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Background and objectives: In recent years, due to human concerns about the
emergence of antibiotic-resistant bacteria strain, especial attention has been paid to
plant essential oil and extracts as replacer for growth promoter antibiotics. The
results of in vitro studies have shown that essential oils and their constituents have
the potential to alter ruminal fermentation and improve energy utilization in
ruminants. One of the plants that has been recently considered is cinnamon with the
scientific name of Cinnamomum verum. Therefore, this experiment was performed
to investigate the effect of cinnamon essential oil on performance, nutrient
digestibility and rumen fermentation in feedlot lambs.

Material and methods: This experiment was carried out in a repeated
measurement design (three one-month periods) with four treatments in a completely
randomized design with using 20 Kurdish male lambs (n=5, average weight of
26.15 + 4.06 kg) in the research farm of the faculty of Agriculture at University of
Kurdistan. Treatments were: 1) Basal diet without cinnamon essential oil (control),
2) Basal diet plus 0.5 ml of cinnamon essential oil per head per day, 3) Basal diet
plus 1 ml of cinnamon essential oil per head per day and 4) Basal diet plus 2 ml of
cinnamon essential oil. Lambs were fed 2x /d at 0730 and 1800 with the daily
essential oil dose provided at the 0730 feeding. Lambs BW was recorded before the
morning feeding on d 0 and again on d 24 of every period using a digital scale. To
determine the amount of dry matter intake, the amount of supplied feed and its
residue was measured daily for each animal during the last week of every period.
Nutrients digestibility was measured by acid-insoluble ash as internal marker. On
the 24™ day of each period, 4h after morning feeding rumen liquid samples were
taken from lambs to measure NH3-N, pH and volatile fatty acids concentration.

Background and objectives: Quantitative and qualitative knowledge of
unknown alternative sources of feed in animal nutrition as well as their
consumption methods in the diet can be of great importance. Due to the
climatic conditions and the altitude above the sea level, the northern areas of
the Zagros mountain range, from Talash forests to Gorgan forests, which are
home to several species of oak trees; The use of oak tree fruit due to its
nutritious compounds and relying on the appropriate processing method to
reduce anti-nutritional compounds and increase its digestibility, has the
potential to be investigated in the discussion of feeding livestock. Therefore,
the aim of this study was to investigate the effect of different levels of oak
fruit processed with sodium hydroxide and urea on performance, apparent
digestibility of nutrients, quantitative and qualitative traits of the carcass and
some blood parameters of Zell fattening male lambs.




Materials and methods: To perform this study, 20 fattening Zell and
Atabai mixed lambs with a mean age of 5.5+0.38 months and an initial
weight of 27+0.4 kg were used in a completely random design for 90 days.
The experimental treatments included the control group (fed with a diet
without oak fruit and polyethylene glycol) and treatments containing levels
of 10, 20 and 40% in the dry matter of oak fruit processed with sodium
hydroxide and urea. The feed consumed by the lambs was in the form total
mixed ration at the level of appetite on two occasions (at 8:00 and 17:00).
The oak fruit (Quercus castaneifolia) used in this research was collected in
the late summer and early autumn from oak trees of the Bolandmazo
species, Mazandaran province, Sari city. Experimental animals were
weighed every 14 days with 12 hours of feed deprivation. Apparent
digestibility of feed nutrients was determined by acid insoluble ash method
on days 85-90 of the experiment. To measure the quantitative and
qualitative traits of the carcass at the end of the 90th day of the experiment
and after 24 hours of the last feed weighing, 3 lambs were selected from
each treatment and Killed after 12 hours of feed deprivation. To determine
blood parameters at the end of the experiment, 3 to 4 hours after feeding,
blood was taken from the jugular vein of the lambs using vacuum tubes
containing anticoagulant.

Results: The results of the growth performance showed that the treatment
of 40% of processed oak fruit significantly had the highest amount of dry
matter intke (1.77 kg), daily weight gain (244.3 g), final weight (49.10 kg)
and also the lowest feed conversion ratio (7.25) (P<0.05). The results of
apparent digestibility of nutrients showed that there was a significant
difference between experimental treatments in terms of apparent
digestibility of crude protein and NDF (P<0.05). The highest apparent
digestibility of crude protein (77.89 %) and NDF (66.27 %) was observed
in the treatment of 20% and 40% of processed oak fruit, respectively. The
results of some blood parameters showed that there was a significant
difference in the concentration of blood glucose and urea nitrogen between
the experimental treatments (P<0.05). The highest concentration of blood
serum glucose (73.24 mg/dl) was observed in the treatment of 40%
processed oak fruit. In blood urea nitrogen concentration, the control group
had the highest concentration (37.33 mg/dl) and the 40% processed oak
fruit treatment (31.04 mg/dl) had the lowest concentration. In quantitative
and qualitative characteristics of the carcass, the highest slaughter weight
(49.10 kq), hot carcass weight (24.66 kg), cold carcass weight (24.10 kg),
Leg (34.24) and Shoulder percentage (20.66) were found in the treatment of
40% processed oak fruit and the highest carcass yield (49.66 %) was found
in the treatment of 20% processed oak fruit (P<0.05).

Conclusion: The general results of the present study showed that the
fattening end weight, daily weight gain, dry matter intake, lowest feed
conversion ratio, as well as valuable parts of the carcass in fattening lambs
were improved by consuming 40% processed oak fruit treatment. Apparent
digestibility of raw protein and NDF was improved by using 20% and 40%
levels of processed oak fruit, respectively.
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Table 1- Ingredients and chemical composition of the experimental diets (% DM)
(i osbe 5 Ao ys) bk o s Cilises C)Ja.ﬁ
Different levels of oak fruit (% dry matter)

(Lh o spe 136) dals (Ingredients) (>l
ZO ;0 10 (0% oak fruit)
Control

20.0 20.0 20.0 20.0 (Alfalfa) e 5

10.0 10.0 10.0 10.0 (Wheat straw) .S «ls

35 9.5 125 155 (Barley grain) o, «ls

9.0 21.0 27.0 33.0 (Corn grain) ;> «ls

40 20 10 0.0 (Oak fruit processed) sui ;51,5 bk o s

2.5 45 55 6.5 (Wheat bran) ex8 . 5.

10.0 10.0 10.0 10.0 (Soybean meal) L .. dlns

4.0 4.0 4.0 4.0 (Sugar beet molasses) .3 s i

0.5 0.5 0.5 0.5 (Mineral + Vitamin premix) ' ol s+ sdxs foSa

0.5 0.5 0.5 05 (Salt) <

(Chemical composition) L. .S 5

2.60 2.60 2.61 2.58 (ME (Mcal/kg)) (¢ S skS/(s JSIK0) Sl 5 oot e BB 5551
14.00 14.03 14.07 14.10 (Crude protein (%)) (4w,3) pbt (85
38.12 37.95 38.89 39.20 (NDF (%)) (1s,3) Lt oy 5 53 I glomals LI
0.41 0.42 0.42 0.41 (Calcium (%)) (1s,3) peds

0.27 0.26 0.27 0.25 (Phosphorus (%)) (4o 3) i

eSS o B lns o5V 5D el s Ml dols Veeee A by Ml Al Oveee Joli by Joo 5l S5kS

u\LJLSf)j \/» S f)gr e ¢)§ (A \IB:T(A;Y’ ;j.f\...a r;\' aﬂ.\ﬁd f;;. ‘ﬁﬂ 6;\'. S}L\Mé V;Q' ‘m.lspf:\/h JAL.; J.bu J.a)/w
A1 BT 0 S F o SV b o SN/
Mineral 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.
(St osle do33) 03l 5 pador AeeSsked Jiss b 13 5 ot bloge I 5 aloond DS 5 =Y s

Table 2- Chemical and phenolic composition of raw oak fruit and processed by sodium hydroxide and
urea method (% dry matter)

oslzialsy 50 bsh o 50 tf

The type of oak fruit used S5 s slers SLS S
b o5l B sk e s el Lo Chemical composition and phenolic
Oak fruit processed Raw oak fruit
92.23 91.63 (Dry matter) i esle
94.66 95.75 (Organic matter) Ji ..l
10.12 5.45 (Crude protein) e+ 55
9.95 8.12 (Ether extract) ¢ il s Lac
2.48 2.66 (Ash) z.s1=
33.13 32.02 (NDF) st sy 33 53 Jslomals G
20.24 2111 (ADF) (il oy 55 53 Jshomal SUI
44.32 51.75 (NFC) »UlLe cbclin s S
7.12 8.01 (TP) K4l el o ) el L6 s s 5 s
4.13 4.85 (TT) Sb el o 2 el LB (sla 3G IS
0.88 0.86 CT) gzl L (8120 slacils
3.20 3.74 HT) SIS sl o dssen L5 a6
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Table 3- The effect of experimental treatments on growth performance of fattening lambs
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Table 4- Effects of experimental treatments on the apparent digestibility of nutrients in experimental diets (%)
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Table 5- Effect of experimental treatments on some blood parameters and liver enzymes of fattening lambs

(St 3le 53 Ao 3) bosh o gn iliiins - ga”

o
Jlez| < Different levels of oak fruit (% dry matter) i
3 1kl — - [EYESp
ngbd‘,u (bjlgax.».).sb).);ml.ﬂ
- Sle \E e . . Parameters
P-Value o 40 20 10 (0% oak fruit)
SEM Control
0.012 204 7324° 6947° 6333® 55.20° (A 2 05 k) 5508
Glucose (mg/dL)
0.594 4.44 56.60 63.20  60.33 55.70 (A 02 05 ) U s
Total cholesterol (mg/dL)
0.175 193 2433 2511 2120 20.66 (Ao 02 £ 5 ) oS 57
Triglycerides (mg/dL)
0.025 098  31.04° 3166° 34.24° 37.33 (s 02 05 ) 02 sloosl 035 7
BUN (mg/dL)

0650 1635 2773 2802 2645 288.1 (il 52 1) (ALP) 56lis o1

Alanine phosphatase (units per liter)
Gad 53 a1g) (ALT) el 5 el o3VT
0.758 4.24 1933 2323  20.04 22.16 Alanine aminotransferase (units per
liter)

(53 a15) (AST) 51l 5 el ULl

0.328 5.16 1602 1575  166.1 170.3

Aspartate aminotransferase (units per
liter)

(P<e/00) dsl o slo pme oslis Sl S i b Gy - b Cisy a sla Sl
Means within same row with different superscripts differ (P<0.05)

e./\_«::(_s‘)jij_éjﬁj_l{oﬁu‘)}r' )LA.:SW
a:jlﬁﬁﬁvﬁéb\s.l.al_&cjjjjw% hyls
s s Aoy ¥ sl a8 sl Ol cl:q By ady
uyﬂ@wbwwowé‘)jiﬁlﬁ}b
Mé)\)ﬂéb@juy&))\bg)wuﬁww
Sles gz &S L5 S Ol (Y00 Y) O, 5 Jafari
sy o sgby Jald ol sl CB S S
slasles HU cou 5 2l 5ol o ol

)Y

S Sme s 4N S 5 aS Sl ol

s 05 QiSO s aS sl OLES £ Jsd s
PP EVSTRTER) Y5 ISP D U PRT s
el SLasleg e (61 e S s
3RS 5 it (P<e/00) Gl sy s
3y 43N O350 S aSY O35 GRS O35 cp S omb
Aoy Tl 0 G S A S e 5 Ol Lo

A edallin Muojjj_ja&idjjijj‘la}l{ 0 420



010 9 (55959 Sooxe [ g 0] g s SmS'g i b 85 (559158 Dok ogne 4385 1

Sl ead (ool 8 bylose o fr s
Slir 2@ s s Pae S el ke o i
oLl BB 55 asY 555l b oladad 035 (21580 s
oo Lo 5 PU e SRalS roeen s
el Yazt oyl s LS55 den (55l
5 aeSd 3 (3 S s Sl QLIS 1
o=l S s pd e sdRe sl ge el LB L1 5
S d_.i,_l,aﬂ Clre s adN Slas 34 o Ll
(Y++Y Makkar «Y+Y+ Mustafa , Hidayet) 5,
o 03 bl g Aoy Yo Do 8l Gt S o
05,5 4 S 08 a2V 055 SRl o L,

YOV Y O, Ka 5 Froutan) o aals

Sl L 15 bk g sl
S el s .b)_l.\ 040 )2 ‘-;L\é‘ Q‘)M})Js
J._aswk}:i_ij\)oimj\ Ao ;3 00 1 s
oo ezman y (Yoor OS5 Saffarzadeh)
OLLSan 5 Rababah) o o (6531 el L3 axalis
\) 4._.::\! &:JLE_& Jré_.v JL«:)—‘ Jf‘y} )\ &.éi‘(\’../\
Fo ol 3 o (55,00 e 3l 6 015
QL;J&_:A}JQQDL::JJ\J LLJ)\ .]ajl; 0 400 Loy
deo 3 ¥ B Olg e el Ol bl o 5ee 48 5l
el U S s 050 Lae o
3 S eslal u‘yduu_f;w Loy Ly s Slas
e Lol a4 g L (Y014 01 Sa 5 Mekki)

J—aﬂb- ;_..4>u~" ")JASQJ{Q)')‘}‘;EJ.AA S osle

Solsp sbep a2Y iS5 WS Sliv 5 bl slales =% Jsis
Table 6- Effect of experimental treatments on quantitative and qualitative traits of fattening lamb carcasses
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