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Table 1 - Composition of diets fed to lambs

(Siss 03l o yd) (515953150 i lojl (gloo gy
Ingredient(%DM) Experimental diets
Ky W) bl S o,lac
Control Oak leaf extract
g
Alfalfa hay 30 30
>
Barley 27 21
Soybean meal
1" el
Canola seed 6 6
e 30.5 30.5
Bran
el LS
Calcium carbonate 07 0.7
e dlge g aling SliaS 05 05
Vitamin and mineral plus
S 0.3 0.3
salt
LS"\*" .3194
Nutrient composition
e gilio BB (g5l
ME(Mcal/kg) 25 25
s ools
Dry matter(%) % %
S5
Ash (%) 8 8
S ol pd 5> bl b
Neutral detergent fiber (%) 383 38.3
[
P omnn 15.2 15.2
Crude protein(%o)
Syt Slyamgy S
NFC(%) 355 355
S 2 2
Fat(%) ° °
(Sz3 ool wop)  JS Sgib oS 5 0.41 21
Total phenolic compounds ' '
S ol 0.2 2

Total tannin




A Sl ) ojles 3 sl (41l (0l pole Sleindsy 4 i FA

die y5L5 3g3g pis .(\"\‘) 3l (S 0y Candg g pld Laylyds
cewlio Hlade cde 4y Yieisl cadllae opl 55 oy 3,Slas
2 0,Lal M3 o jbolen g asbien pinlesl 3 U (B pn
sy Loy o bol Sy ojlac Lie b sniaslsl b luis
03lo LBy ims g 4eSid 3, Sloe o il (il e U (V)
Cupndg 9 4raSd (2 pudiplie ) 50 Ol ynsd 465 p0 Suis

Dgd qwyp Pb 5 Lf’lm‘w]

9 asles g Sly9a U pas
ul)—“’ y o 0 bl Spojlas jleslausl gl ol s
03y ORI Sl alad 09 Aliyy (Bpan Sy Sl
O |yl e ©gld 09) 93y SThgd has o pd g &l
9 Shyed By me yy o 4 B 9938 Dy50 3 (P>+/+0) sl
Slygs 3 g clale 5 g55 4l Jolos 4 lacsglas ol (VY

g slooy 3,Skes 0y & bgly Sy o)las (0958l 5L — ¥ Jgd
Table 2- Effect of addition of oak leaf extract to diet on performance of finishing lambs

i ol (g0 >

3,90 Experlmentalfilets SEM P-value
Item b boly S 05las

Control Oak leaf extract
(p555) &gl s 25 26 0.874  0.656
IBW! (kg)
(p555) 2o 039 47.825 48.125 128 0.927
FBW2 (kg)
(pS945) ilis) 039l (o 0.253 0.245 0.007  0.693
ADG? (kg)
(PS5 03929l 22.825 22.125 0.691  0.693
Gain (kg)
“lig) Shss Spae 1.501 1.537 0.02  0.489
DMI* (kg/d)
Shsd s wapd 5.31 5.77 0.066  0.488

Feed conversion ratio

YInitial body weight
2Final body weight
3Average daily gain
“Dry matter intake
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Table 3- Effect of addition of oak leaf extract to diet on slaughter traits of finishing lambs!

5,90 Experimental diets SEM p_value
Item b byl Sy 0 ylas
Control Oak leaf extract

Y g v a .

(p,555) ‘5’“_5 9 44.977 46.785 1.278 0.84
Slaughter weight(kg)?
» 0.053 0.052 0.004 0.772
Head
il 0.013 0.014 0.0005  0.427
Bake feet
sl 0.013 0.013 0.0005 0.988
Front feet
g 0.11 0.123 0 .004 0.162
Skin
'\“'_; 0.019 0.016 0.0004 0.095
Liver
us 0.005 0.005 0.0002 0.532
Kidney
o 0.01 0.011 0.0005 0 .642
Lung
R o 0.102 0.106 0.0007 0.741
Full stomach

5 o
S oaee 0.033 0.026 0.002 0.154
Empty stomach

oSd 0.017 0.013 0.0009 0.07
Rumen
‘S)ls.d 0.003 0.003 0.0001 0.902
Reticulum
Yl 0.003 0.0026 0.0001 0 .558
Omasam
Ol 0.004 0.0035 0.0002 0 .508
Abomasam
Gz 0.003? 0.001° 0.0002 0.016
Omental fat
SR 0.01 0.007 0.004  0.433
Mesenteric fat
#0290 0.067 0.077 0.002 0.113
Full intestine
& o) 0.020 0.0232 0.0003 0.011

Empty intestine

(P < 10) sslse ly gime GBS gl S il Ggys b cid) 1o (slaySile)
SRS )39 51 s 035 Gl
IMeans within same row with different superscripts differ (P<0.05).
2As a ratio of Slaughter weight
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Table 4- Effect of addition of oak leaf extract to diet on carcass components of finishing lambs1

i bojl (5l
YA . e . .
Ay i Experimental diets SEM p_value
Carcass measurements? by bl S0 las
Control Oak leaf extract

(pS9ks) .5 43¥ 25.26 26.479 0.942 0.541
Hot weight (kg)
(pSPhS) 2 5Y 24.767 26.143 0.771 0.406
Cold carcass (kg)
TSy odas sla by
Wholesale cuts?
4 0.173 0.147° 0.003 0.016
Tail fat
lcuwd

0.17 0.155 0.015 0.183
Shoulders
05 0.055 0.051 0.002 0.416
Neck
»S 0.129 0.108 4.044 0.075
Back
Lol 0.277 0.267 0.007 0.519
Legs
9 03 olSagls 0.191 0.17 0.01 0.346
Flap
(ecske) b 5 oy olod 4.412 5.137 0.267 0.223

Back fat thickness(mm)

(Pt 0) wilym Jlosine WS (s S priayes By b od) o slaSibe’

453 b dpe alY 5l s oad oo T

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

2As a ratio of cold carcass weight with tail fat
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5 598 S| il cuols Sslog)l gl dils 5 JouSg)0n
A5 e Calisee PH Ll 3 sl ela JISG00ly (gjlo 5
il el as olaibel o asill (oo gl o Lials
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Table 5- Effect of addition of oak leaf extract to diet on blood biochemical profile and antioxidant status in lambs?

i lojl (sloe p
£ u.g,;tm : Experimental diets _ SEM p_value
Metabolites aals bols Sy 0,las
Control Oak leaf extract
(5 o 2 p 5 ) Jydd 66.00 71.83 3317 0.051
Cholesterol
ydlys gial Sl 85.83 93.33 2.702 0.256
AST2 (U/L)
Syl gial Y] 2517 2417 1.687 0.773
ALT? (U/L)
(2 (o3 2 )5 e) 3595 80.67 78.83 2208 0754
Glucose (mg/dl)
(2 (o3 2 5 () YS9 31.00 31.00 1506 1.000
Tri glyceride
(2 (o3 2 235 he) 039 44.00 4333 0707  0.669
URA(mg/dl)*
I 0892 )1 (o3 2 25 6.583 6.766 0.069 0.217
TPS (g/dl)
(3 2 Joe ey (oS ienl 0.621 0.685 0043 0478
BHBA® (mmol/l)
(2 2 Jge (o) 2l e o el 0.16 0.08 0032 0236
NEFAT (mmol/l)
S5 chemsll cd o 0.40 0.43 0.011 0.467
T-AOC8 ( mmol/ml)
Wl s oglle b
1.9912 1.106 0.05 0.0001

MDA? (nmol/ml)

(Pt 10) aadlgo yl e SWS (gl S ptda s B> b 3y o (slaeSilis!
!Means within same row with different superscripts differ (P<0.05).

2Aspartate Aminotransferase
3Alanine Aminotransferase
“Blood urea nitrogen

5Total protein

6Beta hydroxybutyrate
"Nonesterife fatty acid
8Total antioxidant capacity
‘Malondialdihyde

i il ) ey eSS (Sligel 39y ) s )bine
yn b e 153,55 ol bogly 5 g b ool oylac
b )3 Sglite gl Jole Ll oo e2lituls jge peaws 2 ogMle
«Shss Jole g b g dbrl b o8]yt (5 adly endplos]
Sisdshre s g LoySh glajly 5 (Jobow o)le slajeddy
95 (59 Fiw pEalS crge 651 olS ladiss
Sl 4Sd 3 Slygd B9 n e (R L (B)b 5l 29 e
4aSd ) (59,55 €2 S g Shigel 0y o pialS

23,5 0

$lasasil Lo daddl $
eSS (Slogel (95t ke 0y 4y bogl Sy 05l 1338
cos ]y aeS PH (g (P < +/+0) ol (2S5l gime y5boas
S Ll (V) 5 ey oilejl Gy (P>+/+0) sl 13,80
@ls 0 SLisel oigys Shals s PHORI cnge o
wShie 6 b 45 (10) ylSan 5 cluglogS alllas 5> el
) ol slagy (slnaSis (slaadls 3 1y sy slo posd Liia L
2 y2aS (SUisal (59, 5 5YL PH b sdalitio 60,87 )
D5 JoSlS sl ogl slajlos & Cond 9 g5l gloles
slacslss (1) phlSen 5 (2980 5 (YY) hKon 5 (Sudgjss



WAA Sl ) oslods ) aler oyl ool pole slocdinghy s pis O

"aS PH 5 (Sigal (5595 p oy oy )3 bl Sy oylas (3938 x5k =1 Jga
Table 6- Effect of addition of oak leaf extract to diet on rumen NH3-N and pH of finishing lambs?®

u.».&glo}i o s
s Experimental diets
% SEM  P-value

Item i bgh S ojlas

Control Oak leaf extract
pH 6.99 6.71 0.145 0.375
(2 0 52 S ko) (Slosel 30
NH3-N2 (mg/dL) 18.735° 15.988° 0.443  0.004

(P <e0) aaily oo o sime SHST (hls Sniane By b s o slapSibe
Means within same row with different superscripts differ (P<0.05).

2 Ammonia

" $ilan o s 2z oS g oy ) bk Sy ojlae 29380 3l =Y Jgsa
Table 7- Effects of addition of oak leaf extract to diet on composition of the omental fat of finishing lambs!

Al
2590

bl (glo y
Experimental diets

Item? 2ol
Control

SEM P-value

Ebdl oy el ggemme
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Introduction Most dietary recommendations have advocated for limitation of saturated fatty acids (SFAS)
in food for the optimal management of cardiovascular diseases and cancer. Many evidences exist on the effects
of saturated FA consumption on vascular function, insulin resistance, diabetes, stroke and cancer. Therefore,
improvement of saturated fatty acids to polyunsaturated fatty acids (PUFAS) during meat production is required.
Nutritionists have focused on the change of type of FA by feeding ruminants with the plant oils, which are rich
in PUFAs. Plant oils in the form of whole seeds might have less adverse effects on rumen fermentation than in
the form of free oils. Among all oil seeds, canola has a unique FA profile. The PUFAs are excellent targets for
free radical attacks beginning peroxidation. The direct antioxidant activity of a dietary compound would assume
its absorption along the gastrointestinal tract and its deposition in the tissues. Several natural compounds have
been demonstrated to have clear antioxidant effects in vitro experiments and animal tissues. Among these,
natural polyphenol compounds have largely been studied for their strong antioxidant capacities. Because of these
antioxidant properties they inhibit lipid peroxidation and peroxygenases. Monomeric phenolic can be absorbed
through the intestine and found in plasma. Tannins (hydrolysable and condensed tannin) are water soluble
polyphenolic polymers that are found in a wide range of plant species commonly consumed by ruminants. Oak
leaves are widely used as source of fodder for goats and sheep. Oak leaves have been reported to contain high
levels of tannins in both hydrolysable and condensed forms. The objectives of the present study were to
determine the influence of addition of oak leaf extract to a diet containing canola seed on performance, blood
parameters, antioxidant status and fatty acid composition of omental fat.

Materials and Methods Twelve lambs were randomly divided into two groups and kept individually for 105
days. Lambs were fed diet either with or without oak leaf extract. Diet contained 70% concentrate and 30%
alfalfa hay. Ruminal fluid was at collected 4h after feeding in the final week of the experiment. Lambs were
slaughtered after 105 days of finishing period. Following chilling the carcass, carcass components were
determined and a sample of omental fat was taken from the pelvic area for fatty acid analysis. The fatty acids
were determined using a direct method for fatty acid methyl ester synthesis using a gas chromatograph. The
plasma overall antioxidant status, malondialdehyde concentration and other blood parameters were measured.
Data were analyzed as a completely randomized design using the General Linear Model procedure of SAS.

Result and Discussion The results of this study showed that addition of oak leaf extract had no significant
effects on animal performance, dry matter intake, blood biochemical profile and ruminal parameters. Fat tail and
omental fat as a proportion of cold carcass weight were decreased while empty intestine weight increased when
oak leaf extract was fed. Addition of oak leaf extract significantly (P< 0.05) decreased plasma malondialdehyde
although total antioxidant capacity was unaffected by diet. Supplementations of oak leaf extract increased mono
and polyunsaturated fatty acids and decreased saturated fatty acids of omental fat. Oak leaf extract might inhibit
lipid peroxidation and increase antioxidant enzymes activities and decrease malondialdehyde in plasma. Diets
enriched with natural antioxidants protect cells and tissues from lipoperoxidative damage. Oak leaf extract may
have modulated biohydrogenation of rumen fermentation hence fatty acid profile of omental fat. The plant
extract containing polyphenols influence rumen biohydrogeation by altering rumen microorganisms. Changes in
ruminal microbial community, indeed direct interaction of tannins with the enzymes responsible for
biohydrogenation, affects the last step of the biohydrogenation process and changes the intermediate products
resulting in increasing the production of C18: t11 and CLA in rumen and finally increasing PUFA in tissues.
Reduction of lipid levels in carcass of lambs received the extract might be due to the anti-lipogenic effect of
tannic acid in oak leaf extract.

Conclusion Addition of oak leaf extract to the diet containing canola seed decreased fat tail and abdominal
fat in carcass and improved antioxidant status of animals. The results confirm the influence of the tannins on
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lambs’ carcass composition. Further research is needed to examine the effect of different doses of oak leaf
extract on rumen microbial population particularly those involved in biohydrogenation process of fatty acids in
the rumen.

Keywords: Carcass fatty acid profile, Finishing lamb, Oak leaf extract, Tannins.



