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Figure 1- The percentage of nitrogen remaining in optigen and Coated urea following liquid phase effect removal
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Table 1- Diet composition and chemical analysis of different dietary treatments (% DM)

e Treatment!

Item Jals oygl Of k! SIS ey 0yl
Control Urea Optigen  Coated urea

(Sis o3lo /) o> S 5

Diet composition (% DM)

axigy 40 40 40 40

Alfalfa

paS oS 5 5 5 5

Wheat straw

&3 27.5 27.5 27.5 27.5

Corn

S allous 17.5 11 10.95 10.8

Canola meal

pAS e 8 14 14 14

Wheat grain

iy S ndS” 0.6 0.6 0.6 0.6

Calcium carbonate

Ses 0.5 0.5 0.5 0.5

Salt

o9 0 0.5 0 0

Urea

S5 b 0 0 0 0 0.7

Coated urea

DN 0 0 0.55 0

Optigen

aelng = Saxe JoSo 0.9 0.9 0.9 0.9

Min-Vit Mix?

Chemical analysis (% DM)

Sais o3lo 90.40 90.32 90.31 90.33

Dry matter

JTesle 80.20 80.46 80.43 80.62

Organic matter

pb Cpigp 15.54 15.20 15.05 14.78

Crude protein

L odgd ) Jole yud 37.00 39.90 39.88 39.85

Neutral detergent fibre

ol 0495 (3 Joloee b 21.40 21.00 21.00 20.95

Acid detergent fibre

Sk 10.20 9.86 9.88 9.71

Ash

(O by oygl e V) Sl g 09l (¥ 45 csl 7 +,00) 5l (v f(o)gi Zoo ) oygl (¥ s (V s ol o )lous 1

! Treatments consist: 1) control (canola meal)., 2) urea (0.5% urea)., 3) optigen (0.55% optigen)., 4) Coated urea

(0.7% Coated urea)

2 Each kg contained: Vit A, 500000IU; Vit D3, 100000 IU; Vit E, 100mg; Ca, 190000mg; P, 90000mg; Na,
50000mg; Mg, 19000mg; Fe, 3000mg; Cu, 300mg; Mn, 2000mg; Zn, 3000mg; Co, 100mg; I 100mg; Se, 1mg;

Antioxidant (B.H.T) 3000mg.
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Figure 2- Amount of nitrogen remaining in optigen and Coated urea following removing time effect
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Table 2- Chemical composition of the experimental diets for gas production determination

halojl o oy i Jgo
Experimental diets Nutrients

DM! Cp? NDF? ADF*  EF° Ash
Sioxs ae 5l iepd Jolse AT Hen 3 92.27 21.2 20.10 7 2.1 2.8
Barley flour + 3% each N-Sources
oy e il iayi Jolee ZYH WMV e g 3)] 86.96 21 18.30 6.3 2 6.3

Barley flour + molasses + 3% each N-Sources
39555 go 5| 3oy Joleo Y gy 9IS (sl 00 oy (ST 0
A ration formulated to dairy cow + 3% each N-Sources

9032 15.20 39.90 21 3.4 9.86

il oylac® e oxigds ) Jolonal pud ¢ i odin g 1 Jalal yud pls i " (Sits o3l
! Dry matter; 2Crude protein; *Neutral detergent fiber; *Acid detergent fiber; SEther extract.

In vivo ow,.:u;i =W
oot Jgiz 3 ol slagsise s jl Soym g Shgs IS b e
oygl 9 s (clajlas ;> Slhgd Bpas fp Col osd 03] ¥
ljlog plo o B3] oyl bl s osnlite ()l sime B3]
Oicskl 9 PoRbg oyl sl > Shgs S Bpas 95 ) e
Gyuas (P>+/+0) 395 o bze BMB] oyl Lol oy sl 1y
6,55 )8 bylogi 43l cov S 3 ADF NDF (59, S
() ohlSon 5 Sl (P>/40) 3l Lt (gl ine B3]
03] 5 paudS” e guoygl) 6055 &y 5 AS 03l g 09l 45 AL
5 oo oped D) il Sid edle Bpae p (peelS )8
2 Sl 0ksd @i AS oyl & W3S saalie (V) ()10
2 08 aaalis (W) ol)lSen 5 5. 3)lu Sis oole 8 pno
Bl SialS Shes Bpas (g pesly Gl b ol 5l eolisl plSia
55 i eyg) )5 Jpae 35 31 (1)) Ohlen 5 5
28l > g 165,5 odlisel L S b awlie ,» PCUT § FGU"
S35 9 FGU jlas jl yuiw ZIVA PCU oy p Slygs G pan
OgSind gyl Slilllas )3 (P</1Y) 09 bgw dlxiS Jlos
& b edalis oygl Hlow > Bpas Suis odle LialS 55 ()
33l D sidsy (Slaess] & S eyg) &l 030 ol > canl (San
s el b ilel b b a3 plool cliylel plos (¥+)
Jolee 023 o2litul o)l @l plu g 0yl ke Sl 4 225 L
Om SNB on ylas (Bpae Shiss (390 o 0l 72410
Gpas LialS Lol il sdalin ()b bxe MBS o)gl 5 aals
OO b 4 Ol ) 5503 ledd dw & Cund sals los S1)es

3 -feed grade urea
4 -Polyortan coated urea

SN by 0yl g oS bgle 13 0ad Mg 5 lje
(P<e1oN) 3yl 0y9) (bl plos p3 ot wJgs S5 L (g)b e
G g 5 PR 09l ) 5 Mg (w i 251 2 o
Al ilizee ga)les Lol 29y dals g 0psl il 5
—g> oy (P>/40) ais samlin ()b bxe OS] 5 u)g
39 sk B)lasd plo a4 Cund o)l Jlad 0 5 sy Mo
ol Ll gy 5l ) 5 g (njieS” Jol5 o 3 . (P<+/+0)
B e ¥ st ol Julel p (P>+/0) 350 )b bxe 33
gy glate 09l (slaslai 5 Loy 15U Cov (Celn AF) reo0
Dy JolS 0y 4 bgye 5 Mg p b il (slaoy o
s (VI s gl e 3 (1Y) 052 spas
o9l o 5 (PV/+F) 2als jlas 9 JolS 0z 3 J5 oS g5
2 YL pdy pan CeblB il 1) 5 adg o eS (PAUYY)
(V) ol (optin (29,500 0395 0aiiS uSaite i Vitro Slislejl
Ol oygl 5 0F (1 4 Lz Canl 256 b6 55 Lo ilof] 5 &S
P g S e o5l |y 23 5gps (Siwal 4 oyl 4 cuns )b
Oiers J paells US4 wilgi e lapils )l S aoe
s 09l 33 515 Aoy Moo 0y 3)50 > aldl A8 edlatl
K28 (605 dond e 99501 45 9 jul 0yl plie plo
Sl lojen sy g Mo Saumss S (39 i)l oy Sl
3 oslaal )3 apslS)ly See lossly cuign 9 551 &ie (A8
(V) o)Ken g Yeools clislojl ) s a5 b o Liuljdl 0,0l
Slhiag S By aeSs Sligel cbale oS cud ord ol 30
a8 Sy il o Gl il Gl oy o Slebloyd
5 (V) Shed dlse i Cblb (655 ol gl 5 g S
a5y el w55 5 sl e (VD) sl L
el rger Vb 6 i et stncli
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Table 3- Gas production in dietary samples containing different nitrogen sources'

I phia

e

MNitrogen sources

aa Akt s A Aseiay aF el SEM  P-value
Item Bample Contrel  Coated  Qprigen Urea

ursa
Satsarhp S dmd ol fode 18 45 ks ol 60,045 7662 TI.E3T 59430 141 =0.0055
fl i Straw
Gas production {96 k) [ml0.5 g DRI
substrate]
s anlep, 2ot Lad bt ieda s 30l azz) T4 7541 74.27 TI.E4 .67 M5
Bl s Baralv flour
Gaz production (96 b) [ml'0.5 g DAL
zubstrata]
tsatlpyS ot fad b fndutf 50l adleren ] 7417F 7683 7507 BO4ES 086 <002
e Earlav flour + molazses
Craz production {96 k) [ml0.5 g DA
subatrate]
Saarlp St fm) o fode1m) 45 ks et ol gl et alyad s 018l 21.1% 20.82 oL.04 1.39 M3
- Fation formulated to dairy cow
Gasz production (96 h) [ml0.5 g DAL
substrata]
[ POREIPY: T S P ol 0.zm° 0.30° .28k 0.27 0006 <0.0056
Amallz chaine farty acid: (mumel) Straw
{ e choal i aliad o e it sl 0.28 0.1e 0.1 0.28 0.01 M
Smalla chaine fatty acids (gumal) Barely flour
{ Jm Lol i alind s o it . TRy, 0.20° 0308 0.2g8 0.31* 0O0L <002
Smalls chame farry acids (pumel) Earlew flour + molazzes
[ e ool aliadl o e et gl el et alya g e 0.35 0.36 0.36 .35 0.005 NS
Smallz chaine farry acids (mumesl) Fation formulated to dairy cow
(ol 3 e el 8 1 12.00° 136 1263% 1213% 023 <0.0045
Masabolizshls enerzy (MT'ke) Sy
(ool 3 o fpmalydzs 38 (50 il 140 13.08 12.21 12.60 0.42 M5
Mstaholizshlz enerzy (MIkg) i el _ _
[ IR IR R N1 | T e e ] 12.83" 13.48b  13.10° 13.21° 0.05 <0.02
ML%EM[;; It:u_'['kg BBIIE‘\_-' flour + molazzes
Lo alef b [l foaaludze JAB 3,0 et o1 el et alyado e 15.68 15.58 15.52 15.64 022 MNE
Meieholizshle enerey (MIks) Fation formulated to dairy cow
focmps] M ale poiin = R ol T71.B5° 85.88°  R1.O3F 140 =0.0043
Orzanic mattar digestibiliny (%) Sraw
{rampt] M eale s o I0 sl B1.18 B304 §3.22 B2.50 1.65 M3
Orzanic mattar digestibiline (%) Earaly flour
(2] o eale oo =il et £3.28F  BT26°  B4.0FF  00.11° 034 <002
Orzanic mattar digestibiliny (%) Earlew flour + molazzes
{romp] N eale s il et gl gl eas alya i 101.08 10045 10008  100.79 38 NE
Orzanic matter digestibilice (%) Fation formulated w dairy cow
[IEUGRC T SCEPE SO P DT 1 ol 71.837 7061 TSO4°  TIO0NT 1.10 «0.0037
Orzanic mattar digestibiliy in DM (%) Sraw
{om ] is ale Mzl puin o sl T8.83 B1.45 81.57 B0.19 257 NE
Orzanic matter digestibilicy in DM (%) Barely flour
[V ACEPC I I PO 1 e ter ) 80.208 B1.76° TD.63°  B4.44° 032 <0.02
Orzanic martar digestibilicy in DRI (%) Barlew flour + molasses
[V T JCEAPC WU 5 PP 1 et a1 el et alya o o0.78 20.55 90.22 0086 1.24 NS

Orzanic mattar digestibilicy in DR {34
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Table 4- Dry matter intake by the experimental goats (g/head/day) !

Item Treatment SEM P-value
Jals o b 09l o5 o9

Control ~ coated urea  Optigen Urea
s Suid o3lo JS (joy 0 oy 3 sl 4 p)5) 1958.01° 2047.84®  2157.77%  2105.52° 228.00 0.072
Total consumed DM (g/head/day)
San (59 oy, lil 4 p)9) 304.27 308.19 333.70 325.71 4689.27 N§?
Protein (g/head/day)
S odugd 53 skl pud (Gay 3 oly il 4 p5) 724.5 816.5 899.7 854.9 32874.41 NS
NDF (g/head/day)
ol oigd 53 Jslomel puid (G9y 3 oly il 4 p5) 419.01 430.03 473.01 449.99 9207.15 NS
ADF (g/head/day)
S5 (59, 0 oy o lil 4 p)5) 199.72 202.32 219.16 211.28 2005.15 NS

Ash (g/head/day)

"Means within same row with different superscripts differ (P<0.05).

2NS: not significant

wad Cobl g (5l 4 bape Sgy man colll oy i
‘Jb)Lm..: lp‘.w )I w X )Ibwy 0)91 )ln.u 2 ADF 9 NDF

..)9{

(P<l0) asl o o sine B3I (s o i By L iy, po (sl

inlojl (elalas (clie dlgo main cublB B oyled Jgan

5 J oo (i odle pian cublB OMS] ol ons o3yl
gy el cubils Dy d)bu—;’“‘ calisee (gloylous O Jrawgts
o Lol sl (g)b xe BB 5 ol gyl ikdey o0l Jlaus o

WSz ool o) ‘s.ig.Le)"‘ Gl )0 (gdke Slge uan CulB -0 Jgus

Table 5 - The nutrients digestibility in different experimental treatments (% DM)!

sles

#ie Treatment X SEM P-value
Item 2l 3] 05 B o Libgy ol

Control ~ Urea Optigen Coated urea
S5 oole 7032 70.40 70.31 70.35 0.03 N§?
DM
JTeske 69.95  69.75 70.11 70.38 5.03 NS
oM
e 72.69*  71.70° 77.12° 74.08° 0.96 <0.0001
Cp
L odgd )3 Jelali osle 60.82°  58.83% 63.16¢ 63.75¢ 0.61 <0.0001
NDF
sl 0295 53 Joloeals o3l 54.15¢  46.84° 51.03° 51.23b 1.14 <0.0001
ADF

(P<l-0) asl o o sine ST (gl alio i By b cind) o (sl

"Means within same row with different superscripts differ (P<0.05).

2NS: not significant
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00938 43U Cou amdjled 4 4weSis I ADF 4 NDF. OM. DM
Gpas b Siidodls S puin culild bl .cé )55 148 oo yun 4 09
5 olios (o3 Lo 5 o] Sl & (St s B o5,
2 ad ClblB ilal o)l gpdicnle oy ad b e
S350 dlgo yeel oy Ylas! 5 0l gyl ibey o)l (slaylass
3l 4reSd slap sl g Siem sl S
drgh L Casl o1 odygl b A5 4 bgpe @ls £ Jg
b My pblysS dapy ped Mg o gl M 3929
O M gonal (e Bpae I () gl el Mg 4
o Lol iy s (g b bz MBS bajloss sl b oyl Hlaws

e oS g Wy lejl lales 51T Jgua
Table 6- The effect of experimental treatments on goat milk production and composition!

Item Treatment SEM P-value
Js o) O B 0l

Control Urea Optigen  Coated urea
o Mg 2100.89* 1857.13> 2335.40° 2317.80° 17.28 0.0123
Milk production (g/ day)
e 4.20 4.41 3.68 3.66 0.54 NS?
Fat (%)
5SY 4.71 4.63 4.45 4.61 0.36 NS
Lactose (%)
e 3.14 3.09 2.96 3.07 0.24 NS

Protein (%)

(P<l-0) asl o o sine ST (gl alito i By b cid) o (sl

"Means within same row with different superscripts differ (P<0.05).

2NS: not significant
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Table 7- The effect of experimental treatments on microbial nitrogen synthesis!

Item Treatment SEM P-value
ald o9l OF Gkl b e oyl

Control ~ Urea  Optigen Coated urea
w950 9y Mo (Gaylp)S) 20.95 17.99 18.93 22.49 3.56 NS?
Microbial nitrogen synthesis (g/day)
odd Wle (09)Sue cpye (595 / Jsa due) 28.81 24.74 26.04 30.94 4.90 NS
PD absorbtion (mmol/day)
odd &5 9,50 cyye (Gay [ goske) 26.20 22.79 23.88 27.99 4.11 NS
PD excrretion (mmol/day)
oas &3 iV (o, 1 Jse luo) 22.27 19.37 20.29 23.79 3.50 NS
Allantoin excretion (mmol/day)
oA5 g3 S5 gl 3.93 3.42 3.58 4.20 0.62 NS
Uric acid excretion (mmol/day)
4eSd ) 0d a5 madn BB ST osle (g, / e due) 0.65 0.56 0.59 0.70 0.11 NS

DOMR' (mmol/day)

"Means within same row with different superscripts differ (P<0.05).

2NS: not significant

S 2bgls (8 0y5l )3 elS —oysl 5 Jgene 0yl (i (50
Blos 5l duglis > .cuill dgng Ldg 0dd 415 Jlowd 90 (pl b
e S il 5 sels Jlog ALT S5 w3l ) 5
wlie slajimgsy ST 3 aSul & as gy b (P</+0) amshy )b
plo Julos gl wld cul odd cony 58 0ygl HeS1 (g, oS
o ilail ol )3 0591 b absly 53 Lol 0,15 3529 (Sg (slay Sl
h s exgl eVl oyl Sl g o3 52 1y e (pjieS” 0kl
9 398 0 i Sligel 4 4w 3 o9l 4l @ a9 b iy
P 9 390 M 4 okd s 4w o,led oly I dljle Sigel
o O Pl LS e p 4eSs 4 bioe pladd (b L]
oSsie g3 oyl o YL &5 €85 axi johat] g 29
ol 09l Sl 1 )3 aeSis > Sligel do 5l i Liolzsl oaS
0l )8 g Sem iy o e 4 sghilan K3 By 5
3o LS o (g 0ygl 1S B 3)90 53 (Sb slaaminlp @l
don y g ol G Bylass plos & Cena 5581 09l (s3]

(P<er0) Al o o sine BT (gl o it By b cid) o (slaSile”

boosd als slay S5 sl mwls A Jods 3

4 bgpe glawmiald ol ond oyl ilefl lajles
$9) Byle Sl osalie lajlass (e (5P sixe SHBI (g
Joyds (P<e/20) 392yl giae 0yl 5 JgyiulS aculgbic
ey 03] o 3l 6)Bgine yskar )l gy oyl e slajy (9>
oyg) Jlasd 3l eSS (gl me BMBI L 55 o5 ol e 0ygl e
bl s it Wajloss plo jl 05 (ol 2yl 55 (P<2/+0) 392
oo winly 5155 (B) oK 5 peanlS” 2395 Hb xe AW oy
2 Sbigal 3gynm Gialiél by bgw dlousS’ & s oyl (3,8
S stleil 3 Db G pam 50 ogl LI Cage daS
Sl Lol L gl 28,8 plogl (¥0) hiSan 5 jsbls b
B Rl Gl e 0jgl 0y )3 029 S| WS 09l L ol
059l b duslio )3 oxgs 131 1S 09l Wdly 5155 (V0 9 Q) liie
39 ool @b b &5 amd e (el 1) g8 0yl Clale Jgans
AUl s ple (7Y) ghlKes 5 eSSl )b Sloscen



\AQ w039l (405 510 gy oS 4y o FusS lgouis amoSl 50 044l d..\..i;.)‘j.i Tr ol

Sl s il AT il Sl gy o5 2 51 solael
Sedie T aeSl

Sdo &y dagi b g WS o0 el 1y AeSS LS )90 (g8 Ol
oizn b Jlis! a4 Sl (Bl aeSl  odle &S Sl

'otalesl )50 slog G55 laazial B 55y 1 stilesl o jless 36 A Jgua

Table 8- The effect of treatments on blood metabolites of the experimental goats

1

Item Treatment
dals o9l 05 K b by e SEM Pvalue

Control Urea Optigen  Coated urea
OSan IS (e 3) 87.79 83.07 87.54 85.84 3.72 NS?
Total protein (g/L)
cwesdll (2l 3) 37.66 36.97 35.49 39.49 2.00 NS
Albumin (g/L)
JysidS (52l p )3) 50.68% 44.65° 55.95%® 57.75* 9.51 0.04
Cholesterol (mg/dL)
Y pundS 5 (s il p S ua) 29.37 32.30 25.62 4.71 NS
TG (mg/dL)
oygl () /o5 o) 29.23% 29.472 25.60° 27.40% 1.87 0.02
Urea (mg/dL)
Syl VT (i /el ey alg) 21.15% 2455 22.59% 23.48%® 0.93 0.03
ALT (U/L)
3lytnnslys bl () / el oy 35lg) 92.68 95.39 104.92 6.74 NS
AST (U/L)

(Pl 0) asl o o sine B3I (s o i By L iy, o (sl

"Means within same row with different superscripts differ (P<0.05).

2NS: not significant
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Introduction Urea is a small organic compound that is very rich in N (44.96% N) and is used to supply degradable
intake protein (DIP) for ruminants. Urea is broken down to ammonia in the rumen under the action of urease bacteria.
Using urea over other sources of DIP is cheaper according to per N basis than any other feedstuffs. However, urea is
used rather inefficiently by ruminants compared with other sources that contain true protein, and this is due to the fact
that the rate of urea degradation in the rumen is more rapid than the rate of utilization of the resulting ammonia by
rumen bacteria. One strategy for improving the utilization of urea by ruminants is reducing the degradation rate of urea.
A number of slow release urea products were developed for this purpose. Coated urea is a urea product design to reduce
the rate of ruminal degradation of urea. The objective of this research was to investigate the effects of coated urea on N
metabolism and determine this Effect in ruminant feed.

Materials and Methods to characterize the ruminal behavior of coated urea three experimental studies were designed.
Two in vitro studies were designed to determine NH3-N release and gas production difference in treatments. NH3-N
release of each Optigen and coated urea was tested in sex liquid phase included: distilled water, TCA (Ph = 6.2), buffer
solution, buffered rumen fluid, Free cell rumen fluid (centrifugation at 7000 rpm), Free cell buffered rumen fluid. Each
of the two N-sources was isonitrogenous (equivalent 20mg urea) and added to a 100-ml glass syringe. Then 30 ml of
solution (consisting distilled water, TCA, buffer solution, buffered rumen fluid, free cell rumen fluid or free cell
buffered rumen fluid) was pipetted into each syringe followed by incubated in a water bath at 39°C. Three syringes for
each treatment diet were incubated for 0, 30 min and 2, 4 and 6 h time points. The syringes were taken out and Residual
solid parts were taken for determination of NH3-N release using the Kjeldahl N methods (AOAC, 2005). The gas
production of each N-Sources (four N-Sources in triplicate) was tested in 4 different feed mixtures (straw + 3% N-
Sources, barley flour + 3% N-Sources, barley flour + molasses as additives + 3% N-Sources, a dairy ration formulated
to + 3% N-Sources). The in vivo experiment was conducted using sixteen dairy Sannen goats with an average body
weight of 38.85 kg, 73 days of lactation and 1979g milk production. The experimental design was a completely
randomized design. The experiment consisted of 21-day periods each consisting of 14 days adaptation and 7 days of
sampling. The experimental rations were: 1) control (canola), 2) urea (urea % 0.5), 3) Optigen (Optigen %0.55), 4)
coated urea (% 0.7 coated urea).

Results and Discussion Based on these results, urea is often degraded rapidly in the rumen by the action of urease and
the resulting ammonia supply may exceed the capacity of rumen bacteria to assimilate it into amino acids. This rapid
release of ammonia may result in inefficient N utilization in the rumen. Therefore, coated urea improves ammonia
assimilation in the rumen. The cumulative gas production (96 hours) influenced by diet and N-source treatments, which
was higher in formulated TMR diets for the dairy cow and least gas production in wheat straw. The result indicated that
Optigen (90.82) and then coated urea (90.81) were the highest gas producer in the formulated TMR diets for the dairy
cow and the canola meal (69.04) and urea (69.43) had the least gas production in wheat straw (P<0.05). The results
showed that treatments had no significant effect on milk compositions, rumen fermentation and synthesis of microbial
protein (P> 0.05). The impact on the most blood metabolites except BUN, Cholesterol and ALT were also no significant
(P> 0.05). As aresult, no significant differences observed between coated urea with control (canola) treatments.
Conclusion it was concluded that little difference was observed in gas production results between coated urea and
Optigen treatments with control (canola). Therefore, to reducing feed costs and increasing the efficiency of the rumen
microorganism, we can use NPN sources as a replacement for part of dietary protein.
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