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Table 1. Ingredients and chemical composition of the experimental diets used for ewe (% of diet DM)
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Table 3. Effect of different level of replacing of flax meal with cottonseed meal on pH and fibrolytic enzyme activity

(nmol min) rumen fluid of ewe

(3] o oS o

P-Value SEM v s o " ol )y
-¥\0 -NYY £IVE #/a% #Iva FIAD pH
<efee¥ -los e V#/0sP Y V- /vye (mg/dl ) Sigel &}l
(4> 2 53 0133031 3S5IS g0 ) Yok it (uS5:S lld
>efey #lo a¥/a® y..© .2 g Sk S50
>ofeeey Y VAR vood a5/ av/a° Jolo 255
>ofeey vio Qf/ve Ve VP e @l 4 analy
Yas/A yaa/y ¥ Y/A FYUA w25l S culled
(45 5 ;3 0033031 3515 g 5) Y5k bt S 9,50 clled
>ofe0y FIvY £YIN £¥/aP vo/yd A-NNE Sk S50
>/ 5 . /0° FaPe fa/¥° e Iv? ok @)
>ofeny YIv FVP a\P oa/yd £\ oy 4ty
0 V54D VAY \RAVA P JS el

Aidg .\.@.»9? dl)-i YW u»)])f 03gd5e 43 odud Lg).:fo)'l.\.il
o o ol s olewdon sladwl g il Lol mls

(P4 0) dbb g o pize OS] odiad )lis 3y b 53 dliiio e By > :A-C
O (stbodon (sadoil 3

28 Ab obi)l 3590 (So> domiwl ) gy Lhegh (wl

0% gl don Lo ,d .l odds odby L ¥ Jglas


http://dx.doi.org/10.52547/rap.13.35.93
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.16.2
http://rap.sanru.ac.ir/article-1-1234-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518622.1401.13.35.16.2 ]

[ DOI: 10.52547/rap.13.35.93 ]

S mSodlie g )k josee (288 (B Ol dae (2

as e Sg b sl Clled (igs slaasinld s ails iy b oS Al L3Sl cilises pslaw ol

Stansod aaSs (Sligel ol clale b o3 (sloygl )l
Sb 4 Wl e aeSs  (Sligel @l il38l g )l ke
buS” (lomen a3l (S douS (Vb Jglre (10590
(3ewge) Sl o yd VoV (2l o 4y 4aSld 3 S
95590 Cullad (ad debue g 4SS )3 3L ()L 4
@l > Byl Sl bed e 4T Mopd o i
O AouS (g (i o & Wi Aine G
Jade (V) 90 S 4SS > iS5 039 (b
P Asls g gme gle byles o 0 A S o5
aly doyd Ve 23,8 aslsl (VW) ohSen 9 Ko inle)]
Fomlil s PH olp e sl (ials esl ol

15 e ol Sligal

el Y o guth b S dbuS zoaw o J)5e
S Clgmgy d9bo deSd > Sligmgy jiw Gl
O Olyisds 45 Al oo aeSd )3 g5 )18 g el
e (1) 39800 Cguime Cllg )3 S9lS gores jlu
AbriS 203 Vee less )3 (g HDLAC 5 Jgpals’ o
ssbas LDL-C ke 5 (p<c/o--A) a3 omalio oS
VLDL-C jlido ,> 5 (p<¢/++A) cél ials' gyl gxe
e QU AouS |5 Bl dg2g 5y ime gl b jlos
el godg ¥ el pons ath o glassl 9 2 o>
Oiar e ede g HDL-C o Joyuds Liul3dl
ol (p=e/VY) el Gl (ad o jeba g 5oyl
ol bl 4 Vsl 3 gopgl (gt clale il
el 15 wbie 483 glo (Slogel (g clale

Ui (S5 sbrdomiwlyd p aibday dlous’ b S dbus 53l calisee gglaw @l 51 =¥ Jads
Table 4. Effect of different level of replacing of flax meal with cottonseed meal on blood parameters of ewe

(103) S xS s i (mg/di)s 2l

p-Value SEM Yoo £ vy Yoo ’

R v/-a SN a-/0 IV N0 S5
SOV /o Ad/YR £Y/a° fa/a" S¥I0° Josds

/Y- oISy ¥A/A YY/5 FY/A YA Syl 65

-[oY¥ \Atd y52 yy/vab Y¥/aP v\P O3 0yl rje s
>.e0 VY £y/52 vENP y./aP YY/AP Vb JBs b opbigpn o
>ofeeA VYA \Y/aP Y. /v YV/¥2 yY/v2 ok JBe b uSgp oad

NISA V/YD sIv v/o VIA AR omb s S b ey g

(V0) Wb b CotsS ¢ dos] i daads el e
oS 5 oSVl clale il sl ik dlows
olzen (VA) 29000 pludl ) by I (Sol> el
Vo S b gledl g opp ol cdale (Il el
AR gy (V¥ XY) 25d e Cuamgr g o
seomsly il g 0 loygl g clalé Ll
2 555l jghateas cMae il el glasul il
b oS Jbys ol sddodnlin olo)S il cov Ollge
qadplie Doty b yive (gop> A LS gdl o458l
G5 Ol s g o ey el g (ol gl s
5 U s Linlojl 3 (FY) el 01b 5,15 olo)S
Jgypuds dlos 5] "SJN.‘ 5 o9 asiuld (VW) oS
LDL HDL «ymosdl o6l uiigps iS55 by puudS (55
b lidg g ciw  slaJsdS sl GG VLDL
€S Camgil] 4 Jidg 598 Canmd g aCupmgige daconmsil]

2885 o]l slo g 5

(P4 0) Aib ooyl gixe BB oaiad )l 3y ya ) dlio i By > B-C

o ool
oddodld lis £ Jodn 0 ool e I Juols zls
G ore Sols ESM 5 5> Mt o a5 ;0 .l
sbyiehl g 508 ldedS 3 Ll g audly e
s Jobo 3 mligen bawgia clile 5 oglSsen
Voo Sle o gl pde Jlde 5 cuih Sl (g)b e
Cunl oo @olas opl (p<+/40) 29 S AbuS do
Cad )b g IS dlniS (Sofglg i wre Culled onimdlis
E Omluy jl il & 03p (IS a5 Shusl sl
S By xS ol & (V) cnpz g 39S (V) 2l
g caVl S ol cdls gl S,k albas
) S glaally I side s 9 SIgb ggme
Culld s 4l (Sae alig; (19 LRl gy ol i
Sevy Limal Ky il Sk dbuS eS| ol
bl ol ilil el LlE oy o oS dlloes
s o bl WBd Ngn S L glidl o


http://dx.doi.org/10.52547/rap.13.35.93
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.16.2
http://rap.sanru.ac.ir/article-1-1234-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.22518622.1401.13.35.16.2 ]

[ DOI: 10.52547/rap.13.35.93 ]

ay

e mSodliue g ki o (g8 (B il dee b
VoY Sl Y0 ojless /2 3w Jlo ool lider slouins

Do (s pins 53 aibasy dlbuS b S dbuS 550l il golaw I3l -0 Joie

Table 5. Effect of different level of replacing of flax meal with cottonseed meal on immune system of ewe
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Extended Abstract

Introduction and Objective: Flax seed meal (FSM) is rich in various nutrients, especially CP
and energy, and can be used as animal protein feed. Flax seed meal is a by-product of flax seed
oil extraction. It has approximately 13.3 MJ DE/kg DM and 32% to 37% CP. It has a balanced
amino acid profile and relatively low-rumen effective degradable protein. Additionally, it has
been reported that FSM has greater content of phenolics and flavonoids than that in its seed.
Moreover, it exhibits high antioxidant activity, which is beneficial for the growth and health of
animals. These qualities are desirable in feedstuffs for ruminants. However, studies on the
effects of replacing SBM with FSM in fattening ewes are limited. The aim of this experiment
was to study the effects of replacing a portion of cottonseed meal with flax meal( Linum

usitatissimum) on blood parameters, rumen fibrolytic enzyme activity metabolites, the immune

system and growth performance in ewes.

Material and Methods: The experimental design was a replicated 4 x 4 Latin square with the
following treatments: (1) 0% flax meal, (2) 33% flax meal, (3) 66% flax meal and (4) 100% flax
meal. The ewes were fed in individual pens for periods of 21 days, with the first 14 days for
adaptation to diets and daily meal two hours of 08:00 am and 04:00pm were administered
orally. The measurement of blood parameters (Glucose, triglyceride, Blood urea nitrogen,
Cholesterol, HDL-cholesterol, LDL-cholesterol, VLDL- cholesterol) and immune system
(Leucocytus, Lymphocytes, = Monocytes, Granulocyte, Red blood cells , Hemoglobin,
Hematocrit, The average volume of hemoglobin, The average weight of hemoglobin, The
average concentration of hemoglobin in the cell, Red cell scattering amplitude, Platelets, The
average size of platelets, The volume of platelets) at the end at the end of the 21-day period. To
measure ruminal parameters (pH, ammonia nitrogen and micro-crystalline cellulose and
carboxy-methyl cellulose) at the end of each sampling period was 20 days.

Results: The results show that increasing the amount of blood urea nitrogen, cholesterol and
HDL- cholesterol and LDL- cholesterol reduced. The immune system parts value hemoglobin

and mean hemoglobin concentration have difference significant in treatment and the most
amount was of 100% cotton meal treatment. Micro-crystalline cellulose enzyme activity to
every three enzymatic activity (intracellular, extracellular and attached to particles) declined.
Conclusion: Overall, the results indicated that cottonseed meal can be effectively replaced by
flax meal in the diets of ewes and the optimal proportion was 100% under the conditions of this
experiment and without health impact.

Keywords: Blood parameters, Ewes, Enzymatic activity, Flax meal, Immune system
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