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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 oak fruit processed with sodium
hydroxide and urea in the diet. In the second study, the number of 3 fistulaized Zell sheep with a
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
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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 the 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.

Key words: Lamb fattening, Microbial protein, Degradability, Rumen parameters, Oak fruit
processing
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Table 1- Ingredients and chemical composition of the experimental diets (% DM)

u‘zi[ﬁ}j slaylos®
Experimental treatments

(Ingredients) »Ml 1 2 3
g 20.0 20.0 20.0 20.0
Alfalfa
pAIS ol 10.0 10.0 10.0 10.0
Wheat straw
5 4l 22.0 16.0 14.0 6.5
Barley grain
s 4l 25.0 22.0 15.0 4.5

Corn grain
0l (555153 booly ogue 0.0 10 20 40
Processed oak fruit
Lgus oS’ 9.5 10.0 10.0 13.0
Soybean meal
pAS gmw 8.0 6.5 55 2.0

Wheat bran
A5 s dllis 2.5 2.5 2.50 1.50
Sugar beet pulp
b el gt Sdxe JeSo 05 0.5 05 0.5
Mineral + Vitamin
premix

Syone Sod 0.5 0.5 0.5 0.5
Common Salt
2w il S 1 1 1 1
Sodium bicarbonate
S S 1 1 1 1
Calcium carbonat
Chemical composition
e g Cgw LB g5 2.52 2.61 2.65 2.70
ME (5557 s J15%)
(Mcal/kg)
(o 3) pB (g 14.03 14.10 14.08 14.06

Crude protein (%)

1- Small Ruminant Nutrition System (SRNS)



S odgd y Jabrel LI 37.20 38.25 38.25 38.40
(+25)

NDF (%)

(A 3) oS 0.77 0.82 0.85 0.88
Calcium (%)

Total (1o03) JS yiud 0.49 0.47 0.46 0.40
Phosphorus (%))

Lol ogse o 33 Vo (59l jlowi=V oo mats e Sgyen b o (659013 booly ogse o p3 Vo (sgls b=V (PEG+Loghy sgun 35) aals 09,5 : ol (ot slojl (cloylos®
5392 8)5H s daasS 5 )0e b 05 (5591,8 bogh ogee 33 Fr (g9l o= 5 0)5H s 4S9 L odd (69115
*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

£ WA ol itee JoS Sl 2 558 o sl 2,5 V- 9 D3 uatig lallinr 351y Ve A el ol a5y 8o Jol inabig JoSo 51 p,S5kS 0

S5l )5 F s )5V il 25N+ IS 25V gy £ Y e 25 I conl 25 Y i )5 Y s 25 B e p)5 Y+ il 25 A S
IMineral vitamin mix composition: 500,000 1U/kg of vitamin A; 100,000 IU/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.
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Table 2- Chemical and phenolic composition of raw oak fruit and processed by sodium hydroxide and urea
method (% dry matter)

I3 9 2lend LS o3l 3)90 bl o510 g5
Chemical and phenolic composition The type of oak fruit used
015 (55918 bl o0 pL bl ogee

Oak fruit processed Raw oak fruit
Suid oolo 92.23 91.63
Dry matter
Sleske 94.86 95.15
Organic matter
JSEQRW A 10.12 5.45

Crude protein




Lg)'ﬂ o)l.a.c 895 812
Ether extract

uSs 2.85 2.66
Ash

S okizgd > Jslosls LI 33.13 32.02
NDF

sl 0y g )3 ool LI 20.24 21.11
ADF

(TP) Sl sl olisl s sl b5 Lt oS 5 JS 7.12 8.01

Total extractable phenolic compounds based
on tannic acid

(TT) Sl sl s el BB sla il IS 4.13 4.85
Total extractable tannins according to tannic

acid

(CT) gyl b oS0 sloyils 0.88 0.86
Condensed extractable tannins

(HT) SJB s s 32 5d950 BB slapls 3.20 3.74

Hydrolyzable tannins according to gallic acid
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lp ol 3l i Yo jlade e G0l dsl (93,8 LI L 1ol (6 yglaen Sl 09550 (g oL

o135 g g opl3S gV (6 pSoslul (el i ()l o Kl s )3 B (slod 13 g (¢ S Wiges  lowis LI
S (638 03l0 b auwbxe (Chen and Gomes, 1992) 5065 ¢ cy> g, b g odlaiw] (¢ g8 5iSiun] g, 51 )1l
dilao S84 (595 52 )5 oz ) 00 M5 (9)Sue (Sgp b bl 55 Glayy €S58 S jleslin Tl S5l

Y taslse oyl 53 .(Chen and Gomes, 1992) s awlxe Y = «/AY X + (+/N0 W " EXP) (—+/Y0X) ()
P s S P Oypo 85 0l Ol (e e AT Gu S (jg) 3 p)S e ) 00D M5 09y ()G
039 W ™ (595 )3 Jgeishe) (oigpSen Lot b ylyol (x> (aygp it X 0355 0 83 )13l 35k ] idogS
03 P oS o il 4 (I Lt 2o L ol (83 sy Jseishee /00 Gapd 9 (p S0k o> ) ol (Sl
ol (S gl

Loty Juoigay s

5 15 L 5 (SAS, 2001) /) yivlyg SAS (sylol lséle 5 (Mixed) asseas] (sla Jsa s, j1 oolizul b lnosls
039 ol sna pas Jdoe (F dolae) Wb 35 (SeS it (g gy adgl ()9 9 <ol I plyieds les 31 (85
U5 Sles i 64055 390 o oYV Aloleo ] 0 45 b B ()Mol 3IUT e 51 eSS it 51 lyicds gy o
Az Ogel 3l ookl b 5 less (Sils dugliie il Galefl slas 51 i 5 (bl slowt o 31T tlaeols
.(Duncan, 1955) ui pbxl duo 3 0 s ] gdaw j3 Sl (glaiols

Yij = U+ Ti +ejj (5 doles
oSl gmoddi a4

O il JS ¢ Sligel (39505 50 a5 3y (L ¥ Jgda )0 (g)lgy sloo  (slaSd pasS (gladomiunl b s

9 YL (P<el-0) s dgng (tialol (gl jlass oy (65 size gl 4aSs ole T9395 9 g yiSh Cunar o))
9 odmlidie 00 (69l 8 bogly ogee dio)d Yo e g anld 09,5 1 b 4y (Sligel (5950 e ool



4 aaSb @lo 95939 9 oSl Comed cpyomb 9 (YL omizzed g2 Clle o Siml s 015 (59l 3
Cwild .)9>3 Sl 09; 9 AW 5)9])5 1091) 0ga0 M).) Y. )Lo.u 2 w))
aaSd wlo lig 9 g Sl Cumer (claaSd o5 cladominl b (g5) 0y5h mades LnS gy b 0ad (651 y3 bogly ogee Caliseo zslaus 51— Jou

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

el slo o
Experimental treatments
il 5kl (gllas Jlozs
Parameters ! 2 3 4 ke b
SEM P-Value

e mle PH
Ruminal fluid pH 6.54 6.45 6.29 6.34 0.15 0.849
(5 (o3 3 oS o) (Sigel 03395 14.66  13.75%  11.33° 12.24° 0.47 0.024
Ammonia nitrogen (mg/dL)
(i 53 Jse cso) S8 copz csbodusl JS 82.45° 83.22® 86.90° 78.60% 1.22 0.016
Volatile fatty acids (mmol/L)
(VEA S jlsoy) )l o slosen
Volatile fatty acids (% of total VFA)
ol Sl 54.33 55.24 56.99 57.11 1.02 0.463
Acetic acid
Signgy ol 16.64 17.23 18.04  18.33 0.65 0.519
Propionic acid
S g S 0.68 9.09 1.24 10.33 1.21 0.789
Butyric acid
Sl el 1.16 1.19 1.09 1.24 0.08 0.659
Valeric acid
S5 Mlgg 52! dgwol 0.65 0.47 0.55 0.60 0.13 0.325
Isovaleric acid
s ySh S Cunen 5.33P 5.52° 6.03? 5.862 0.11 0.024

(48t ol yid ue s )3 dlawix) +%)

Total population of bacteria

(Number per milliliter of rumen fluidx10°)

Wlgisign Curar 3.50P 4.242 4.622 4552 0.14 0.010

(4S5 @lo yud loo y2 53 laaix) - T)
Protozoa population

(Number per milliliter of rumen fluidx10)
lo9lg 0gs0 Juoyd Y. dsb )lA:I—\" ‘5)9I+MJ.M) .\:mfs).\:m Lo d)gi)é 19914. 0950 Juoyd Ve d9l> )14:3'—" ‘(PEG+199L3 o980 .\sls) Jals as)f—\ Jnlw L;J.;Laj dlm)lﬂi'*

392 05w S )0um L 0 (55118 boshy ogme 10> Fr (gl Jles=F g 0y ms 1S9y 0n b 0dd (545
*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.

(P<el-0) bl o o gine Sl sl S ne b Bop L cin) yo Sl
Means within same row with different superscripts differ (P<0.05).
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05 odalie ooyl slog (glaeSs slaasls 1 Ly cbapssd Lise b oS1ie b 18l )y b slasllas 5
5SS 5l sl (slolass & s (55 (s5l cslolas 3 y5aS (Sl (550 5 5Vl 4saS oo PH
Oglite guls Jole Wilgh o 0olitw] 3)50 pdaw y 0gMe B pas pU Cuonl . (GUimardes-Beelen et al., 2006)s,
Sien 9 (Jobow o)lpd sl yory «Shgs Jolone (3059 b Ng Sbml b oS0 B il oadplosl wldllas )
OB L (b jlg e (298 g n calw (Al Cage 68k el (ladisS (Sielgd e i 9 (2L ST
KOZIOSKI ) 395 (oo 4,055 13 (395 €25k 5 Slisel 0ig i cdaw Ltals ol 4als 0 S iy e
EY ool 0y 4 bogspo 6 lgy (sloalle 53 araSis gl Sl Mool CBE oy iy 3aios Sy 0 (et al., 2012
Sl Sy «Sigmgn bl clale Lol g a3 09)S 4 bagyje clale o jieS g bl ogee jao 3oy
655 )13 (il la o b co )l O Gl IS 5 Sigmgn 4 Sl i o« ol
Sbigel (59— clale g pH e Sldlbs 54 4> (Hoseinpour-Mohammadabadi and Chaji, 2019)
oS . (Harsini et al., 2013) cély, ials o job a0y 10 bl pdaw il b oy 35 MidwsS 4wess mlo
OB (pzmed g oSl (25 Laly B 3 SlheS g b U G b S 4 4SS )3 (nBg i s e
015 3)lg (Sligel (59,5 (a8l g 4aSTid 5 (Sligel (595 g Sals el SCanlgiigy clm 581 4,
U5 o ol Lol g aals jlew 3 (Sbigel 59y clale ialS (Waghorn et al., 1994) 545 o an33ls> 4
S Slge ol 33 JBGL LS 5 9 U 529 oy Sl e 58l ialejl )3 05l 5 mads dnSgaim b (25
Sg—bo (Sigel 59y cbale JEal o gy plin8 5 (el g oigy 4 Jail b el il
o opl &8y 4 oo ol iolosl 13 ond ool (sla g Sb baw g o155 a4 5> (Naumann et al., 2017)
O 4 3l Canlas el 55 2lyigign Cumex S b El (Sas S1isd )3 39290 (U (izmen 25— 0
e 9 (29y5we leld w3 5T L ae 5= g)b 5l Lacsl (Sharifi et al., 2019) wib o lgje5gy buwg o9,Sue
cde (Makkar et al., 1988) xgi 4w Sligel Jlude (5l 3l LzalS cuw w5193 oo 3 5loy9l o il culud
o 4 205 sl 58 b il @0 g on Vlaisl 1y bl 355 )3 40 38 o sl il
(Ghasemi et al., 2012) sl> L3, (¢ )51, 51 )3 bgl ogue ,d 39390 55 paw yials
Canor p B (SH)5L G 4 glg o0 15 a8 ]y b ySh Comen Gl Nl o0 o5 (L5 (p yiere ]

Aol o ial38l gl Cumes Walgsgig, bawgi b g iSL 8 5 ial S Jdddc s a e )5 40 S 345 o)Ll 95959 5
Sy il Cawe (b oSl lgicay boly ogue 4 09, padus e S'gy0um 13438] (LU and Jorgensen, 1987)

Came ialidl el o gl dlge (ool o 4 JoSUIS sl L 94581 .(Yanez Ruizet et al., 2010) ws Tgj459 5
(Abarghuei et al., 2010) ol oad aeSis  Sbigal )59, clalé g 195959

Slas ) gyl gme @glas aS ol i ¥ Joda 0 (g)lap slroy deS slap (ol con ) Sloo guas gols

YO 5 W A pobaw (gols aalojl (oloylogi 45 i ly dddllas <S5 )3 Cudlis Sgng sinlojl (sloyloss 1 ddlllae 30

950 0515 9 in g Gy EB)]) S (5d98y90 3 Sy ne Sl B e 5 Slodllef o 53 Lol ogre 4o
(Azizi et al., 2016) cuilss (4reis oylgy> canliis

Sl slro g 4eS glojyy wlidsn) Cluogad (59) 0)gHpate 3puss e b odd (65,38 bl ogse cilisen pglaw 51 -€ Jgua
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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

alesl (slolos®
Experimental treatments
il 5 kil slas Jlozs
Parameters ! 2 3 4 oSl SPesine
SEM P-Value
(P 755) )5 0a5 0y 1.75 1.80 187 1.89 0.24 0.368
Rumen-reticulum weight (kg)
(33) I — S o> 7.34 8.12 8.09 8.23 0.94 0.745
Rumen-reticulum volume (liter)
(o o) AueSh 0,23 Caoliis 1.78 1.80 1.96 1.87 0.12 0.486
Ruminal wall thickness (mm)
(o slso) 4 (gl glis)| 3.86 4.16 4.65 4.17 0.17 0.136
Height of rumen villi (mm)
(3o o) 4seS (slojp oye 2.29 2.36 2.60 2.07 0.11 0.469
Width of rumen villi (mm)
(a2po o sl 5 oluss) bajp w5155 89.14 93.13 9425  94.84 2.49 0.216

Density of villi (number per cm?)
19914 ogs0 Juoyd Yo dsb )Lg.'.}—\" “’)9"*'&*-““ ..\:...59).\.3m Lo d)gi)é ]o9lg 0980 Loy Ve Ls9l> )I..;t':'—“ ‘(PEG+]o9lg 0g9s0 Aglé) Jals 59;—\ ‘_J.QL.: L;uul.oj LSL“)L%."%

239 0y9h madeo deawS g e by 0 d)gi,é EIRYWWIY U710 " Yoy PRSP SR WIR WK PYXW S I o t;»i)é
*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.

PB gy g Sid adle (g iy 3o (gldasuiwl

&y Soise «Sitd oo (s pdid o glraxinl)d )3 a5 ol (LA B Joda 50 s ladoin]d b
b3l slylos o sy ine ©ogles (sl iliss jpie slacie s b She (plparjos g 4je8 £ ol s
i e 0ol 9 oYl Sl a5 00 (55l 8 bsh ogee 03 ¥+ Jla g anld 09,5 (P<:/-0) 35,
shls o3 (5918 bol ogo b 53 ¥ las g (3 5V (gl 28l 09,5 15 (s &5 b Loy 4 jo8 @y
> 015 (59l 3 bogly o9 03 ¥ ot cilisee (slacielw )3 oo Gl Gise 3 g Mie oy Pl
225 @ i el (1Ssn @b S ladiul B ) g e (p Pl gLl WS 0g)S g lade YL
UiSu e o YL s Al 09,5 (P<+/+0) 391 ol (sl yloss (po 6yl sime iglds (gl)l> ayjos F 5 el g
Jasi 5 30ls 09, o Cub &5 55 D9 ko (el Sl 0nd (6ygl8 bl oge ko )3 ¥ jlas 5 41325 gy
E5 0 Fhe s 40 G5 0 39 e o Sl 9 23V L e 4 03 (59l 8 bgly ogee Ao Y-
J.J.)y )'J&o L)")"LJ’*"L d‘)lb dald °9)§ 9 )‘J&o L)J)JYIJ dl)‘.) o.k_wd)si)ﬁ b9l) 0gx0 Jo ) Y. )Lo.u IR Y BT e C))
Jelgs (1l 4y bgsyo Bl gy b 34 5 00d (55l,8 Lol o (I3 L gy o (slaaoeis 13 ol
it (slom 3l 55 9 oy Sl s 5 iy n daclame S5 (36 G a8 sl Sl 31 )5 bl glayisins
.(Dentinho et al., 2007) wib JSixe dlge g gy 0058
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(109) P& By 5 St oole (6050328 (glaorianl b (59 yhmates S g,0m L 005 (6915 bsly ogre il oo 51 -0 Jguar

Table 5- Effect of different levels of oak fruit processed with sodium hydroxide+urea on ruminal degradability
parameters of dry matter and crude protein (%)

ilol slalas®
Experimental treatments
el 5ylskl (gllas N
Parameters ! 2 3 4 Oe P
SEM P-Value
Suid olo 5y o5 slaaomiul b
Degradability parameters of dry matter
(0) (B) 43255 @y i 33.022  31.66* 29.22° 28.24° 0.68 0.021
Rapidly degraded fraction (a) (%)
(10) (0) 550 w8 i 51.06 52.55 58.04  57.33 2.09 0.521
Slowly degraded fraction (b) (%)
(@+D) 4 sos LB il yisu 84.06 84.21 87.26  85.57 1.75 0.350
Potentially degradable fraction (a+b)
(el 3 2uoy3) (C) joss ¢ 0.0282  0.026  0.020° 0.019° 0.002 0.001
Constant rate of degradation (c) (%/h)
(caebiys 103) cilisen joue slacas p b e (s pdi o5
Effective degradability with different passage rate (%/h)
0.02 63.55°  65.23% 65.45® 66.72 0.39 0.002
0.05 46.65°  48.45*  49.23*  50.05% 0.41 0.002
0.08 40.30°  42.55%  43.38° 44.017 0.40 0.012
P on it o ladoil b
Degradability parameters of crude protein
(o)) (B) 43255 @y i 31.33%  31.01* 28.45° 27.60° 0.59 0.012
Rapidly degraded fraction (a) (%)
(103) (B) 300 &S i 58.45 59.36 61.17 60.24 2.13 0.231
Slowly degraded fraction (b) (%)
(@+D) 4505 LB il i 86.05 87.81 9218 9157 2.05 0.063
Potentially degradable fraction (a+b)
(el 53 2uoy3) (C) jo05 5 0.026° 0.019* 0.016° 0.017° 0.002 0.002
Constant rate of degradation (c) (%/h)
(caebiys 203) ilisen joue slacas po b 5o (s i o5
Effective degradability with different passage rate (%/h)
0.02 58.23° 59.12°  62.66° 62.33? 0.43 0.014
0.05 40.24° 4146  44.33*  45.607 0.45 0.010
0.08 35.23° 36.32® 38.11* 38.33? 0.44 0.002

Ll ogs0 33 Vo (55l )oY c0)3Hpoaates S sy0um b 005 (6315 Losly ogee dumys Ve g5l jlai=¥ (PEG+Lik sgp0 35) sl 05,51 1ol alojl (ololos®

2539 0y9H i deanS g 00 by 0 d)gi)é YWY ST 1| " ¥an gP RSP SR WKWK PYNW S I % 5)51)5
*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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o 3 pb S99 St 03l S50 (i 5 9 S S Jeeiliy e joBailS i & 0l (LS niiore
.(Rahmatimoghadam et al., 2016) 55 YU dali 05,5 4 Cous inoglS 5 515 3 boly j20 duo )3 YV/OA (ol
2 el o Slosen 5 cuBion 5 Jsloe sochame S 139 YU g8 slaaomisld (aali8l BV 51 (S s
Sallamab ) b oo (iljl o Sis oole 05l (gl 25 (2L GlodisS 1> g Gliee SRl b Adlk 4
Lol ol o luissas Jolse dens ) Llgi oo dald Jlogi 13 (6 jo5 (sladoeiw )5 20l Ll (et al., 2010
A0Sl )0 g p @y 4355 5l b pdig g b (oo e &Y lasl sbol b 56 e gl .(Frutos et al., 2004) wil Laygye
O 5 Ao S PSS rhia s Gl o8 b (01 addlee S5 )5 (Makkar, 2003) S oo 555 5>
DRl el (IRl (gl S Sgpdem mades Shayds oy | aBsle (65118 51 )5 (g )b dme g0 4y o Japlie B
Mz il 38l s JoSUIS il b hgya ol b adss s (Khalilvand-Behrouziar et al., 2010) cél
el oS5 Ll b o8 i eoly oL (Bakshizadeh et al., 2013) ai aald 05,5 4y Comd S odlo (6 a0
Ol 2938) dlawlgey Sid odle (s o5 Col 55wl oad Aol o 4 s ol iS5
S gy 13938 dlawlgdy S odlo (g iy o0 ol &5 ilisl (Mahdavi et al., 2008) cél  yilj8l JoSUS
b 55 (i dlge plo 5 Blimg S b il odd a5 slassl s ol st Ylaisl (o b 5o 55 paes
Enl 03,5 alamgr S 4y a8 (slopandlS g Soo (s pimnd Elgps el ol 5 41 g prdw 2 uSg)00
.(Alipour and Rouzbehan, 2007)

3 Mg 905l Sraodiul 8

Ao & Cibld g oUgS (gladw |5 a5 Juiliy 3 a5 (LA F (i 53 JB 55 sladorin )3 aulis
S8 2y Juuiliy i 3 (P<e/-0) e b agg atalef] slajloss o ()b sine glis pun dplio LB (5550 9 ]
2 dd &yl bl ogre 103 Ve o g 0ud (5)5l,5 Lok ogee 1o 3 Ve Jlas ) 4y e (a8 g (s
P lod ) G iy e a8 g (i e gilio BB (5531 5 T olge e Sl o olisS gl ik
A oanlive Jali 09,5 ¢ o (590,80 Lol ogee duoyd

(Kis odle )5 o Yoo )n yud o) 55 g5 (slaaseinl b g9, 0)5H mads A8 g)tem s 0l (5913 bosly oo cilises pobows 31 =T Jgia

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)

L;i'-:'.t")‘" slojlos®
Experimental treatments

N 5yl (gllas Jless!
' 1 2 4 L5 :

Parameters 3 e S ogins
SEM P-Value

(k) 6 55 ol 69.33 516" 7424° 7311° 145 0.024

Gas production potential (ml)

(el 2l o) 80dg &5 0.041 0.038 0.042  0.040 0.003 0.375

Gas production rate (ml/hour)

(Usoso) 305 o558 sl 1.16° 1.20% 1.262 1.282 0.008 0.023

Short chain acids (mmol)

(103) T slgo weats bl 7425°  74.05® 79.04* 78.33? 0.24 0.010

Digestibility of organic matter (%)
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(K o3lo p T ok J53150) pmdiplio 5 o555 823>  9.16® 933  10.04° 0.07 0.010

Metabolizable energy (MJ/kg of dry matter)
by ogao o pd Vo (g9l jlasi=Y c0yh paus duunsS gy by ol d)}i)é bl ogee o pd Vo (g9 Jlog-Y ‘(PEG+]o9b' 69s0 Asls) Sl 0g)5—) 2 Jols L;u.u].nj sl ylos®

25397 0 )gHmats 3 g)dum b oS (5518 boghs ogee 1u0y3 ¥o (gl slei=F g 0)ght it duuSg)hen b on3 (51,8
*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.

(P<e/0) aiil o yla gime gl (s S jnie pt gy b cid) ya (slay:Sile
Means within same row with different superscripts differ (P<0.05).

b gy ol o8 235 a0l las 4 S s g 2 55 g5 )b J5SlS ol b ool slojloss Gigly G
Cabld 5 punddplio (6531 palie Lld 5l JoSUS ol o5l slaylass pnizmed (bl aabal g LSl S el
P ke 4] 4 4545 L .(Bakshizadeh et al., 2013) wagy aalis jless b 5 e cglés lyls T oslo o
ol b 5l g 03 b3l Jos (S5 coge sl b g b a8 5o gl Sl ol cools
4 a5 > (Makkar and Singh, 1993) was o LialS e 4w 1) 55 Wlg dacljimg S (s e o0
L 5ygl8 SaS @ (ol iyl Gaios 3 4 b Gl S g e ol e 6y9l 8 sl ) S
a5 B aeSd mlo Sligel clale [ials 15 g aeSis (3 pld iy (s ploajov Lials ¢ (LU and Foo, 1999)
Slge (6y9l,8 s 4> .(Jones et al., 2000) wis b oo 4seSs ) (e y) Sidgg 0 lvan 31 Sloe > 4 yol o]
I WossBign 5 4 tls (5 b sl LS5 (sl 2Vl o S jork Sy lyisas (o g5 STy
(Makkar, 2004) s o z)B cpiigp—pb (uSloS

b 540 gl glacSlgs 4 256 sl bgy 65 ) Sl 3 pudglie BB (55l 5 man ol il
Uigye el s by b (Khazaal et al., 1994; Madibela et al., 2006) cwl s )55 siseo i
Suins S o (Safaei et al., 2014) ud obeS 00 oy el g b J5 g iolidl el oSS Ll L
ooy ol bl o 55 g5 polie (5 ld gtmn yobots (5L (ol (Sladgle Sligen @ JoKIS il s (13938
oS Jdsay Jglow o)lnd odn CllB st 2 ogMe (L Lo (] 13 9 99500 a5 Sigel 4 glsm o
(Salem et al., 2005) sl oo 5] b paw (il dons )5 9 b b 50l deusT dacl gy S b S YLl
505 556 Mg gm0 5 s 3 Sy b bl ogee (639l Jos 53 s 35 3l Lozl ¥ Ses (S
bl iol33l Jdsa w15 e bbb agae (g9l o 1 50y 55 adg e | opl » (Makkar, 2010) w5 b ol
alejl ;> (Theodoridou et al., 2011) il 59555 pogasds ino dgo 4 deSs (lapuslS)lg Seo  ww yiad
odlo puan cubld Jili8l el « Sis 50yl O g0 ds iy (sadlowny 55y JoSUS il b 110938 &7 A e0ld L
.(Bagheripour et al., 2008) 355 o pudgolio b (g5l 9 I o3lo puan coubls (i

(29550 (g5t Mg g (S yet e g8
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(3 eyl polie jd aS B JLES Y Jgde 5 9559 nFop Ml g uye Oliide axdd mlis
O Sildisine Sl 9,5 (g g 0db e (Gayg L 0l 1D (G g Sl (Bl gt S
o ¥ maw Uodd 6)91} bols ogre pdaws uwl)el Lol olis gls .(P<~/~a) s 1y d9>9 w“*’l“)i syl
Bl ol 38l aald 09,5 Ay Comd (50 sme jobods o)Ll )50 olds
95590 o Sl g )3l gy e @83 (59, 0)gHmates JomSg,dem L oA (5915 boghy gne Cilises shaus 1=V Jgoa

Table 7- Effect of different levels of oak fruit processed with sodium hydroxide + urea on urinary purine
derivatives excretion and microbial protein production

bl lolas®
Experimental treatments

3l sllas Jless
ascuwl B

1 2 3 4 onSle ol e
Parameters N
SEM P-Value
. PO \j]
U Jpmiste) o2 0858 12.95°  1557¢  1566°  16.76% 0.76 0.001
Allantoin excretion (mmol / day)
(395 5 Jsocdee) Sapgl an! 2.09 2.16 2.21 2.44 0.16 0.121
Uric acid (mmol / day)
oy 5 £5) ol 55 guart cyuisl 35 1.44° 2.06° 2.242 2.37° 0.14 0.011
Xanthine + hypoxanthine (g / day)
(Goy > Jgoshen) o0 x> 9y litie 16.37°  20.24°  26.12% 28.66° 1.53 0.002
Excreted purine derivatives (mmol / day)
Gy 5 Jseiskes) oad e sy yor litie 19.56° 25242  27.952 28.06° 1.47 0.001
Absorbed purine derivatives (mmol / day)
Gy 2 £55) o955 xS 7457° 80.46°  96.19°  117.062 5.19 0.013

Microbial protein (g / day)
sl sgse oy Yo (g5l JlosimY co5h s bS04 b 505 (6 y5115 gl ogee 103 Vo (5l slogi=Y (PEG+ bl sgs0 186) aalis 59,5 1 Jolis solojl sl ylog®

25392 05 o2 A g um L 005 (59138 bgly ogne 20,3 Fo (ol Jlasi=F g 05 a9 )0 L 05 (5918
*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.

(P<e/o0) atbly o Jlosine Sglis (Sl S e jf By b Cid) y (slaSike
Means within same row with different superscripts differ (P<0.05).
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ly 3P 858 s 53 Ut 4eSs Lo 519,800 iS5 5 00 ) (S Bpas 1381 (al., 2007
395 (oo 855V g5 Gl s A 13 9 09,500 g 5 G341l I3 515 )5 S
Caz 4 YL Wg £ 5 By Jemuily sl epgl 9 ST L 02 (655l Jas oyl (Taheri et al., 2018)
BaE5S 5D 00 (69l Jos b agre 43 yiiin 55 g Jawsly (Yarahmadi et al., 2017) 54 oyl pawo ialS
238 Mg do ) g oad (15l 0ygl g e MeS gy0m b (gl Jas 53 &8 8L (3l 4 bogsye sl (o ol
395 PS8k b 9)See a3l gl B Conlio g (S1ss oolo & ool So g i (gl Canilos )
CublB (lie (S 55 wde jials el bl pdaw il58l (Salem et al., 2005) cuwl o 4uils s ypunslS)lg Sso
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(Focant et al., 2019) si (g, logls )d lpal 59,00 28>
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