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Table 3. Nutrients and di ?estible organic matter intake, daily urinary purine derivatives excretion, input of microbial

nitrogen to small intestine, and predicting the level of microbial nitrogen supply in dromedary camels fed in
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Figure 1. The relation between digestible organic matter intake and urinary purine derivatives excretion in four

dromedary camels fed with different
levels of Atriplex leucoclada

Glbogy =a+ bx ([l Somw)S) dble Ojgo
raddlae oyl )3 0ad 39l (ladlslae

y (mmol/day) = 10.509 + 8.9409 x (kg/day), R = 0.99

y (mmol/day) = 14.8 + 11.1 x (kg/day), R = 0.64 (\A)

y (mmol/day) = 2.53 + 16.72 x (kg/day), R = 0.86 (YY)

sl & (295 Wy pald plgisa Sl e b o ps
255 GBS 5 3 i BB Bpme J oo sy
;.é),\a.c C.law )Y ol é.é) IR Olatie )]J.ﬂf a oo
AR s()) ABD 0 uL.w I) rv.«a.m J.:LQ L;Q)..M U.” o3l ).0..0
39y 9 J?"u‘[“ Vo/0 L )).I).g a oo axlllas U" Bl (YV
S 251 (Siplin g 2SS )3 JgossSen WFIA L Jolao
Sllllae )3 0l ()15 5lde 51 (VA) 5wl 5 (YY) SYL
L Joleo joy 50 Jooideo VA o YIOY iy &) 2g0 )50
byl ((Sdglie (g 25 9kS 53 Jge9,5ee WY 5 V-AA
2590 53 e Olade b pan B Suas Jlosle
ol g DY)l els 515 58 Baislesis
M5 RS Gups (GoesS) SYole B oy biagh
Sosbolen adlls ol > sims o i ]y (p3ySee alls
ML ply b Cops a0 lis YU jo o ablee &S
oslo F)f}l.S » slila oS cwl Oi a.\;.:bbdh;‘;} 9 J.M:bu,a
35 5ySem oo MR e un 18 (Spe J
BN s jo jlade pl ool s Wlg (S )S as
» 9 J}AL;LA \Y/5 ).gl)a. Lm).: JEl c(\A) J}ALA.@ WA
AW u,‘i)l)f (‘V‘b) Jyo‘_;lm YY/Y B OYAA ).gl)g J.,.n.w;
B Il odle Cpns o (]380 L a4l dgag b Ll
by iolial jlal s edd x8> (oye oldide jlade guan
Sosle 4 ol (guym liie Cons g 1 JSS)
My ol padld S glpe @ war JB (Span
{Fdgiz) 255 by Sl Bpme o AlB1 L o950
e G e 41y 5o s nlS 35 o) o0
LDAYY) 3903 (435 B puce

b 3 S Oisr ol Ol o GBlie 5 03,
S odle Bpan paw il L odgy 4 byl odxe
Glizde ol 5l adlas oyl > Sses My Ll
Sl @ s gl Gy Clitde Cuud) un
sloyid ) (V) ppdize 4Bl b Gidate (lodg) (s
S ab aBS i (aop /Y Jole) alags S
SIS (30> I7Y) 1y e BL3L 35 (TV) il
2 ooy WYL Cuie (Suwed pidize opl Ldge
ORI 039y 53 0ad il sl gy 5 )l (aps lide
syg Oliiie (sl | aS Ldges dul 5 (I=24) Ldge
Mg e 05l Cue lpor g Mg (hunglS g5
O 3939 ol b ged oolatw] aneSls )0 09,Kue gy
& Cuws gl D ead sdalde bl olde
Calsl e @l sgvs bl Lids Sl
duoyd TN G /OY o bkiawsS (0 s slajl (gleds,
sy g (YY) dopn /Y8 il gy o (V) &F)
b abio adllae (pl 50 aibo (YF) doyd /5% 02y
2 O5er & m il Cand (VA) oyl slaadly
Joe MVE Jolee (slaweSs mlo jl o s 09)Sso 0345
Oplie &S A5 aB)S 3 > (Jeyis p)S  um b
odlatwl 3y50 1y o ek 353 dalllas o 0 (V) 500
lio ddllas pl > odd 03y VYE Cows a0l )13
Slop  cdlesS 0 edd et slacuws
OIS G I Soml (S8l Jg 29 (VYT =V -0)
(R) ‘(\/ﬁV) L&:)J 9 (YA‘YQ) ‘(Y/'V —\/&V) st » [XW)
ke d/»i{.) Jvcl}c ‘L{"b 45; 9 Dl).: JALC » 55M$ Dy
0> Shs s ploj b o ysluis & dgle s o>
sl wolite slacuws Jdd Wlen cuwl See (V)
e de gl (29)5ee 39 [
5 (X) i Ll T o0lo (s s bl anlllas ) 5o
(ASY) 51,505 aadllas sSlon (Y) o a8d g0 Slitie


http://rap.sanru.ac.ir/article-1-900-fa.html

Downloaded from rap.sanru.ac.ir at 16:28 +0430 on Friday August 17th 2018

av

WAS oo /A 0jlos /ot Jlo (o> Sladg (slouins sy

5 CEgw BB g5yl Jlade (V) A8 485 e 30/AD 5
2 o3 /YYD Jolao o (6510055 sl 55 3590 sl
byt & (10) a3 aB)S a3 (Sglie (g pS oS
039 PSS 5> Joile <MY (oolgiiy jluke 4y S5
) 59 (SIglie

o S b lyd o Sloj amdoe LS ¥ Jod> ol
2 JoiBe 01VF) abe dile (Sele g S
5 g LB (g n gd oo 5 (Sid 03l Sl
JB B L st B g e 5l 0ad (el jlo
L gélge 4Bl oyl wiles wb h byd S pan
2 b @be 5 (VW) BW claps o cpbiwe gobo
@95 OFan (M) g alagS S gla s I ol
S o9 p INKN LS)]J“QS; 0 yu> S5 5l ens AJ9)
Ol (IS Sl b > WS g o e g cSgw
Sloj (7 Jgiz) o gl guls 2929 nl L (VA) wleiiee
IS (Sl YL Bpas gl b bl o
Slp s jlo g chge LB 5555 5l ki & Nsd e
8 slaaMe BB cute 15 a4l 35800 el )l

Ola s glysdl a8 ol L adllas oyl oM jobs &
)5 plosl (U8 wlidlls 4 S35 Loy (woifoll (oyp
oo Byan o (518 Vb L bl o ShosS 5 23 (59,
Oles 903 g Cliide g ke puan L6 ]
Bl hal38l 039y Ay Lvodne iy Sl (29,500 (595
el 435 1 ol (0950 jlo 5 c 9w LB (g
0S92 3 (el 4 3B (eSS s a3 i Bl
YL L (Hy 995 )l o 3 b jid jlo g g B
3 3 PYL v Bl (Salw Bpan o (33
sl 1oid Lo g Cog LB g Sl kS & )l
7 gladan Mo B o 515 aSl 0,5 (el (5510055
2,5

(1348 9 ;S

b @l g (55)5laS oKD p e (pdgias )
Olojle g )9S (> pole CliioS 3 pe (lijo (el
bulyd ()] el cue pliwjss bl (5yolis sl
B3)5 (o pSIS g A g el

Washington D. C., USA.

Agricultural Bureaux.

o &~ 0w DN

bl odne iy 5l (29,500 0395 oy g alb 03
2 bypia )l o )3 ye3S JB (G55l L condione
s o byl (V) 15l 2gaome (sie Slge plu 4SE]
e Clitde z8 ¢ pan JB Li;;s—osln Bpas
b il pg Slinde g pan JB Jlosle g b (1Y)
9 95 5 (VF) Lajo (BV+) Mg )3 (29,50 alls My
Lt bl Sy S sl 005 Cinogs (VF) Lo jieslS
s Slitde 5 pan BB Bras Jodle jlais
o b vl anl )sSie laginghy ailes 1) ()l
JB (Brae Jlodle 4 g Slinte 68> Cund g2
FB ysba 5 298 LSy plile] lajles G wan
e Spae gaw (niomb ) Cus (VL el
29 4 (1 Joio) 23,5 oamliie (L)1 (6551 55 1l 0)
Spas ghaw GIENL (2955 pald My ojl IS
e Grae gaw & loj 329 cpl b (f) Mbioe o))
g Clitde Cul (Sea 3L (IS5 G 5l Sl
Ol FYL (eSS Cage 43l )3 edd 8 gl
IS adllas opl j3 00,8 laodes i 5 (09)She sy e
2 S VD Pl (095See (895 Ol b4 copd
S I 53 235 2yl wan JB (Bpae Jlosle pSolS
P eSS W 5 polie iy w1y ol Ko pdise
AA) L3503 (55 man b Bras I osle p)SolS
oy S b odd 4d MawsS g o5 0 Hlade cpl (VY
S osle pS5kS 53 p)5 ATl b uaS L byl
(F) cosl o235 (21 e B by
g Olitde bl p (o9 )Sue (598 Slodgy by
o2 290 5SS clalisl blie )3 g AS 03] (14055
sly als 59 cajls (F Jos2) €85 )13 (oxi
iy 28 53 5 b Gogifesil (o & 5b) o)l
WB)5 Hlai > (Splie (g pSS 53 £S5 IVEA Jolee
OIS L alde Al (o n 4l e ol (Y0) A0
» pS IYSA) w3l oy 5 5 ly (Y) AFRC
Jodlil 03jl y953e (28 lp ((Snlie (g pi5okS
Sl ) 55 (ol sl Sl 9 CE g BB S0
VD pizmen (qwyp pl 3 b W8S > S
el gt JSB 4 0dd 03] (eSS (09)See (9
il sl (g5 wan Cubl g 35 (5 el

&l

AOAC. 2000. Official Methods of Anaysis. 17" ed., Association of official analytical chemiéts,

AFRC. 1993. Energy and Protein requirement of ruminants an advisor?/ manual prepared by the AFRC
technical committee on resﬁ/(l)nse to nutrients. CAB International, Wallingfo
Antoniewice. A.M. and P.M. Pisulewski. 1982. Measurement of endogenous allantoin excretion in sheep
urine. Journal of Agricultural Science (Cambridge), 98: 221-233.

ARC. 1984. The nutrient requirement of ruminant Livestock, Suppl. 1., Wallingford, UK: Commonwealth

rd, UK.

Balcdls, J., JA. Guada, C. Castrillo and J. Gasa. 1993. Rumen digestion and urinary excretion of purine

derivatives in response to urea supplementation of sodium-treated straw fed to sheep. British

Journal of Nutrition, 69; 721-732.

6. Bacdls, J, JA. Guada, C. Castrillo and J. Gasa. 1991. Urinary excretion of alantoin and allantoin
orecursors bv sheep after different rates of purine infusion into the duodenum. Journa of

Agricultural Science Cambridge, 116: 309-317.


http://rap.sanru.ac.ir/article-1-900-fa.html

Downloaded from rap.sanru.ac.ir at 16:28 +0430 on Friday August 17th 2018

A SlagS G (slo s (glalpal p onds @8> Juye sl Cldniie I osliiwl b (09,Se (piSgp Adgi iy

7. Balcdls, J, F. Vicente, P. Orellana-Boero, SM. Martin Ortie and M. Gonzél ez-Ronquillo. 2004. Effect of
physiological status on endogenous excretion of purine derivatives in cattle. In: Makkar, H.P.S. and
X.B.Chen (eds.) Estimation of microbia protein supply in ruminants using urinary purine derivatives. 32-
41 pp., Kluwer Academic Publishers, Netherlands.

8. Bakker, M.L., X.B. Chen, D.J. Kyle, ER. @rskov and D.A. Bourke. 1996. Urinary and plasma purine
derivatives in fed and fasted Illamas (Lama glama and L. guanicoe). Comparative
Biochemistry and Physiology, Part B, 113: 367-374.

9. Belenguer, A., D. Yanez, J. Balcdlls, N.H.O. Baber and M. Gonzales Ronauillo. 2002. Urinarv excretion of
Egg nl% gerivatives and prediction of rumen microbial outflow in goats. Livestock Production Science, 77:

10. Blaxter, K.L. and A.K. Martin. 1962. The utilization of protein as a source of energy in fattening sheep.
British Journal of Nutrition, 16: 397-407.

11. Chen, X.B., E.R. @rskov and F.D. Hovell. 1990. Excretion of purine derivatives by ruminants. endogenous
excretion, differences between cattle and sheep. British Journal of Nutrition, 63: 121-129. )

12. Makkar, H.P.S. 2004. Development, Standardization and Validation of Nuclear Based Technologies for
Estimating Microbial Protein_ Supply in Ruminant Livestock for Improving Productivity. In: Makkar,
H.P.S. and X.B. Chen ﬁeds.) Estimation of Microbia Protein Supply in Ruminants Using Urinary Purine
Derivatives. 1-13 pp., Kluwer Academic Publishers, Netherlands.

13. Craig, W.N., D.R. Brown, G.A. Broderick and D.B. Ricker. 1987. Postprandial compositional changes of
fluid and particle associated rumina microorganism. Journal of Animal Science, 65: 1042-1048.

14. Elliott, R.C. and JH. Topps. 1963. Nitrogen metabolism of African cattle fed diets with an adequate
energy, low protein content. Nature, 197: 668-670.

15. Farid, M.F.A. 1995. Nutrient requirements of dromedary camels: protein and energy requirements for
maintenance. Journal of Arid Environments, 30: 207-218.

16. Fujihara, T., M.N. Shem and T. Matsui. 2007. Urinary excretion of purine derivatives and blood plasma
level of alantoin in sheep and goats durin%;:fasti ng. Animal Science Journal, 78(2): 129-134.

17. Georing, H.K. and P.J. Van Soest. 1970. Forage fiber analysis: apparatus, reagents, procedures, and some
applications, Agriculture Handbook No. 379, USDA. ) ) )

18. Gueroudi, A., Y. El Gass, J. Balcdls, A. Belenguer and J. Nolan. 2004a. Urinary excretion of purine
derivatives as an index of microbial protein synthesis in the camel (Camelus dromedarius). British Journal
of Nutrition, 92: 225-232.

19. Guerouali, A., R.Z. Filai, M. Vermorel and M. F. Wardeh. 2004b. Maintenance Energy Requirements and
Energy Utilization by Dromedary at Rest. Journal of Camel Science, 1: 46-51.

20. Han, Y.K., H.T. Shin and J. Landis. 1992. Effect of level of food intake on the excretion of purine
derivatives on purine derivatives to crestinine ratio in the urine sheep. Asian-Australasian Journal of
Animal Sciences, 5: 465-468. ) o ) ) o

21. Liang, J.B., M. Matsumoto and B.A. Young. 1994. Purine derivative excretion and ruminal microbial yield
in Malaysian cattle and swamp buffalo. Animal Feed Science and Technology, 47: 189-199.

22. Liang, J.B., O. Pimpa, N. Abdullah, Z.A. Jelan and J.V. Nolan. 1999. Estimation of rumen microbial
protein production from urinary purine derivatives in zebu cattle and water buffalo. Proceedings of the
second research co-ordination meeting of a co-ordinated research project (phase 1),. FAO/IAEA Division
of Nuclear Techniquesin Food and Agriculture, IAEA-TECDOC-1093, IAEA, Vienna pp:35-42.

23. Liang, J.B., O. Pimpa, J. Balcells, N. Abdullah and Z.A. Jelan. 2004. An overview on the use of urinary
Burlne derivatives excretion as a method for estimation of rumen microbial protein production in swamp

uffaloes and zebu cattle. In: Makkar, H.P.S. and X.B. Chen (eds.) Estimation of Microbia Protein Supply
in Ruminants Using Urinary Purine Derivatives. 42-51 pp., Kluwer Academic Publishers, Netherlands.

24, Lindberg. JE. 1985. Urinarv alantoin excretion and digestible organic matter intake in dairy goats.
Swedish Journal of Agriculture Research, 15:31-37.

25. Martin Orue, SM., J. Bacells, F. Zakraoui and C. Castrillo. 1998. Quantification and chemical
composition of mixed bacteria harvested from solid fractions of rumen digesta: effect of detachment
procedure. Animal Feed Science and Technology, 71: 269-282

26. Ordlana-Boeroa, P., J. Balcdls, S. Martin-Orué, J.B. Liang and JA. Guada. 2001. Excretion of ourine
derivatives in cows. endogenous contribution and recovery of exogenous purine bases. Livestock
Production Science, 68: 243-250. ) ) ) )

27. Oréllana-Boeroa, P., A.R. Seradjb, M. Fondevilac and J.J. NolandBalcells. 2012. Modelling urinary purine
derivatives excretion as a tool to estimate microbia rumen outflow in apacas (Vicugna pacos). Small
Ruminant Research, 107 (2-3): 101-104.

28. @rskov, E.R. 1982. Protein Nutrition in Ruminants. First ed., London, Academic Press.

29. Perez, JF., J. Balcdls, JA. Guada and C. Castrillo. 1997. Rumen micrlc%biaJ production estimated either
from urinary purine derivative excretion or from direct measurements of N and purine bases as microbial
markers: effect of protein source and rumen bacterial isolates. Animal Science (Cambridge), 65: 225-236.

30. Razzaaue. M.A. and J.H. Tonps. 1978. Determination of hggoxanthine, xanthine and uric acid in ruminant's
urine. Journal of the Science of Food and Agriculture, 29: 935-939.

31. SAS|Institute. 2005. SASUser’s Guide: Statistics. Version 9.1 edition. SAS .Institute Inc., Cary, NC.

32. Topps, JH. and R.C. Elliott. 1965. Relationships between concentrations of rumina nucleic acid and
excretion of I_;))urine derivative by sheep. Nature, 205: 498-499.

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

34. Vercoe. JE. 1976. Urinary alantoin excretion and digestible dry-matter intake in cattle and buffalo.
Journal of Agricultural Science Cambridge, 86: 613-615. )

35. Wardeh, M.F. 1989. Arabian camels, origin, breed and husbandary. Syria= Damascus, Al-Mallah
Publication, 500 pp.


http://rap.sanru.ac.ir/article-1-900-fa.html

Downloaded from rap.sanru.ac.ir at 16:28 +0430 on Friday August 17th 2018

Research on Animal Production, Vol. 8, NO. 18, WINEEr 2018 .........iiiiuiiiie it e ceie e e e e e e e e e eaaeaeans 99

Deter mination the Amount of Micraobial Protein Synthesis Using Derivatives of
Purines Bases Excreted in the Urine of Dromedary Camels, Fed Different
Amounts of Atriplex leucoclada

Akbar Abarghani®, Morteza Chaji?, Hormoz Mansori’, Morteza Mamoei, K halil
Mirzadeh’ and Hedayatollah Roshanfekr

1- Graduate Ph.D., of Animal Nutrition Ramin Agriculture and Natural Resources University of Khuzestan
2- Associate Professor, Department of Animal Science, Ramin Agriculture and Natural Resources University of
Khuzestan(Corresponding author: chaji @ramin.ac.ir)

3- Assistant professor (retired), Animal Science Research Institute, Karaj, Iran
4 and 5- Professor and Associated Professor, Department of Animal Science, Ramin Agriculture and Natural
Resources University of Khuzestan
Received: December 24, 2016 Accepted: July 4, 2017

Abstract

The aim of present experiment was to measure endogenous urinary purine derivatives usin
feed restriction method, as well as to determine the effect of 4 levels feeding on microbi
protein synthesis. The present experiments was conducted by four camels about 326 K% body
weight. The camels were fed by different level of Atriplex leucoclada C}AL), including
maintenance, 1.25, 1.5 times of mantenance, and ad libitum in Latin square design, and their
microbia protein synthesis measure with urinary purine derivatives. In the first experiment, the
amount of purine derivatives at fifth day of starvation period, asindex for endogenous excretion
of urinary purine derivatives determined equal to 14.0 mmol/day. The alantoin was the main
urinary purine derivatives excretion in al three starvation period. Urinary excretion of the
alantoin decreased with decreasing the level of feeding intake (P<0.05). In the second
experiment, urinary excretion of alantoin and total purine derivatives excretion increased with
increasing the level of feedin? AL (P<0.05) however, urinary excretion of uric acid and
xanthinethypoxanthine not affected with level intake of AL (P<0.05). There was high
correlation between digestible organic matter and urinary excretion of purine derivatives. Total
absorbed intestinal purine derivatives and flow of microbial N to the duodenum increased with
enhancing the level of AL intake (P<0.05). Amount of total urinary purine derivatives excretion
was 76.5 g microbia protein per kg digestible OM intake. Therefore, feeding camelswith AL in
the level of maintenance, the produced metabolizable protein in rumen microbes was not
supplied the reguirements of camels for metabolizable protein. However, with increasing the
level of AL intake higher than maintenance requirement, the camels to metablizable protein not
only supplied but also provided favorably.
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