, T and S. Kargar. 2010. Chemical composition and in situ ruminal degradability of dry matter and
neutral detergent fiber from almond hulls. Journal Food Agriculture and Environment, 8: 781-784.

48. Yalchi, T. 2011. Determination of digestibility of almond hull in sheep. African Journal Biotechnology, 10:
3022-3026.

49. Yalchi, T., A. Teimouri Yansari, M. Rezaei and Y. Chashnidel. 2017. Determination of Solubility and
Potential of Acid Production of some Feedstuffs and Investigation of their In Vitro Fermentation in Natural
and Induced Acidosis Conditions. Research on Animal Production, 8(16): 111-120.

50. Zahmatkesh, D. and M. Jahani-Moghadam. 2017. Partial replacement of soybean meal with slow releasing
non protein nitrogen source in dairy cows: performance and economic implications. Animal Sciences
Journal, 117: 203-214.


http://dx.doi.org/10.52547/rap.12.34.89
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.11.8
http://rap.sanru.ac.ir/article-1-1182-fa.html

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

[ DOR: 20.1001.1.22518622.1400.12.34.11.8 ]

[ DOI: 10.52547/rap.12.34.89 ]

Research on Animal Production, Vol. 12, No. 34, WInter 2022 ........cooiiitiniititinit ettt e et e ettt e e e e e et e e e e neas 99

The Effect of Replacement of Slow Releasing Non-Protein Nitrogen Source by
Urea in Diets Containing Almond Hulls on Microbial Protein Production and
Nitrogen Balance in Sheep

Elnaz Ghanbarit, Jamal Seifdavati?, Taher Yalchi®, Hossein AbdiBenemar” and
Reza SeyedSharifi*

1- Graduated M.Sc. Student of Animal Nutrition, Department of Animal Sciences, Faculty of Agriculture, University
of Mohaghegh Ardabili
2- Associate Professor, Department of Animal Sciences, Faculty of Agriculture, University of Mohaghegh Ardabili,
(Corresponding author: jseifdavati@uma.ac.ir)
3- Assistant Professor, Department of Animal Sciences, Moghan Faculty of Agriculture, University of Mohaghegh

Ardabili
4- Associate Professor, Department of Animal Sciences, Faculty of Agriculture, University of Mohaghegh Ardabili
Received: 26 Februrary, 2021 Accepted: 12 Jun, 2021

Extended Abstract

Introduction and Objective: Using horticultural and agricultural products such as almond hull
is a useful way to compensate for feedstuff shortages and reduce environmental pollution. This
study was conducted to investigate the effect of slow-release non-protein nitrogen replacement
(Nitrosa) with urea in diets containing almond hulls on microbial protein production and
nitrogen balance in sheep in order to provide an inexpensive non-forage fiber source with easily
accessible nitrogen.

Materail and Methods: This study was performed using four adult sheep weighing 49.33 *
4.59 which were kept in metabolic cages were assigned in a 4x4 Latin square design in four 19-
days periods. Feed intake and daily excretion of feces and urine were measured. Four rations
were tested with the same raw protein and energy content, which contained 36% of the total
crude protein content of non-protein nitrogen supplements. Only urea was used in the first
treatment. In the second treatment, 24% of the crude protein required by urea and 12% by
Nitrosa were provided. In the third treatment of urea and Nitrosa, respectively, 12 and 24%, and
in the fourth treatment, Nitrosa was used only to provide 36% of the total crude protein needed
in four periods. Each period included 14 days of habit and 5 days of measurements.

Results: Allantoin showed a significant difference between treatments under the influence of
experimental diets. So that treatment 3 had a significant difference with treatment 1 and 2, but
did not differ with treatment 4. Also, treatment 2 had a significant difference with treatment 4
(p<0.05). Xanthine and hypoxanthine were not affected by diets (p>0.05). Uric acid, total purine
derivatives excreted and all purine derivatives absorbed microbial nitrogen production, and
microbial protein production under experimental diets showed a significant difference between
treatments (p<0.05). The dry matter digestibility, crude protein, crude fat, and organic matter
were not affected by the experimental syringes and there was no significant difference between
the treatments (p>0.05). The digestibility of insoluble fiber in neutral detergent under the
influence of experimental diets showed a significant difference between treatments (p<0.05).
Treatment 4 had significant differences with treatment 1 and 3 and there was no difference
between treatment 4 and 2.

Conclusion: Based on the results Using Nitrosa in diets containing almond hull as a low-cost
non-forage fiber source also low-protein can be useful in improving the digestibility of fiber.

Keywords: Almond hull, Moghani sheep, Nitrosa, Urea
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