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Introduction: Nowadays, excessive exploitation of natural resources and excessive grazing of pastures has led
to a sharp decrease in feed sources for ruminant animals. Considering the fact that today most of the feed materials
needed by livestock are expensive, replacing them with cheaper feed materials, in a way that does not result in a
decrease in livestock productivity is of great importance. Oak fruit is one of the cheap feed that can be used in
animal feed. Livestock feeding with oak fruit is particularly important due to high production per unit area, non-
competition with human nutrition and easy access. The Alborz Mountains in the northern part of the country are
covered by oak forests, from Talash forests to Naharkhoran forests in Gorgan, according to the climatic conditions
and altitude, there are several species of oak trees. Therefore, considering the abundance of oak fruit in the forests
of the central part of Mazandaran province and also the lack of scientific studies on the effects of consumption of
oak fruit processed with sodium hydroxide and urea on degradability indicators and microbial protein production,
the present study is to investigate the effect different levels of oak fruit processed with sodium hydroxide and urea
on ruminal fermentation, morphology, ruminal degradability and microbial protein synthesis in crossed Zell and
Atabai fattening male lambs.

Material and Methods: In the first study, from the number of 20 fattening male lambs mixed with Zel and
Atabai with an mean age of 5.5+0.38 months and an initial weight of 27+0.4 kg in a completely randomized design
with 4 treatments and 5 repetitions for 90 The day was used. The experimental treatments included the control
group (no oak fruit + polyethylene glycol) and treatments containing levels of 10, 20 and 40% in the dry matter of
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oak fruit processed with sodium hydroxide and urea in the diet. In the second study, the number of 3 fistulaized
Zell sheep with mean weight of about 40 kg and an average age of approximately 10 months were used to estimate
the parameters of degradability. The oak fruit used in this study was randomly collected from oak trees of the
Bolandmazo species (Quercus castaneifolia C. A. Mey) in different forest areas of Mazandaran province from late
summer to early autumn. Data obtained were analyzed by statistical software SAS (version 1.9).

Results and Discussion: The results of rumen fermentation parameters showed that there was a significant
difference between experimental treatments in ammonia nitrogen, total volatile fatty acids, bacterial population and
protozoa of rumen fluid (P<0.05). The highest and lowest concentrations of ammonia nitrogen were observed in the
control group and the 20% processed oak fruit treatment, respectively. In the concentration of total volatile fatty
acids, the treatment of 20% of processed oak fruit had the highest concentration and the treatment of 40% of
processed oak fruit had the lowest concentration. There was no significant difference between the experimental
treatments in the results of the morphological characteristics of the rumen villi. Degradability parameters of dry
matter and crude protein were determined under the influence of experimental treatments (P<0.05). In the
parameters of degradability of dry matter and crude protein, rapidly degraded fraction, constant rate of degradation
and effective degradability with different passage rate had significant differences between experimental treatments
(P<0.05). In dry matter degradability parameters, the control group and the treatment group of 40% processed oak
fruit had the highest and lowest value of rapidly degraded fraction and constant rate of degradation, respectively.
The results of gas production parameters showed that there was a significant difference between experimental
treatments in gas production potential, short chain acids, digestibility of organic matter and metabolizable energy
(P<0.05). The results of excretion of purine derivatives and microbial protein production showed that there was a
significant difference between the experimental treatments in the amounts of excreted allantoin,
xanthine+hypoxanthine, excreted purine derivatives, absorbed purine derivatives and microbial protein (P<0.05).

Conclusion: The general results of the current research showed that an increase in the concentration of volatile
fatty acids, degradability of dry matter and crude protein, as well as the production of microbial protein was
observed with consumption of 40% processed oak fruit. Also, an increase in the population of ruminal fluid
bacteria and protozoa was observed in the treatment of 20% processed oak fruit. In general, it is recommended to
use the level of 40% of processed oak fruit in feeding fattening lambs.
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Table 1- Ingredients and chemical composition of the experimental diets (% DM)

' talejl slasles
Experimental treatments!

RV

. 1 2 3 4
Ingredients

g

Alfalfa

a5 ols
Wheat straw

20.0 20.0 20.0 20.0
10.0 10.0 10.0 10.0

gl 220 16.0 14.0 6.5
Barley grain

&yd iy

. 25.0 22.0 15.0 4.5
Corn grain

215 (5918 bl geo 0.0 10 20 40
Processed oak fruit
Lgw dlous

Soybean meal

P g 8.0 6.5 55 2.0
Wheat bran

L e ol
Sugar beet pulp

Yoo g .
Shligtiiee Joo 05 0.5 05 05
Mineral + vitamin premix?

9.5 10.0 10.0 13.0

25 25 2.50 1.50

i 0.5 05 05 0.5
Common salt

Sodium bicarbonate

el Sl 1 1 1 1

Calcium carbonat

Chemical composition

Metabolizable energy (Mcal/kg)

(v03) 1 0S92 14.03 14.10 14.08 14.06
Crude protein (%)

(03] (g2 eizsd 12 Jylorels SUJ 37.20 38.25 38.25 38.40
Nutrient detergent fiber (%)

(-222) oo 0.77 0.82 0.85 0.88
Calcium (%)

(2)3) JS yiud 0.49 0.47 0.46 0.40
Total phosphorus (%)

o9l bgh ogee 1o yd Vo gols slas =T o9l + s LS gy0m b 0k (6591,8 bogh gue 2o yd Vo (g9l Jlas =Y (PEG +bogly ogee 36) aalis 09,5 =Y ol iulej] (sl )los’
392 0y9] + prdes S50 b 00 (5)51,5 bl ogre 1103 Fe (55l Jlasi = 5 0ygl + prdus Sy 0m L o
A opedS £S5 WA ol Sms JoSo 3l 2S5l B iy p)5 V) 5 D3 elyg (Ml ol Voo A peliyg Mol 21y 00 e ol oy JoSo 51 p Ssbs o T
i1l £ )5 F 5V il p 5N+ LS 5V cs9y p S Y e 25 I 2] p S Y 5K p S Y aes £ P o p)S Ve G p S
‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment
contained 40% oak fruit processed with sodium hydroxide + urea
2Mineral vitamin mix composition: 500,000 1U/kg of vitamin A; 100,000 1U/kg of vitamin Ds; 1.0 g/kg of vitamin E; Mineral
mineral mix composition: Mg; 180 g/kg of Ca; 90 g/kg of P; 20 g/kg of Mn; 60 g/kg of Na; 2.0 g/kg of Mn; 3.0 g/kg of Zn; 1.0 g/kg
of Co; 1.0 g/kg of Se; 1.0 g/kg of I; 3.0 g/kg of Antioxidants.



VPe¥ 5les ) oslos I8 o ol pl (o150 pole gleidgly a9 pii ¥Y

o1d Gl byl o0 (59 y 5 Jslome shafio Ol 2 oo VY
W 53 (Sl Bgy b 3 by (Ladiged (w45 (6 el
St 5l 5 (IS hord (Spgl das pslitods o) o oy
Ghaderi et al., ) 1_i ¢ lg s (slopls o p> ;> b uno o3lol s
S g 6y oylas Pl gy ol o3l St o3lo (2011
AOAC, ) 35l slibgy Lolwlys Lol ogre (sladigas pls
15 Jolonels U1 g 55 odingsd 5 Jgloeab U1 ylia (2003
A8 S ojlul )Sed g gy ey elisl (sl oaigl
bl ogue (J9d 9 obowd ©lS 5 .(Van Soest et al., 1991)
QLB Y Jgan 5o (3dos ()3 00litl 390 00 (5518 5 P

Sl ol o2ld

555 byl oLty Sl 3iod ol 5 edlatul 5)90 bl 0gee

sble > (Quercus castaneifolia C. A. Mey) gLl
Jmad Joll b (lianls Juad 31l 51 olps5le il (I calise
lome o9 Yo a5 (55l (Bolai jgbas july
Bl 0 by bylyd o celw FA Gaody bl (slbogro cugb,
6 e s Sas (il ek e, U Sis
Ly (351 5l g sk slajie ojlal g JSS (139 319y
o)lous b S5l g oS aogee Sl (gylde (A3 by 9 (29>
S8l b cileSy olbdiged b as ol joue Vo ie
2 bl 4 09 g s Lol oo o9l B i) -l sy
2 eSS g)de £S5 YO Ly ool )5 YO cbsly ogee p)S5kS

(St 03la 0 3) 091 g oo JansS 90 By 08d (5y0,8 9 P bl ogue J3id 5 obond S 5 =Y g
Table 2- Chemical and phenolic composition of raw oak fruit and processed by sodium hydroxide and urea method (% dry matter)

I 5 lend Sl S
Chemical and phenolic composition

ookl D90 1991; ogu0 £
The type of oak fruit used
015 (53], bosh ogee pB bk ogee
Oak fruit processed  Raw oak fruit

S odle
Dry matter
Ji oolo

Organic matter

Pl (nBon

Crude protein

&yl oylas

Ether extract

Sk

Ash

S oy )3 Joloral G
Nutrient detergent fiber
Gl 0355 5> Joloeel BLJI
Acid detergent fiber
Sl el olly g5l Bl Jis oS 5 JS

Total extractable phenolic compounds based on tannic acid (TP)

Total extractable tannins according to tannic acid (TT)

2l b oS sla il
Condensed extractable tannins (CT)
SIE Sl s 2 5dgpam BB slagyl

Hydrolyzable tannins according to gallic acid (HT)

92.23 91.63
94.86 95.15
10.12 5.45
8.95 8.12
2.85 2.66
33.13 32.02
20.24 21.11
7.12 8.01
413 4.85
0.88 0.86

3.20 3.74

4eS5 gl PH. (65801 (S 58 bl CD 500
et A oLl Loy 4 zole diges 185 51 ey alolsdly
Gl oo 33 oo)S 47 o 2 b 4sa5 e i
sl oS 5 5 Sbisel 039y ome lp o 5l liges 9 05
A (o Vo) ALl 8T ooy 4eSi ilo b

CBly sl 5 (SHareS sLbanisl 3
LW
o elo aw Giololl Qe oy 15 Liolejl ooy aeSs mlo
48,8 4eS i jl g yo Aol odliinl b s cugr 20 ST)5
SWPA i) Joo b5 Jliomss sto pH olSzuss jl aslizl L .05



YO g maow aaT g y0un b ood (5597 8 ol ogmo cilisio gk Ji1.l, K02 3 559598

S8 sl e sglaten ole Ve L s S
J30 6L des g e (Bl ) liidwgS ab ealatwl (g pdy
3 )13 () s I i (o8 loyr b (Sl i
L (09551) sl b i b (S9hl oS5l e talojl ol 53
Ab odleiwl e Blao AxY slal 4 g ying,Suwe Yot slo s
5 45 (1SS) ausS e oluss jlai )50 Gloj 2 53 dged o sl
slad S don b (g5 aaSs jhbdlgiugd LaweS 93 > Jolis
2 o 351 A3 5 (p)F aw) eitalejl slaoyr sladiges gl
Sl a4z ¥ los b pjly Ol (ol B)k G > eSs
e ol aoles o 1y B ooy U obiluns 4dds gy Gdedy
o o)y Son @y (o yi0d g ladiged (b g je b4y
Sl S 4 Jlail s digad (g9l> glodunsS s ol |yngus
505 (gol sladunS b 4weSd 3)ly Vgiwd b 5l (S
) el 5 VY FA X5 XF AV A X Sy Jolsd
gl bl 5> it Sl 9 45 )6 408 I 9mligSCl
2 0dt ag o (side Sl 5 (slinl e sl (3905 S5
LodsS o (loj 5 Gl o5 e sl b LT aeiges
oty (gl (ppble I o3litol b g aseSid )3 gmbSSl (9
b a0l Gl . B)F 1B st 300 p))g Ol b add> V0
S gl alalas ) oalizl b o ot slaaseinl 3 5 (sido Slgo
9 A 03 oposs (Brskov and McDonald, 1979) «lsSe o

b asuie ¥ odblee jledliiwl b (60 4558 duopd s

(V) aslso
PO P B T
L e el =1 — y
i PO N PPE P S XA

ales 5o dlge s b e NEWAY j58le 5 5l ealil b
i dlge (g pindn o sladoriwl (iores 5 il sl
W duwlee Qi (slaylej (gl ¥ Aldlee ululys
P=a+b(1-e (¥) aslaa

@y G B siie 3o pianips Pl o as
1€ dneSi 5D odigiddn o0 S idu 1) deSid )3 sXigday o
(b)) 4eSis 1 aumlisSSl yloj it g 1 dae € o5 ¢ 5 s
Dy

HE a5 9ol

eSSl d dngd jelatedy Y glund didusS (ol 4w |l
dwgdn oo Shgd i S (lidnsS aesid alpd a5 ool
a3, Sl 42 3 TR slad 53 5 (yglen M any olSiod
g4,k 4o jles jl eoliiwl U alyd b ooy Js) olfiles]
GBlo o Kslas a0 ¥ slod 5 (S aunSlid 58 by cos

il ao ) YO S yaudlio dwl y ) Lo G 09580 5l sy
a0 Ve glod o Ladise S mle i oo o 2
.(Broderick and Kang, 1980) .3 (5,li 53,5 ol
b9y 3l edliisl Ly 4iaSd o (SLiigol (59,0 (S ojb]
ole 3 oy b wl (oS 5 o (Conway, 1950) gl i
L o Mlgginl 9 Solly «Sessior «Sigmgn «Sel Jols 4ot
(GC-PU4410-PHILIPS) _8l,5 5iLog,S ;LS olKzuss I oozl
uislejl LL 53 (Ottenstein and Bartley, 1971) as ploul
eelw WV ceg e jlan (logi 2 jlop 93) op (ol A sluss
e Sl s LS (bl Ml jebay «Sgs S pas
9 e pand I ey 4008 01905 Bl pwlidicsy ) Gluogas
5 (oSd dS) Ao &5 51 5 05 5L 2 bawgi @y S L ()l
Wged 9 (5 pSdged @pe plogle Sy ojll 4 Wiged duw dlall o
L )YsS s ol alwgay 5 a8 ol (llojd hop3 Ve Jlowa L
S S ol GhLSien 9 39505 (g)dm ' (aleiS)
.(Greenwood et al., 1997)

aeSd qalo Tajeig s 9 Bis L JS Copmon

I aeSd @l lag 8L JS Camen (5503l
N gy 2 ialejl ey 4eSi ple sladsges yglaer
e Caslos 4] oy com 5 s g o3lizl b 2oloj]
s p S T oMb 3 Ao (o STy odsy GByuae
5 oolil Uy Lone 8Ly Camen ool )5 .5 Jitie olSitylojl
(Dehority, 2003) 1s i ke (L) oty deizxe) MPV Jolis
2 el slmo s 4aSs glo Tgjgign Cumen s pSojll ol
e Vol QBal e o ey () dw ol ialojl 4+ 55,
s 353 e 5 (Saidly 4l il b a5 o 1)
L ad A3 Gllgs aess jl o Slyas odeg jl an cele
o L g Glo ogaies 55 S &Y e sl 5 lic
S5y Ly 50l 505 5 5 bgloes 200 VA Lo b 5l (ggle
oty G (5lo3 13 5 (Sl J559 5 5 il sl ol
cbile @ ygmdn 95959 hjles ol A5 o2l 8 celw VF
Vadslas jloolatal b (405l lo 51 2 oy )3 15355 )
.(Dehority, 2003) s ,l58
N=10.4xaxd (V) doles

A S @lo 3 i o o p3 olylsete sl N ()] y3 a8
& g (lsB) yregugmlon pY )3 id Yl ) Glleje dlass
Gl G903 8,

FS pdydy 525 (ladomwl )3
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0w e 121V o s g (p)S ok s ) (lo (Sl
ol (Sglio 059 p)SokS o il (3> Lie b )yl (s8>

todly Julowigay s

S33le 5 (Mixed) aseal (cla Jao ag; 5l ookl b lnodls
o 5l 53,8 s 5 L5 (SAS, 2001) /Y iyl SAS (bl
A oS (SeS et Glyieds lgp adgl ()39 9 b ST plyieas
e Sl e lgn adol (g sld e pis Jdoay (V dholae)
b Gl gyl U Je 1 eSS
Yij= 1+ T +ej (V aoles

ST dmosly JS opSbe 1 )las 390 o Yij ¢y 5> a5
Al ptalef] sllas Sl g alojl e b

clasaly as ygesl 5l eolitwl b o banylews pSSkio dumlio
(Duncan, 1955) wi plodl dus s g Jlois! pdaw 43 4SSl

Igldaasil yradh gladaiial §

Vg2 3 Gilon sy (SlanSid je35 shaominl ) b
Copmaz olp O slasel IS ¢ Sligel (3905 3 &5 o (L
loless ot g ine gl 408l Tigi 9 s 55T,
Lol ogpe 30> Ve jlosi g s0ld 09)5 5> ot (Sligel (952
es olyd oy ladsl JS clale )5 0b oanlie ond (59l 9
¥eoles g adale VUL Gl o d)ﬁi)é bl ogeo do > ¥
Orizzen g CBE o 5nl (shl> 01d (59l bl egee 1o
4aSd ol Tjo g0 5 Las Ly Copman ol 5 oYL
2ol 09,5 g 00 (5591, 8 baly oguo Moy Yo jlad 0 iy
Cabld 293

i slopsS Lo b o510 (36 585 gy 0 b (sladllas 5
S @lo PH A osalivo ¢yl slogy (el gl jadls jo
o s U g9l oyl 3 a8 (Slogel (59505 9 5V
Guimarées-Beelen et al., ) 555 Jo-SUI5 sl gols (slojlos
1155 o 03l sl 350 s yogMe b yuno 5 Copad] (2006
Sl b o510 5l 08l o ol llllas 55 Cglite gl ole
9 ok 0)lsd sLpyor SThe 3 ¢ Jodome (59— L 2gn
8L pels ladssS (Gadgdpe i g 2L SL sy
oS Ly (Bb 09 e (09)See (ngn CEle bl Cage
039 g (el el aeSli 3 Slyg s gy pan

Bl 9 4eSTd b Jlag 4 6 Cand g9l 3L byl 05
~» il (Menke and Steingass, 1988) 3g; uales s giuas
4,5 5 )3 SO (sl 3 S s 5 () S5 53 g0
s YW FA XS Y A8 A X ¥ slaglb o iy 5B poe i
adsleo 55 gy slmascinld .0 <Ol el oSSl 5l an AF

.(@rskov and McDonald, 1979) 1 auslre ¥ ol

Y=bl-e") (F) dsles

ME =22+ 0) dbles jl pudgulio bl (o550 o500
4% dwl>e 0.136 GP + 0.0057 CP + 0.00029 CP?
.(Menke and Steingass, 1988)
(@) aloleo

ME = 2.2+ 0.136 GP + 0.0057 CP + 0.00029 CP?

{558 3 J53150) it LB (551 ME ] 55 5
bl des) el V¥ (sl 0 e (g2 S oo :GP
oo pS9kS )3 p)5) pls (1S9 p P o (Suid odle )5 Lo Ve -
Y (L_ia.u}

A wlxe & ddslee jl odlauwl b gﬂ odlo puad Cubld yuicmen
(7) dolso

OMD = 14.88+ 0.889 GP + 0.045 CP + 0.0651 Ash

o3le p,S5kS 13 2,5) I o3ke uan bl :OMD ()] y> &
o) el V¥ (gly 0l guonal (g0dgi B oo :GP (Sis
2 55) pLs iy P (S5 oslo o8 oo Yoo csliey 2l
ool ‘9;9_1.5 5 P)j) pls )Mfl> :Ash 9 (&o odlo ro)f?l.f

fs29 55 gy el

AR t_§.:)9.d9_w J._wl u.))j Blsl l_: c)])b‘ 5)5]@@ )‘ o
2 5 S Nge5 (leasss 31 el o] 51 52 e Yo o oo
59N (68 ol (sl 0 (6,15 3 Sl a2y gy (slod
L oolital (s gt gy 1 ool 1S an 5 8155
A dwbxo (Chen and Gomes, 1992) 055 5 o> o9,
plol oS loyn 8 i cuS 5l odlitwl b S5 gl duol (550511

SoSa (595 3 15 o ) 00S A P (29,500 (g A
(Chen and Gomes, 1992) 1 duslxe ¥ albslee

(V) ahokeo
Y = <JAE X + (N W N EXP) (- /Y0X)
2 prS e ) 03B 35 (9,50 oy Y ool 3 &S
S P Gyguodn 45 ald Gl (pjyg e 1oAY o o (5,
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(2012

Kozloski et al., ) 545 o 4S5 5955 25k 9 Sbigel

AoSS @La L5|)5’9)" P) lzbd);'flg Cared> ‘d‘w peves) dhwl)é &9y o)5|+ PR ,\HS”A@ b ol ‘5)91)5 Jo,l.g 0ge0 alisee C?““‘“ );l -y Jg.\a-
Table 3- Effect of different levels of oak fruit processed with sodium hydroxide + urea on parameters of rumen fermentation and
population of bacteria and protozoa in rumen fluid

‘L;i'-e.l"}’l sloles
Experimental treatments®
o 3 bl sllas Jles!
doiwl B
1 2 3 4 & .
Parameters il S
SEM P-value

4o gl PH 6.54 6.45 6.29 6.34 0.15 0.849
Ruminal fluid pH
(5 3 2 p S ) Sigel 0o 14660 13750  11.33°  12.24° 0.47 0.024
Ammonia nitrogen (mg/dL)
(5 2 Jge ) )2 oz slasl IS 8245 8322  86.90°  78.60° 1.22 0.016
Volatile fatty acids (mmol/L)
(VFA 5 jlaop) )l o ol
Volatile fatty acids (% of total VFA)
Sl sl 5433 5524 5699  57.11 1.02 0.463
Acetic acid
Sgng Aol

e T 16.64 17.23 18.04 18.33 0.65 0.519
Propionic acid
&*”'3? A"”I_ 9.68 9.09 1.24 10.33 1.21 0.789
Butyric acid
&"”5_“\“'“1 . 1.16 1.19 1.09 1.24 0.08 0.659
Valeric acid
Seflggi] el 0.65 0.47 0.55 0.60 0.13 0.325
Isovaleric acid
g 3SL S Canes 5.33b 5.52b 6.032 5.862 0.11 0.024
(48t ol yid ue s 3 dlawix ) +Y)
Total population of bacteria
(number per milliliter of rumen fluidx10°9)
lalyjgign Cumex 3.50° 4.242 4.622 4,552 0.14 0.010

(4S5 @lo yud by )3 laaixV-T)
Protozoa population
(number per milliliter of rumen fluidx10%)

2oy Yo ool jlos =Y oygl + madio 1S g )hum b odd (659113 bob agme duoyd Vo (ggls o =Y (PEG + gl ogeo 3318) sl 09,5 =Y 1 Jolis  odolojl (sla Lo’

5392 059+ madw 1S g yhu b o (659115 Lol agae o yd Fo (ggls Hlowi =¥ g 09l + s deanS 9,0 b 0 (61,8 bghs ogue

(P<e/+0) a3l go Jloine ©glis (s S i uf By b o) o slaeSibe

‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).

ot oy 53 bl s Sl e 355 XS 40aS5 o
Spdiadieo Lials (Harsini et al., 2013) cély sals' |as
2 She3 B9y L U 88 8L Jsas 4S8 53 (5659
Lns SUs 1, inlS o ipad 5 4iaSh (55 Ll
5 e > Slsel (o, g Shels el Sagfiyy
29 o amjlgd dy 0a b 3)ly (Shigal o)fg i tals3
3 SLogal 39y cbile ials” (Waghorn et al., 1994)

9 Lol ogre jao 003 ¥V (59l 0y 4 by 5)lyp cladllefy
sl clale Lol gy anli 05,5 dy bayye clale oy jieS
A Sl Caus « S Jlgg sl S lg oSy (S by
ialojl sljles 36 Cov i O sl IS 5 Sgngn
Hoseinpour-Mohammadabadi and Chaji, ) 8,5 )|, 3
Slsel (59— cbale 5 PH lje lalllas (35 5 (2019



V¥ 5l ) oslods I8 Al ol ols pole by 49 ot YA

9395520 Copmad 2 B (SAyil (35 & oo S 4299
bowg b w0 yials Jdsdy o > 4 dg0d o)Ll
Lu and Jorgensen, ) sl s iol33l bl counes Walgjgig,
Yanez Ruizet et ) a_i Tg3959, dhs Liol58] Caow b 00805l
B Sge s3> 0 4 S5 ol (o959 fal., 2010
aeSd (SLogel (9yis Clale g 95959 p Cumer (I3l el
J(Abarghuei et al., 2010) sl o0

L5)|9)—’ L;Lm).g Mfu» dl.(b)).: L;»L.»;CADU) ul.ucw @L’b
O adllas 3y50 Olas > (61> Gxe glas &S Dl L ¥ gl jo
4 s ol adlae S 5 il dgny miilojl clalag
EL)l) 4 353090 2 S)Pne Sl B pe 5 Sladllefop
Azizi ) Cuislas (m o)|%.) CwolBus 9 )y ﬂ,fl)) 938 CJ@» 53
Jetal., 2016

1 059l 5wt S gan L 5509506 5 s o il g aals
ol 3 B SS9 o sy Jdoar dlgiee ol Sales]
& ualS g (g 4o JLail L Lagpls il (S dlge
Vg oo Sbigel (g clale (EalS cuw (B9 GphajeS
s ySL by olyjepl s ,> (Naumann et al., 2017)
Dy o gle ol &by 40 e pols islej] )3 o o3l
Caza> uu.ml_{ L el u_io.n J|)9_'> FRIRTES VIR PR N
b (9550 B9y 4 | Cnilos cely i alsisis
G,k 5l La gl (Sharifi et al., 2019) sl ous lgjeig
slg e 35 3leg) w3l b oo 5 29,5 Slinsl 55T g
Makkar et ) 5555 4w SLsgel Jlaie (g5lodljl ials o
Gt > 4raSCS lyb oyn cgladel Ltli3l e (al., 1988
4S5 slmg S cdlb Ll 4 ol e Ylaisl |y pols

.(Ghasemi et al., 2012) sl

b Loyl e G581 a0lg5 o0 &5 (LY 0 Siete

Sl slmoy 4aSiS (slajy (wlibion) Sluogad (59 0)9) + e S g b 0sd (59l 3 bogh ogre iliseo oo S1-€ Jodr
Table 4- The effect of different levels of oak fruit processed with sodium hydroxide + urea on the morphological characteristics of
the rumen villi of fattening lambs

\L_;«QL")'] Slojles
Experimental treatments®
e 3 liel gllas Jlezs!
ool b
1 2 3 4 oS5 .

Parameters ‘;‘;\7 “;’IJ“T”

-value
(,5545) e 1.75 1.80 1.87 1.89 0.24 0.368
Rumen-reticulum weight (kg)
(=) s eSS o> _ 7.34 8.12 8.09 8.23 0.94 0.745
Rumen-reticulum volume (liter)
L Ao 0yled Colbus
L= ‘l”) o 1.78 1.80 1.96 1.87 0.12 0.486
Ruminal wall thickness (mm)
; aoSd ey slis)l
Do) 40055 sl €5 3.86 4.16 4.65 417 0.17 0.136
Height of rumen villi (mm)
i i dain o
Liocle] 40050 cslas o202 2.29 2.36 2.60 2.07 0.11 0.469
Width of rumen villi (mm)
(g2 a3 3135) s o515 89.14 9313 9425 0484 2.49 0.216

Density of villi (number per cm?)

2o Ve gl Sl =Y c0ygl + s oS g ydum b ord (650013 gl ogae duoyd Vo (sols Jlows =Y (PEG + bl oo 1318) sl 09,5 = z ol _inlojl (glaloss’

5392 059+ madw 1S g pde b o (659118 Lol agae o yd Fo (g9l Hlowi —F g 05l + s deaSgy0um b 0dd (6 y90,8 boghs ogue
‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.



YA g prow sy 0 b oo (5591 18 Lok ogmo Cilio olaw 514yl )50 3 (559,95

S @l joe gl jw b Jhe pdinjed g 4jeS &) plA g g 9SS ouls (5 sl sladail B
(P<e/0) 590 ool (slalos (3 (5l e glis S ol (L 0 Jods s pindps slasiuld mls
Sl ey o5 e gl i (SUiS 03le (g pdy o sladdil 3

(103) pB- ey 5 S 3l (5 a5 sloamiunl B (595 0p9l + poaohs S50 L 0D (55118 bsly ogpe cilies o 51 -0 Jour
Table 5- Effect of different levels of oak fruit processed with sodium hydroxide+urea on ruminal degradability parameters of dry
matter and crude protein (%)

" otlojl (sl e’ sl ;
Experimental treatments® 3kl JIL’O‘

e - 8PS0
I 1 2 3 A T
Parameters SEM
Sid odle (s a5 slraomiul b
Degradability parameters of dry matter
(303) (@) 2325 &2 2% 33.02¢ 31668 2922 2824  0.68 0.021
Rapidly degraded fraction (a) (%)
(10,3) (b) 0325 5 i 5106 5255 5804  57.33 209 0.521
Slowly degraded fraction (b) (%)
(Bb) 25 L6 el i 8406 8421 8726 857 175 0.350

Potentially degradable fraction (a+b)

(cebo )3 20)3) (C) jo &5 b

Constant rate of degradation (c) (%/h)

(Ceebos diops) iz ygue (sl po b Sho (s ity o
Effective degradability with different passage rate (%/h)

0.028? 0.0262 0.020>  0.019®°  0.002 0.001

0.02 63.55P 65.23%  65.45%®  66.722 0.39 0.002
0.05 46.65° 48.452 49.232 50.052 0.41 0.002
0.08 40.30° 42.552 43.382 44,012 0.40 0.012

B g n Sdpa o0 sladdl b
Degradability parameters of crude protein

(2,) (8) 2575 1w L% 31.33°  31.01° 2845  27.60°  0.59 0.012
Rapidly degraded fraction (a) (%)
(3052) (B) 4328 5 iz 58.45 59.36 61.17 6024 213 0.231
Slowly degraded fraction (b) (%)
(B+0) 42525 6 gl i 8605 8781 9218 9157 205 0.063

Potentially degradable fraction (a+b)
(el )3 20y) (€) 4325 25 b
Constant rate of degradation (c) (%/h)

(Cobod 2o ) iz youe sl pu b Jho sy
Effective degradability with different passage rate (%/h)

0.0262 0.019° 0.016°  0.017°  0.002 0.002

0.02 58.23P 59.12° 62.66° 62.332 0.43 0.014
0.05 40.24° 41.46° 44332 45.60? 0.45 0.010
0.08 35.23° 36.32° 38.11° 38.332 0.44 0.002

2o Vo g9l Jlog =Y gl + o danS gyl b o Lg”-\)é bl ogee 1o yd Ve (gls Jloi =Y (PEG + bl gm0 186) sl 09,5 =) : Jols W\.o)-l claylos’
W22 05l + foaes dpuS'g e b 0 (551,58 Lol oge oy Fe (gl Jlai =¥ 5 opgl + s 3aSg)hem L o 55l 8 gl o3
(P<e/+0) 3l go Jloine ©glis (s S i uf By b o) o slaSibe
‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment
contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).
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S 94 (39581 dlawlgay SiS odlo iy el ¢

S sl s Sl dsdy e ils 340 13 aacke
LS gyphun b wgd (gd el e plw g g S L b o
oSS GlopuadlS )l So oyt Cgres el ol @ 4 g s
Alipour and Rouzbehan, ) cowl 603,85 Lacl i mg S 4y

(2007

1318 axl 53 (3037 (sladaiund 9
sy jd &S ol i £ oo 10 55 Wg sladsmiwl bzl
B 5l 5 T Slge pid Culld 05 0B glbil B 1y
ol dgmg bl laylowd pmr 6y Sxe ©gld puangulio
e (a8 g oyt LS W Jusly s ) (P<+/+0)
203 Yo Jlags 5 00 (5518 bl ogee Ao Ve lad 13 iy
may e (1S g o pedlie BB (g5l 5 dlge pie
Sl 09)5 9 04 d)si)_a 109_14 090 Lo yd ¥e )l.o.u » u:.:).:

A edalie

g bl JsSi lslh gl slasles (pingh o 5
3 alelo B aSg,y ool 48 a5ng aald 4 Cuns (b 5
JoSulS Lol L gsls slaylo cpioman cadly aold] (ygpuslisSSl
gl s T oolo puis Colsld g puadiplio (51 ol Llod |
4, a»g L (Bakshizadeh et al., 2013) w4 sali b > ze
Laoubigr b cuS 5 5o ol cubls b cosls o gage 4]
Ol 5oyl 3l g oad Lagy 3l Jee (S95,I05b coge wul
ofelS plos aeSd 3 1) 5 adg b cliame S cpdiajes
S oS4 o > (Makkar and Singh, 1993) aa>
2 a0l ali 8l 58 ads ke ol e ssl 8 slaig)
9 2w S gyd b (69l,8 Sy ouls i pob b
Sy yd 35350 (gla Pl aS 2l L Glalllas zuls b Lols 6y
UalS g (Lu and Foo, 1999) 5LS u )y yials caw STy
Slogel cobale JalS 35 5 aaSls ) pls (g s pdyarjos
Seidoign sl jol lae Jddas ol opl 45 K05 4eSes &zl
w5, (Jones et al., 2000) J_ib o S ) ()
Sty So lpied 5 gl (S dlge 9l
Sy L opsg s g aily s U ool JuSess lp oYL ks
(Makkar, 2004) &5’ o g, 35—yl (eSS

050 duoyd ¥o jlos 5 Vb s sals 09)S 3 (gpdods oo
s (5 50 g e 05 0mly i 0ad gpgl b bl
2 29 jlde cpy Sl gl aald 09,5 5 Hlade o 3YL (ol
9428 @y SLagis @l (g S nhd s bl
39 lulojl slaslass o (g)ld xe cglis gl 4o 5l
5 4 @ i slde (YL gl el 095 (P<4/40)
2 29 lde 5ol gyl onds ‘5)9]).53 bl g0 oy ¥o jlos
Grglyd ol oge dod Vo Jlai g sald 095 o ol 29
Ohu ) WAde Hlde p el g o YL b Gy el
o9 duo)d ¥ jlog o[oA g o[+ yoie £ ) She phaS
bl aali 0g, 5 g Jlido oy 3V lyld o 6)9])J byl
bolioguo o3 Vo sl /oY joms 25350 9 e cn ol
Lol o Lial381 b (6 pivd o8 clodominl b il bingy e
s Jslge gl 4 by je Slg5 oo pole (3485 53 0d (59l
5 ol oy Q«S.L_QS sl d&u )_,] P bel Sl
oA wat (gl 5 3 g oyl s 5 Waiyetig y ol )aimgs S
.(Dentinho et al., 2007) sl (Jase dlge 5 (g y
5 gt 5 ety S i 85 3> s ione
YVOA ol o )3 pb (g § Suid o3lo 3o sy jos
39 FYL aalid 09,5 4 Cund GluaglS g 965 )3 boly jae a0
ol LY 5l S wls (Rahmatimoghadam et al., 2016)
9 Jylme laclms S (390 YU pda o slhaxiul b
Olie Rl L asil St 3 Lol g Slajen 5 (59
= Sis ol 09l (s pdnd o (BLS A ) (S
sawl,d uals Ll (Sallamab et al., 2010) b o 38!
O Joo ladsns Jelge 2529 4 Wlg o0 als )3 (pheiod
slol U 55 Lapls (Frutos et al., 2004) a_sl s, » bl
4eSd 3 Lol @ 325 5l il b (po5e OVl
45 05 byl adlle 5y (Makkar, 2003) 1S o (5,5 sls
4o pedgilie JB (i 9 S5 oS s phia S ol
o (g )dey (o el adole (69138 131 53 6yl Hire g0
Khalilvand-) c. sl jsol; 8l e gl jials ol awSg)n
Uhgydm (= 9L« oo 4> (Behrouziar et al., 2010
Seid o3be (s i o I3 g Al e JoSlS sl
o> 4L (Bakshizadeh et al., 2013) wi sals 09,5 & o
ald & G Jsloma o (il el JoSul il L o7 05
029581 dla wlgdy s oole (g pids iz Coll &yl ol
oil-8l (Mahdavi et al., 2008) ccal ul58l JoSUS ol b
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(s odle )5 oo Voo 53 520 ko) 5 sy (sloaoeiolys (s5) o) + s Sy b 0 6918 bl ogeo cilisio g 51 =1 oo
Table 6- Effect of different levels of oak fruit processed with sodium hydroxide + urea on gas production parameters (ml in 200 mg

of dry matter)
Vedlegl (sl o s
gw ) SRl . 3 JL,;;;I
sl b Experimental treatments 5yl |
Parameters . &b ixe
1 2 3 4 oSl P-value
SEM
(=) J5 g5 Jomile, 69.33°  65.16 74240 7311 145 0.024
Gas production potential (ml)
(celol 2 de) S35 25 0.041 0.038 0.042 0.040 0.003 0.375
Gas production rate (ml/hour)
(seishe) 235 o658 sl 1.16° 1.20% 1.262 1.28 0.008 0.023
Short chain acids (mmol)
(v02) J 3lse pde b 74.25b 74,052 79.042  78.33 0.24 0.010
Digestibility of organic matter (%)
(S o3be p,59kT J53l50) o JB 555 8.230 9.16% 9.33%  1004*  0.07 0.010

Metabolizable energy (MJ/kg of dry matter)

2oy Yo ool jlos =Y oygl + i 1S g )hum b odd (659113 bob ogue duoyd Ve (ggls Jlow =Y (PEG + gl ageo 3318) salis 09,5 =z Jolis  odolojl (slalos’
5397 059+ madw S g ydem b ok (659115 Lol agae o yd Fo (g9l Lo =¥ g 05l + s deanSg,0um b 0 (60,8 bghs ogue

(P<e1+0) s3bio Yo sime ool (5T S i 1 By b cind) b slayeSibe

‘Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).

i odlo puad cuilB 5ol58l el «Sis g 0yl O ygods diw

g oo pmdgilio J B (g5, 5 I odlo pam o LB
.(Bagheripour et al., 2008)

FauSe (g g aal g 9 (S 9y liuie pda

Vdoia 3 (29,5 Ofign My 5 oy Olitde g @l
eyl B gaats + 138 (280 3BV ydlae o 4 S ol ol
OS99 00b A (s OlELde oAb 183 (g Clitde
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Table 7- Effect of different levels of oak fruit processed with sodium hydroxide + urea on urinary purine derivatives excretion and
microbial protein production

\Ls“zﬁ’-L")'T sl jlos

o] Experimental treatments®

oy sl glas ez
Parameters 1 9 3 4 S e

SEM P-value

(a2 Jyeishe) 80 0¥ 12950  1557@  1566°  16.76° 0.76 0.001
Allantoin excretion (mmol / day)
(G2 2 Jgeihe) Sl 2 2.09 2.16 2.21 2.44 0.16 0.121
Uric acid (mmol / day)
sy 2 p5) ol gt + 055 1440 2060 2242 2.372 0.14 0.011
Xanthine + hypoxanthine (g / day)
(9 > Jpaies) 023 83 g iz 16370 2024 26120 28.66° 153 0.002
Excreted purine derivatives (mmol / day)
(9 > dyaihes) 028 e sy lisie 1956 2524  27.95°  28.06° 1.47 0.001
Absorbed purine derivatives (mmol / day)
(i3 2 5) coasSem s 7457° 8046  96.19°  117.06° 5.19 0.013

Microbial protein (g / day)
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(P<e/e0) 33l o ylo ne glas ghyls S e p By > b i) yo sl 1, Silo

'Experimental treatments include: 1- control group (no oak fruit + PEG), 2- treatment containing 10% oak fruit processed with
sodium hydroxide + urea, 3- treatment containing 20% oak fruit processed with sodium hydroxide + urea and 4 - The treatment

contained 40% oak fruit processed with sodium hydroxide + urea.
Means within same row with different superscripts differ (P<0.05).
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