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1- Particulate Materia

2- Cellular

3- Extracellular
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Figure 1. Fractionation of rumen contents and extraction of hydrolytic enzymes, Agarwal (2) PM: Particulate
Material, EC: Extracellular, C: Cellul



11
Slwwle
dlome 2l | alejl 390 (sladiges (595 ol M3
W)

Jals —diged TA Ol puss

b oabdlil S pSe S e s ly
2 S5 cble Jxie b A Clps (gl 545
Dy (o0 Oy Aged

(545 55t ITSx180
(4ddof yud ol 365

0/5) wiges Juio 'S (el 1) (g iSwlip,8 sloj T 55
S5 Jss0 159180 5 (1 Lo

G 4 gl 9550 Vohw (WlwnsSeSe Culled
(EC3.21.91 ¢jlay ;45585

dbre (Bg) ol Sl olon Jsho (i S'5,Ss )
b ) Ogl Np ray Juggl eaiSaed clagl
sl JYglo Jito (oS 3,8 o0 5

M)D 1 J.ws] (1

5 gl Jobeo il o 1 ol s sialejl 5550 bglses (2
celo 1 Cmay axp 39 Gl bases (3
AW d)lfdJL&P)f

Jsesil) mupl culld

P 4ad 3 Jeegl cusp baiges eyl culld (4
eSS4 (5555) ons ol (oland JrA R
A eolawl 2 adlro )‘ )5915 LS}L“ J)IA.SL’Z.,.»‘ dl)’.
Y=2.6287X-0.009 )
35 e s 51 gl a1
yogibgiSml 3l ol B S g cnd dae B3] X
R°=0.9917
5 ooliwl b g (obas MalS b LB 3 islej] oyl
dulio gly ad uibyly 40555 SAS li8le 5 GLM 4,
sl s > oS3 (i90i] J talofl ot sk
A5 o3l Aoy 95

Table 1. The standard method for glucose measurement

1399 e 127 0 ladds /MJ)’L{ Jo (b ol clouings

L 4 ol ou) Wolw Use (omSgS Culled
(EC3.3.1.4 ¢jlay ;4555

[CYE-JeN)

PH=6/8 L Jb 5 0/1 lawd ,30 (1

3o 1 Jola o (535 (2

(DNS) sl Sl g 50 e (3

2o 40 L1y Koo Jolxe (4

100 ,5 p,5 Lo 100 155985 o> 071 5 Jssbiasl Joloeo (5
b Jo s ] 2 e

5 o9,

Wged yid Lo 0/5 cland ol yud Lo 1 laalis (a) 2yt (1
Sa p oo Jo wSnS Jolre sl e 05
8 Lol I Lol g e, el
39 Ll p ocels 1 s T l8aks S
Gymo il e 3 3958 b L 5 plo] Dl)fu.u‘.w
W Cabgre STy ’DNS

55 2l e O 2l g sl e L s 4 o)
’DNS Gyme yid Jao 3 .03)3 bole pgdar dgd S5
L2l Pk o S5 e sl U5
S5l Dz ) I3 DNS Gymo 0538 ) 5
(sl Lytugos b 4085 gl (slo il (25Ty ]

Gy yiddee 3 5 ke T y2d e 2 153 4y (b)
DNS

b oloaly) S 6IS 5l ioxia a5 sl 13,15kl (€)
b el e b 1S5 9

o3> 5,8 ogx ol ples )3 4ids 10 seds laalg) (2
W)

g b 02938l Sl i Jslowe e 1 gl e (3
Wad SEE b1 gl jo bl

<l 1o T8 13 i Jlio 53 ladiges (595 ol (4
A5 G e 10w b lado Ol L ladiges 0
s 3515 (sl litiul (LpgeslyllS) Ll sioxie (0

S5l <l sl (slon bl ogos =1 Jgu

7 6 5 4 3 7 1 39 oas
0 U5 050 05 T U5 U0 U5 2 O

2 75 150 15 1 W75 050 025 0 (MI)5S 58 3,\til oo
2000 1750 1500 1250 1000 750 500 %0 0 (Hg) 3555 cdake
3 3 3 3 3 3 3 3 3 (1) DNS é,ma
4 Jpx 5 3 Jgir b orizen (P<O/05) 105 Cou g b

5 Ysko odlieg)SeySee lampl JS culld i
aSs o (a8 Jsegl) jYslo Jste wSeS
@ Cons 905 A 0oyd 20 oy b srdaniss cladlep
Al C.\a.w uw\)el LS 50 g b otaline )00 slajlos
dw yb ) Saddole slam sl cdld wpe > b
alpd dol> Lisu .céb il aeSs Olgime isu
oo BB Uise g ey yles el e

Yok S 5l cylad
sk Lo S 51) Sl (sl ol
Gl (glo iy 45 eale 53 (Vsko (g 55,500
iy (4885 )3 Jgegsl) Liulojl 3)90 (sladllé s aneslis
u-.JLxB I).m u.:).u.w.: ] 045 44” 4 3 Jﬁ‘.\> »
POy & aaly Gt 2 p 5l 9 e Gl el
odalin you; Al duoyd 20 oy b ol s sdle s

1- Incubation

2- DinitroSaliCylic Acid



12 e ———————————————

53 (453 > Jsesil) 351/55 ;239/20 246/14 838/89
A 1o 20 b oddais o) 5)19),: sdles
554153 4 470/84 492/88 1518/24 uijar g
el cdld o guios )3 oS Jlo s g (aids j> Joesil)
5 oob S gldlen  Vohe iS5 S
J3Is (S Gelayiso g A as )y 10 L sasadss
06190 sya s a iy 5 ok s ke
g odd kS cadlle s, 9 50 220/63 4 51/64 134/72
508/62 Cwpa ey A ssp 20 L owdais

> 264162 5 78/29 165/71

018 LS (glap sdlle 4SS mlo 55 jYsho lap 3T Cdld gy

oS clampl ol (P<O05) 54 pgeS
ol pan o &S wibe ooy, Sie 0aiS uSsio
955 Cuma Dyl dox)d Wl e w3l Culld 390
2 S a9 Gllges 4 ol &l ops 4 dog b
oo > (7) O‘)lio.b 9 (Swwgd (2) b s 3l gy
&S .\.3.3)5 odalio 9 osla] d)lﬁ):! LngdeLé)'g o ‘) Llin
San Sdles; oo (llig S5,Se0 il el
JS e it g A ss )y 10 L essanis oxs;
copa O & sy 5 oo o sk Jb

(D).«> Sis ool )‘ M)J) 6)‘5).) dl!bé\nf—/u 2 sdlaewl .))94 wla)i LSLQ’"P u;lbo.uw u.a..{)J 9 s|)>l '2 Js.\>

Table 2. Ingredients and chemical composition of the experimental diets used for fattening goat kids (% of diet dry

matter)
(052) U6) uloil slooyer
20,020 20,0 10 Loy yo Shs dge S 5
25 25 25 iy ddgle
30 40 50 o 4l
20 10 0 o
5/61 5/90 7/45 &b als
10/93 10/66 9/05 pAS g
6 6 6 b g oS’
0/50 0/50 0/50 oo
0/50 0/50 0/50 Sos
0/50 0/50 0/50 e g iaaling JaSo
1 1 1 oalS Sl S
(28) (1985 NRC ol ) (ol oS5

90709 89730 89714 Sz oolo
2/60 2/60 2/60 (Kizs o3lo o5 9kS )3 (6 1K) pundgilio BB (6550
14 14 14 RESEN A
4/11 3/33 2/54 (Ether Extract) (¢ il o )las
5/70 5/57 5/38 (Ash) jzusls
40/883 35/99 30/38 (NDF) 5 oaigs LI
26/74 22/28 17/68 (ADF) (sipusl o339 GBI
35/32 4111 47/50 (NFC) (3l ol yaumgs)S
0/85 0/81 0/76 oS
0/34 0/37 0/38 hud
75 75 75 oylss’
25 25 25 dgle

s g ke ol el sbgisy > ke
Ll gladley ) (o aw Jol2) byl U5 el
bojlos ;00 & Cand 50 A o pd 20 oy ol
98 3,03 u;lym.m bols b gols ool s cusly il
ml el IS i w28 o)l (13) Lregs
) e Mobo S S3%0n 5 Moko i S5
oynS > (Y giud b odd i8S ol o (o 4
5268 17 1 60 > b atwly 311 1 537 185 1 440
5245 Jolw J31> 84 15173 56 15 138 Jshw z,15 55
Olise 0555 ol 039 (aiids )3 Joogil) 164 1 249 48
g0 sl 1 odelcumna clag 3l ity aw culls
cld lie b oglize 5 iin b bl 0 up
Poks s Sy5en 3 ok e S slares
ol oyl sl (13) wgd g (298 bowg odB )5S
Copde g SIS oo (Shes g9 5l (8L Sl e
«llgs sAS0IE 0> E9 S0 Cjledy il wlae

s > Voko Jsie (uS50)S 3l Clld iman

sl ilon slodllesy 55y & (1) ylSen 5 (g
A 2o 10 b oriadss onj (ylgp sladle s j> wsls
diuly 5 Joko @) (Jolw 31> (S5 sla iz 5 5
>¢ 626/99 4 323/28 533/47 148/83 s lyd
d Lo 20 b oddais o) 5)19),: sdles
g 837156 4 738/02.738/82 2314139 s ey y5;
g odd S clbdley > il ol cdld b Guiss )
boise olea > o) i awsp 10 L sasals
3> g 39 241/25 4 T7/57 155/35 ATAI18 Cspa
OF) s doyd 20 b o.\;.;')d.il:'.}' 9 oD )L.M.S L;Lzbd.né}g
duslis by .29y 305/08 4 96/75 176/55 ST4/18 o5 pa
Cullad &S oy i ol 4 Glge 380 9 opl @l
& o 05 ladllisy )3 i ez 32 il 92 o
oslel 93 a0 Ll cwl i ead JluiS sladles

Jete S92 5 Vsho (iS5 ,Sue ol culled



L3 e ———————————

Sy Yoo ol S9Se il )3 dbgye (sla i
dozoye 5 (1) hlSen 5 ugd @l L @l cnl 9
el il (13) (g 5 (2598 @l L Ll 38150 (26)
S35 i cp i (38) GlSen 5 )b cpieen
2 aeSd jled s o AelS Yol 9 jYelo e
sly 9w (15) ohlen 5 by Ll oS Jo)l5S
ok ot S95S00 9 Yoo Jito (S 908" (sloa 5l
slompl 20,55 esalie (il sbjles om
A Pk s Sbe i 59y » Yok Jite (S90S
FobsS 5295 93 Mg g wled oo o) 1l 3gyuen b g 0350
Ml el s 4 5Volo llins )55)S0e Lol S oo
My 1y Samske Jlgte Jolie (Lo g 03905 dlos 0y
ool wjos > Vsho Jito S8 (12) 15 e
elail sl oo 435 ) [Ysho (b S9)5e 5 oliis
Jito S58 < Gl ulple (332) el 450
sbbay Vel Yol b S9,8e 4 Cons Yok
(35) oylSon 5 Ishes 08l ] (gl s (gl g 2929
0adls plyied Volo e (wS9)S &5 W25 ()18
8 olal )00 (Shhed Ly gmliseld Cumen S
S SlaeSid lase Sliss (2bj)l Slp Sl 92,5 o0
Dga odlitwl ()38 o 15l aesd o BUI &y 500 4
Cllad aiely bapimggy plo & Comd (gl ol 5
ol 3)90 (5005 A olend oS5 291 il o 3l
JS 5 49/70 NDF 11/66 (pzgp b Gaios ol o
liesspl @olite wlie 9331 (7) 540 373 L oSy
5 (33) asl awsls ;56 b (g plhajos bl p Wiy
cdld Glie p b Jdsa (3L 4o b Wl cllae ]
@y boadl b man 3 S (A Sl
ol YU o5 g ADF NDF «pub s> 505 alis asl
YU b sl oy da b)) eam Gk g (2737)
Jite (wS558) s5Vsko sl cld (IRl o
Mo 5 Lol (36) 595 o (55l i S 5,800 5 5¥ ke
b pesheS S bl S g il oo lagyls
oo b g lopu)ls So b ol Jlail alS” g JglusgiS)
2l @ s L (23) umd (il lapdlS)ly S it
sl Joloe alon 5l Al > pud d93g odel Cawmdey
o oizen ool Sl sla sl oaims 133l
Wl Cwl (See QBN lpds 0y > b (VL
4525 Sloml gyl Jl g 1S o8 |y gl ils
Gl 2 5l am 55 )k (i 4 405 5 sk oS
P S gl o Kingh (2) sy 20 S
(Shed dlge g9 ol Bpands o (5 Cole &0
BT il s &S 3,8 oo JS g > alayS gils

......................... 1399 lg 127 o jleis [ omdjl Jlo (ool olidgi slosimgs

s 3 5 o] Bl g (9,50 Cumad 5t
5 S35 o5 ol @l L e (16) ol 0ad a3l
ot sl |y el b i ot 55 (4) o) S
i sl 1y Cdled iz (S g (@) 4 atly) wole
Sosal cundey S culld (jne 25,8 (3)135 (Joho )15
S 5238 blod 5l Galesl ol 53 (g 3)90 slaee il
oo ye bawgs odd (1S JS cllad Gl b oglie
Jito S8 Slampl o IS cdlb o el (26)
wely > e o Yshe ol S50 Yok
4By 5 o O3l 3Sl5 Jgeeil 143-203 4 282-524
b ol &S cuwldd asuie L0565yl
Clled Rl ot iSe 4 dnaly lacgySis
Jd b man > Blas g okd Satdgpd sl
cl e b disMo & LS plen (532) sizn
s (S & anly) el (15 295 sl
I i GSlpeds oAby g sla Bl dan 3)50 13 4aSL
oo Ji g Jobe @l S i SR> (i 9
25 b i S izan (453 Jghe) 35
09 Yl 92 4eeSd alyed (Jobw )l i 4 by
0555lS > 4 4SS Al el (250 3 e il clled
o1 il e Canlnig Sao buwgs Shygs @3 4
S cwl gl e alpd oo i S
5 Sload fate (Shed > 4 SanVelsho lacy)Ses
oS s @le 5w 3 3Ll Glag S Cumen i
5 BU easSa 355 gl 3l clale J3lus (232) 595 00
ol g g Ll b aess s Jobo )b i
gyl 5l (o8 sl s g il Jate Joho gy 4 b 3]
iS4 25 slogSes (Sl w8 b o5 e
OlSen 5 giliee (2) 39 0 A3l Jshos ole i 4 LI
b 4eS slaig,Sae oy 70-50 &5 wisly oL (25)
odiiS w355 slag, S 5l ao 75 g wlpen Slygs alyd
Sle a8 Liolojl )3 s Slygd Gl)d 4 sdeines (b
9 Vsho slom 3l clled ol plosl (21) 8o g (31,
Iy o HluiS slaph I odbad)$ sladiged o UM
P S a5 asly 1025 4 0/573 s pa
s S 5,800 ol JS cllad 0,28 (3) byl (img
JYeke e wSe)S o 59/14-26/48 ;1 5Vl
A odalie adgle 4y oy iluis” (aliste Falaw jd 549-323
NVsho Jito (wS905 mupl JS culld als i &S
(3) o) oo el ple s gl 4 wlde Ly ji5
i)l Jows g STyt dlge lade yiulial Jlos & as” aly oyl
slmpl IS cdld o gbine el ope
5 oalie slo K21l o Vabo o oS g)S
ale i3y 53 jVske Jite (S)S cld e
@ Gl 48D wlped g ol 09 (Il )l



T4 o ————

018 LS (glap sdlle 4SS mlo 55 jYsho lap 3T Cdld gy

ord HliS gdllé fy araSid wlo 5 (B> 3 Jgogil) ¥ sk pllinn S 9,800 5l culladyy (ygij Alis Ciliiseo grolau 53l =3 Jgao
Table 3. Effect of olive cake diets on microcrystalline cellulose enzyme activity (nmol min) in rumen fluid of

slaughtered goat kids
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Abstract

An experiment was conducted to investigate the activity of carboxymethylcellulase and
microcrystalline-cellulase (Nonomol/min) ruminal hydrolytic enzymes from different fractions
of particulate material, extra cellular or cellular. For this purpose, 15 rumen fluids of
slaughtered fatteninig Najdi goat kids at the age of 6 months with an average of 28 kg were
sampled in 3 treatments and 5 replicates. The experimental diets included 0, 10, 20 percent olive
cake was replaced by barley. The results showed that the highest enzyme activity for both
enzymes was in the fractions of particulate material in the ?oat kids fed diet was 20 percent
olive cake (P<0.05R. Also, the highest total activity of microcrystalline cellulase and
carboxymethyl cellulase enzymes was observed in the goats fed with 20% olive cake Enmol /
min) compared with other treatments (P<0.0001). Moreover, carboxymethyl-cellulase in
particulate material, cellular, extra celluar and total activity where higher than microcrystalline-
cellulase. The ruminal pH of goats decreased significantly with the increase in the olive cake in
the diet (P <0.0001). The lowest PH in ?oat kids fed with 20% olive cake was seen compared to
other treatments. Overall, the results of this study showed that with increasing levels of olive
cake in the diet, the activity of cellulolytic enzymes increased in all three fraction of the rumen
contents. The activity of enzymes in particulate material fraction was the highest in all
treatments and the extracellular fractions where lowest (P<0.05).

Keywords: Carboxymethyl-Cellulase, Microcrystalline-Cellulase, Enzymes, Slaughtered Goat
Kids, Olive Cake



