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Table 1. Analysis of cottonseed meal used in the experiment
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Table 2. Ingredients and chemical composition of diets in starter (1 to 21 d) in broiler chickens
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Table 3. Ingredients and chemical composition of diets in grower (22 to 42 d) in broiler chickens

ay o595 dlbuS aop ¥

Ay 155 dbuS Mo 3 VY

Aol

(3053) Shep o3le

oMY FYI¥Y £EIY - o
VV/oF YA/ ARIAR (1053 ¥Y) Lguw Al
Y¥/ee Y/ ofee (Ao 3 YO) asy o505 dllous’
Yio. Voo oo I,k e,
Voy Vo AN Sal
A A A Y ieling JoSo
AL AL ALY T e JaSo
-l-5 -1y oI+ oie Jl 3
AR Vo AR Sl pandS’ (63
AT /Y0 ALY Sos
Y- e e o
(Ao ) 04 dwloe (gine dlgo

Yave Yavy YaaA 2 S 5LS) o gplio 5550
(P sks

\Was YAV WA P gy
AR flav \fias Py
/A -/ A S
/¥ /¥ /Y0 o> BB jhud
BATY RATY AL pexw
Voo VY AN i
-IvY -Ivy - Iy Ot gt

K3 moling  Modl i 1519 WY E puoling o Mol o dlg Y+ + Jgyaends dloS ¢ Madl o dnlg Voo o A puoling tiogls 0y p,59bS 1o (olil 4 polia o™
55 @S ke ¥ im0 oS e 1Y 35 o S e ) S sl i 5 o FecmgMogm ) oS e ¥ el ip S o /Y B2 usling oS o ¥
P e VO w59y S en A e p S e Ve oS (e /Y (s Slibs) posibs p)S e Vee 53 )8 oo <INV (1555 (oS 5l e S en AV+ NS

daw » (V00) 5SS (clawh xx gel SeS
A 1l VXY e il LB s dolay MelS &y

il pj Oype & ik Jio
Yijk= pt aitpi+ (ap) ij+ eijk

sanlie Lo YijK

agy o35 dbus 3l i

ook 1 P

onlecsts 9 4y 959 dlowS” Blize 31 Pl

sdulojl sllas 31 :€Tjk

») p9? 5956 gohaw i (aw aw ) Jgl 556 gobaw i
) (daw 92

(85 bzl S5 F bl ol ) S5 sl K

ghare Sh Grae p il glajled b
oald i ¥ Jods j0 iyep calisee (glaoygd o ieS
2 e o 3 4 39 Ao iz 51 ol o
sy el (slmoygd 3 (b5 sladrsn Slhs Gpas
BY) 05l 0)93 53 (P +0) Ayl sin 0y93 S 5
odd 45 SNy ) (Spae Slhsd (n VL (Se) V)
&S W5 odalie opjle w9 ds 550 dluS oy VWY L
casly aals Hlad 1m0 byleg plo b (o) bxe cgles
V=EY) 0x5d IS 35 9 (GSies TV YY) L3y 0p90
il el aald opa 4 jlehe 39381 (LS
Lolog ple 0 aSjge ) A Sl Gpas b e

A3l S ke 00 ol

S p2)s5) (Kb Ojgo & (jjg BBl g S]yoh Bpas
dwle QUL (33050 b Shed his cups g 23
5 PLl ok axad S S5 o 5l ehyo5 YV gy 53 0
sohate & (35 Sl (6505 9 S (135 @lad by, 4
oo M pbol (9 o) sanl ) (S e
Vo Ode ) Soudy Sl I edlaiwl b o3 paw (sladiges
clale 38 Jae olBiules]l 4 g lis (V0o v x g > aids
S5y gy 4 LDL g HDL b Jg s by yusdS' 65
5 09el ool €555 gl el b 5 a3l (o
a5y 6\.5@ ey W O ));\JL»I 9,:] oKuwd d..L.wy
i Jels s b)) sl ysiSe 8,8 o 5N,
S o )lsS olud JS e oy gy gy i
Sigo 4 ol gloodls & 35 g pls oy g Jbo
Olaogad e Caa A8 YIS 0355 0yl s
2 5 g adkad GGl VY o) 0 (el
ly 0jg Ske & S5 ol 0jy 5 ialejl g
W e cdy 4 o SCddyd g )llS bl wg (aislel
Ol b basye (sladoriul b dacdl alos (13,5 Lo 5l g
9 (JlowSon 38 2l g Jlwws 3300)) jdal b Jols
Cuwddy sl (YA) €855 )13 2bjyl 550 plgenl 528k
Sy Jb 1) Sutd plaplgaa (s g ()
2 celo W Sto 4 g ooy jl)8 ond el WS &S s
a8 (YY) A oaly 8 oS ol an > Fee glod b o)eS
o b2 Jie JuST I3l 5 4 00l 59l gen slaodly
Oy b bl o Lol 59y 4yl sl ploxl
Y 4 SAS ylol J3ile 5 as ogas Jio b GLM
5 obilel slaylas (ke auslio 5pdy ploxl (V2 41)


http://dx.doi.org/10.52547/rap.13.35.28
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.35.7.3
https://rap.sanru.ac.ir/article-1-1174-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-16 ]

[ DOR: 20.1001.1.22518622.1401.13.35.7.3 ]

[ DOI: 10.52547/rap.13.35.28 ]

¥y

Ol Lo jdazo g (S8 Lo jdesns gy Yl drous
VE) o /Y0 oglacs [amapme Jlo ool iy (clsimgy

bioygd JS 5 5 (590 YV B YY) 4l 0995 55 ol oy
size agy 150 dluS wo o Y sl 5 sals slayles
S5 389 48) 0y93 3 cmsle (e (29531 (p<1/+0) 3
95 S Sy Bpas b3 dne bl sl 0)g>

(P<+1+0) Wb aald 0 4 Cuns

2 A8 obul oy pxe s Cadlen osle w3458
ady o8 dbuS Moy WY ol oy ool SISl oy p
Oilel () 2)90 laoygd 3 1) SThgd Bpas p 5L
Y sl b ol CaMs] oSy jolay oy polaid] 05 4

Lo (5395 VY BY) ilel 090 55 dy 055 dlloiS oy

slroygd > (HbsS ladagr 3Sles p (10)) ayesS xS g (p)55hS 3 S e) il e gaw U ¥ Jguo

D9y e

Table 4. Effect of various levels of Silymarin (mg/kg) and cottonseed meal (%) on performance of broiler chickens

during different periods
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Table 5. Effect of treatments on carcass characteristics of broiler chickens on 42 d of age (percentage of live body

weight)
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Table 6. Effect of treatments on blood parameters of broiler chickens on 42 d of age (mg/dl)
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Table 7. Effect of treatments on tibia bone characteristics of broiler chickens on 42 d of age
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Extended Abstract

Introduction and Objective: Cottonseed meal (CSM) is a by-product of the separation of oil
from cottonseed, which is limited in poultry feed due to its gossypol, cyclopropenoid fatty acids,
high fiber and low protein quality. For this purpose, in the present study, the effect of different
levels of cottonseed meal with silymarin on the performance and some blood parameters of
broilers were investigated.

Material and Methods: Treatments consisted of different levels of CSM (0, 12 and 24
percentage of diet) and 2 levels of silymarin (0 and 600 ppm) that was performed in completely
randomized design with 2x3 factorial arrangement with 240 broiler chicks. Experimental diets
for starter period (1 to 21 days) and grower period (22 to 42 days) were performed based on the
requirements of the National Research Council. Feed intakes (FI), body weight gain (BWG) and
feed conversion ratio (FCR) were recorded weekly. On day 42 of breeding, blood samples were
taken to evaluate blood lipid parameters. Breast weight, thighs, abdominal fat, total
gastrointestinal tract, liver, spleen and bursa of fabricius were also measured at day 42 and the
data were reported as a percentage of live body weight.

Results: The results of this experiment showed that dietary supplementation of silymarin were
more effective on increasing FI in birds that consumed 12% CSM at starter period.
Supplementation of silymarin to the control diet significantly decreased FI at grower period and
whole period of experiment (p<0.05). Improved BWG and FCR was related to the birds fed
silymarin at 2 levels (0 and 600 ppm) without cottonseed meal (p<0.05). Highest relative weight
of thigh was related to the birds that consumed diet without cottonseed meal and silymarin.
Highest value of relative weight of breast was recorded for the birds that received diet with
silymarin and without CSM that had significant difference to the diet contains cottonseed meal
(with or without silymarin). Also, highest value of relative weight of gastro-intestinal tract was
recorded for the birds that received diet with 12% CSM and silymarin. The plasma LDL level of
birds fed diet with silymarin and without CSM were lowest that had significant difference to the
other treatments (p<0.05). Also, dietary supplementation of silymarin at the lack of CSM
increased but in CSM diets decreased significantly plasma triglyceride concentration (p<0.05).
Conclusion: The results of this experiment showed that supplementation of silymarin at 600
ppm to the CSM diets could not reduce negative effects of gossypol in broiler chickens.

Keywords: Abdominal fat, Feed conversion ratio, Gossypol, Silymarin, Triglyceride
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