[ Downloaded from rap.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22518622.1399.11.30.9.1 ]

[ DOI: 10.52547/rap.11.30.83 ]

AY WA s ¥+ 0ylads [e23jl Jlo ool Clidgs (slouing sy

ol o ilio g (55,9l egle oSl " & hsf ‘ULSA"

o Iy Satag,

Wildany AuS Jlad Com j 5oy WiSes gl & pae pili
ERIC RPN ST T (= FOR PRSP K PE Y

Y = Yol = . Voo
‘_gj..aasulawl,.cs au%yw‘ @Lo,.\m.\m

Oyl eyl Loyl 3ize alKiils (ol pole 05,5 =)
(bnavidshad@uma.ac.ir : Jggue 6w 55) ¢l ¢ dwady) ¢ dud)| Biro olKuiily (o> pole 09,8 =¥
Il ladol (b mlio 5 (5555liS Slados g el 1S, Y
A/ 5l Fo,l SSVRR VIR 3 W PN
A b AY o

LXWES

U Glalojl coud 5o 0 i 1ySOl 9 Crmment 35 comumt < Comun T 90nS GYISIT o0 351 08 gy 3 oalii] b aildasy dls
B Sy o 551555 4 5 5o 5o b (B0Ma SolS 20 Sy B 53 ¥oA (ol dpgms 5 (GRS5S drg axlad VE+ f nalitu
31 a2 Oyl oulejl glao e 28,5 ool (5 59,)1-10) b 5 (559,)-90) 3Ll Bhag 0393 93 (b 9 (539,10
Yo 10 ol (aiulel (glooye 5 (Vo me/kg) Comlyimmls S5 iy Syome Sigm AT (1)1 S5 0y «J 58 0
By A 0y (Slgw AT 9 G5 5l Sl pdlie (Fule & dibady A Jd Cungj w0 SobS )3 05
(0395 JS 9 by (23 Le) (omipon )93 dw (b (S0) il 2 (gl (248l Gupd g oM oy WL STy
e O ke i Jlalle ST 5 )3 sy axlaB T JU Spalew 1 (59,10 (pw 3 b dwelne g (55011
S jobas (wdB g 5l 0y du SIanS (4190 093 UL )3 M A 8 @ (SlnST T Slracin] B (55 0l
039, Clise (gaiomd Jsb (rmaned 9 S99 ()1 SEIT WY lial (w59 g W WL 9 (S 09
Cud SRS 09,5 9 Sgm Bl 09,5 ;5 cd ey (359 LS [ eS g (b Glalesl (50595 US p3 b (6501 S8
SIS J S 09,5 41 ol (55VL (€ oS g (eimed 9 STob B pan iy 9 San ST 113 (sog,S g Wi
GOS8l 53 09,5 (o 9 S5 09,5 51 FVL asky 0,5 GhS 53 0,5 10 0aUSCAL 3 09,5 50 o ST Sy R S
CBLE 5 391 SIS 09,5 51 Fomb i b g Sign T 8ISl (slaog,S 3 TG ple CAAE 39 S ST
29,5 93 31 FYU lsay ALS sy 0,55hS )3 0,5 10 b 9 Sgm T 0ALSCEL 3 09,5 95 )3 STy (198 UslS
JAS 09,5 3 FYL iy ilies Tobaw b 9 Sigm T 0ASL )3 Gy )S 13 0 puw jUigoummsd STy gur CLIE 391 S0
Sl iy (ieod 9 Sign I Spas O 18 ialojl (Sop ;U CoS i (ST AT JS Gl g 3y
LS JladCun 5 sty o 313 (L pols 5400 gl o J S 09,5 b dualie 5 oS 08 (252 I Sxe ialS
S g2 (155 o pr (ST T (gLl 8 (raionod 9 sl 5ok 390 Csly (oou 3T g yind baawgi Dby ailday
ol plyea ool Jawily dildany Al JUad Cuunj sbasy o Al Sl @S ol Niguipo (SisS
Wl 113 1y GudsS Shdagr G0y 43 uly S yome g
@l> 4y AL (gadgi Olho gilapST St s (AdsS (S ga (Jldum ) Sty 1 slS slaejly

.

5 e 5l S L;o.i)’j it (FO) Conl atidly ol oy
b Sess sy Wy sln bl opplesl LB
Cwl QIWIU‘JT Clad b dlonjl g (gdralyd Slad )l
Coold b ojdga 5l ol OVaaxe pl 468t
w)‘n]bbc )W»:U).} ‘Lay» u,u.»9).: )l L!’l'\"’*"{lLf"I
u.ib.))l.g (\\) ..\.s‘oJ.w .\.Jy w; 9 8).0 rb.’>u ‘).o.».’ ul 6).:..Mj
Ee 4 Bagy 5 oad o) STy (Sliees] ]
Pl &P (Fon Gl Sygld LR dauign
(\\c\“) .))1.5 u.iu.u.s ).J”.\.»Jb ]a.:l).w 9 ool d)90 )bjf
2B osd sils s 5 LAl lag sl A g3 0
ol b ten sl il cuols b sy Mg 4
Bl bbb wdg aup Giald jdateds gy
(FY) Lo oo 031> a5 ol (g5l yalls
Salagy Jb jobar Wy So by
Sy ol olassl ool gb 035, slo ke

EVRU)
2988 A5l G > @3yl Jpaze o plgisas 4y

ahy lcaS pj b ml) Sede My Ld
(¥Y) wzwa G. barbadense 5 Gossypium hirsutum
ol ey BUI 51 enlisnl ay cusS Lol Ban 4 31
agy 5l Jlasdwl GUI p,5elS Voo o il 4 Lol ol
50 abad des 5l )8 OV game p,55LS VO 250
(wr ey HB ol ols a5 (A) 25l My
2 O (0) Cusl (Game dlge g Sliang S (nigy
013835 ey b g JelS lbacy 5 L(A) 3 olié mlio
o3litu u"'))' 395 55 9 Pl Shgd Clgisds Jgene sobay
sipl jl mio ool (3 gl Sl ;o (YF) 2o 0
5 wbay dbuS ) de2ge slasiin o s il b
SlodiiS lorsel @l o] gord (sleliy slagBgy


http://dx.doi.org/10.52547/rap.11.30.83
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.9.1
http://rap.sanru.ac.ir/article-1-1094-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22518622.1399.11.30.9.1 ]

[ DOI: 10.52547/rap.11.30.83 ]

AY oy HhnS1 T el g W ol ailvacy oS Jlbcus) cladsn cilise zolaw byas 56

by S a3l 3g)hm (sl odlitl 3,50 g,
L oler (¥) ohlSen 5 (3Y1 g oad chrog by
odltwl b aibass dluS ilejl cpl )3 Dg S Ol s
Gl Vo) g 4 3l s b w3l £95 @
09l ielio ¥l 9 2035 3oy b 3l o
Lad Mg abany (Sgn gyen jl Jeol OV e
(F+°C g A=pH) YU g1 253 o jilgyiem Ll
(TV°C 5 Y=pH) Gy (TV°C 5 ASPH) (s geS
{F-°C 5 APH) Gk 5 (V°C 5 APH) (o5
5 W31 51 ool b Las sl ot 0)93 cslis ¥ 51 L
slod 3 (23l b a5l il o (sl y8he Ll
3 ol SV gamo 505 b e 4535 10 gl AD°C
Oles U -WC (lod 1> g osdojpligd (puw jgyien
Lg)L\.QKS (§= Lgl.muib"l_n)'l 5 odlawl 9yl Lglm},)ljl
LA
Ollgs Cuprdo 5 obulojl gloo

9 S 0i9 3l om TA oy g § (B slade g
255 iwlejl ooy, S > dolal jobdy (b o jlowis Cua
T g gl bog)S 1)y (xSke &5 (b i
Sbrog)S IS a4 (g5 dagx asla8 WY (l)l> i
SIS b S B 5 sl g il olaisl il
Y0) 45) 5 (539)710) ol slaoygs > (ol
Sl 9 s 4 ja 85 el ((S)9))F
o)led Joi 53 (palojl (slmop oS 5 92 jaome Jitune
S og ajle pinbejl (slajla ol oad ooly s )
I8 oy cails iy Sl j ot (o J S o
SSimsl Olgisas (Ve MOIKG) ol iy Sy gl
P eS VL0 gl dlejl sy g 03y S e
ol & dbany dbus JWb cun) iy eSS
oy Bud oy (sbow dbuS 5 @)d gl polie
Sl olie (gols a5 s sl S a4 dules]
S 015 opel (sie g g W8l PB (g 9 555
2 F) 29 YA oy g (S d2 > Sladnog | G
ol g S @ o5l wpiwd bokiy Lislosl 0ye0 JS
LA ad 9y o adulejl (glaoys sl
9 Mg phe & e GBygn Ole bl
WSy 8,8 plodl e Sle £O 0 WY olal & ola yusd
5 ol 090 lp e o 0 PSS VIR laesiy
S5 aelipy D92 Al (50593 Sl e yie 53 p)SokS YYD
Vg alidsy celo VW Lold o) 4l celo YE Job 5
sy ol glaceY bug Jlo g5 29 ()b cels
Pgr S Vo ok o )3 5 Gad g 035 (el
Sy g 39 Sl dx D YY (53590 ) lase (gled
38 ol a0 YO &) pow atan lonl o U el ials
A i o) FO 9 FO o s gl

(B9 ©labd plgisa (M) Jbb Con slaris (3
bulpd b ojSles e (631 85 Wgdoo iy (o0ld
(YY) aiisy deme |y ol oM WlgS 0 g atdld
Pk UM boSen g JW e slaay
2 gyl 5l g auil eny Cherse (Sdalio slacled
ool (VYY) 5yl (ool Cued] e 5 ! ool
g 03> LIS (29)bacd 5 (Sgeygmand bl oS 5
16 S 3y pladas o8 olul 3 |y Wl Glsiee
ot S 20 (S (o3 )LES L (NS ¢ 09,5
b Sluwst Sl g e dlge 4y 0l faie ¢ oy
(YY) 2505

b JW cuj sladiig Il 590 55 (o Cliis
X0 XF Y OF) wbas dbeS ales j) s alS Sl
dlouS g (FA PV Fe XY 00 ¥ ) bgw albus (YA
)5 pbsl joub codo 5 iy Clic (V) Yol
w035 gy 3l Glalllas cpl i 0 dgzg ol b ausl
ssbar Cusl oad odlitl Jlb oy ladiiy Wy sl
Ol )3 sity adgl e (8,53 ) gk 5 N
53l S 5 ol gl 3 iy o el 485 ©)00
Wlas )5 15 oolitul 3)90 Jolare psboar pSolS™ )3 p )5
5 (VYY) wlawsly (60,Slese Glao (g pSauin il
ool less Slie bas cu s 50 g Sl el el
by i ais,S e il Ollllas oS cwl Jb jo
3)Skae e 0y 55 Wity e Lialdl b & ol o3
Sy 3 G5 B b Cod s pSads sbi 3 b,
() AFNANYIYA) ol aisly

o e il b ), ials dalise ollhe o
Abus dlos jl odd jgy0n Y guaze l edlitul alawlgay
15 S (¥0) 555 o 5 (FY) L oS (F+) bty
Al 1 okl b (W) oylSan 5 15 a5 ¢ )sboas ol
&S ol LS g el dhwgds odd dgyum aildacy
Setlgid sl (pgmoliensS Tl Sl lgs oo s Sty
S Cwl ord ly pogad (pl 3 WIS Sl ot
oIE ey (laasy) ordidgyn slamdgn oS
lgie )3 s it ClMlo ol > Saghgynn Cools
Il yg cplpls aiian b0 oh 22
SxSste ] S JS, Al g gpulipnSTy

Vb g 3] il 5l gy slaio 4 il adlns
Doy oadily abayy dbaS ) b
5 08 pro GRSl el gy Slio a5l
Sam bl SO b auslio p bsS slads gy abY Claw
85 pll g (b ad) Sy

B g, g 3130
Jbad Cun 5 (s A


http://dx.doi.org/10.52547/rap.11.30.83
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.9.1
http://rap.sanru.ac.ir/article-1-1094-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22518622.1399.11.30.9.1 ]

[ DOI: 10.52547/rap.11.30.83 ]

AD

WA s ¥+ 0ylads [e23jl Jlo ool Clidgs (slouing sy

U095 alisce dlzz,o”) N UM_’L:)T dlmaﬁ? d.\!u: )\9,: u...{)) 9 0> dl}?l -\ Jg.\?
Table 1. Ingredients and nutrient composition of experimental diets in different growth periods of production

(S59 XD B VF) 1d) 0)99 0>

(55900 5Y) cpjll 090 oy

o (Okg) wba, dbuS sy e sy o 01KG) Sy douS azy o (PSS 2 £)5) oz iz
SgacHl . Sl :
\ A1 grv Y VO o
o 200 oof ¥ -0 oYY oy- -0 o
\ras ¥FY \Ats \ras 1Y YA yay Al b gus o
FAN Yo/y g YA YAO Yoo Y£IO YAID bgw 9,
VE/Y \\¢ /N \Y/Y \E[ \SI¥ \SI¥ \#lo i oS g0
Iy WY WYY Iy V¥/A WY WY VF/A oS @l
\ATY YIvY YIvY YIvo /o IV \ile v/o oo — Jl 6>
Vo Y VIss Vo A \7A3 YIY VA L0 - )
Jov Jovo a8y <A A <A <A s — Jl
Vo Vo Vo Vo Y Y Y Y (45+) 11,8 oS
. v VO - . Y. A - Qb agy dlus aay
Y Y Y Y Al Al Y Y e g aling bolse i
YIvY Iy Iy YIvY Y/a YIA YIA Y/A plab o3
<10 <10 <10 .10 ) ) ) ) oo iy
1 - - - 1 - ooy K55
0y 5D oddduole ydlie
TVo- Vo- TVo- Vo- Yoy Yoy Yoy Yoy (KeallKg) jlo g cégu b5 <550
¥-q ¥-q ¥-q ¥-q YYA YYA YYA YYA (pSokS » p5) Pl (uBigp
A5 AF AF AF /A /A /A /A (5 5kS 5 p)5) s
Al Al AT AT /4 /4 /4 /4 (55 5hS 53 p5) Lo BB s
YY- Y\Y YA YY- Yy YYA yY- Yy (MegfKg) (ol — o o5
(PSS 1 £)5) e JB i dlnred
AMAR WY WYA W VY/AY WIAY WA YIAY i
AV AIVY AIVY AIVA /A a/ay a/o- U¥A Oyt + Cygii
VIvY VIvE VIvE VIvY M5 VAN A M5 RRr

70 (cld S5 255) E cootisg 2595500 WO (JpelS d5) D3 (pelisg 59,500 Y- (Jgi)) A (xelisg 1S J )5S 5 10 (elg bgbiee (g L adiel csloceling
O 2 ke (el 25 ke o[ WA VSl 5 o V10 (1S )5 e VA S5 el 5 o VD (g 5 ko ¥ ks 2 S ko TIVKS oy 5 o
(FeSOATH20,  cpal :STysi Jl o Soks yo )3 Jine gl iy Lauwgs 00 (el Jtno g S5 o Voo S gil o S oo £ WS (oS 2 5 o ¥ B el .5 o <Y
0.5 oo YD (KI, 58% 1) 3 5 Lo \5 (CUSOA5H20) o o5 ko \\+ (210, 80-35% Z1) (55, .5 oo \Y+ (MNSO4H20, 32-49% M) 550 .5 ko - 20-00%6 Fe)

Glagss, 5 odliel L bl sl JS el
Sy A g pSoilnl | gty yiSul olKiwd 5 o K,
) it gl 3o ans eSSy )
ol clale b ekl T n 9iS suSla 55 sl
z9o Jsb > i Slynis 5 a5 U1 2-TBA g asull
Clld (VY) 035 cd yagidy iSewl bawgs plogils OYD
“momesd 75,5 el hwg jluaSly Geslsls
Toe Job > da Sl g 8 (650l S5y
b (W) 43,5 C yiagihg Sl Lawg sioglh FIY
A5 e SlaeST il ) bawgi JBgemnd Sy
SpSol 1) w305 bgi psdailys s g o o
@8 by bwgl by lasT ol S clale (YA) wled oo
a9 Jib 55 (F) 55 o Ko sl - Lol
5 (6 503l Jhogidg yiSewl awgs jioglls OV ¢
Sybl Jaos g 4309

cawliio uil,lg 450 (gla g, lawes sdbcud (slaosl
bug (eges (ad Jio 49y 9 (Solas Wol§ )b sl
5 450 90 b Jde b (YA) 4F a5eus SAS 3élp 3
28,5 )1,8 ()lel el

Yij=p + Ti+ eij

s ] 5 iolefl lajlos S1Ti (JS 5S0ke &S
i ey Slio sl bolas olegly

5 ko +I¥Y (NESEO3, 45-56% S€) poss

Y glial g o35

FOLSS) (i 5> badaga o) (g 9 Slygs Spas
A5 gl (Sl (e Cjgods (Sjg) YO LY (e
copd g Wlig) iy LRIl li) Shgs Bpas e g
2 sl ol (ke g Ao 0 o lp (3 s
st o Ol )5 HIE g g 4 0)5e il
JtS g (S 0yjg 3yl yebds uid b 055 (g (e Slee
ss9ill 5 ()15 slaplul AdY (lil (s (g D
Jsb ol anule g gpSollul poibl 5 poify epsing
43)5 &8 5 porbl g poif peingd
0P (a1 D (S pas L

29 S celo ) Jloel 5l (559, YO (w0
T S jl oolitul b oy (olidyy wlebs sluz
akad ¥ L Syl Sl e iy Jle 5yt ee
b 5puty b olSiwd 1 oalitl b ondas )5 sl jod diges
5 LAd Joyle 4dBd Ve Odedy g 4idd > je0 Yeoo
Sxoilul oy by (gilulia pre Sladiges
clale b )l =Y+°C sl 0 opw sladsiwlyd
29 JF St 18] oS Lag St S oy
S5l D G 0aS s €858 1 g, el

1- SIGMA 4-15 Lab Centrifuge, Germany
3- Leng Guang SFZ1606017568, Shanghai, China

2- Zellbio GmbH, Germany
4- Nanjing Jiancheng Bioengineering Institute, Nanjing, China
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Table 2. Effects of cottonseed meal bioactive peptides in diet on performance traits of broiler chickens during the

period of 1-35 d of age
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Table 3. Effects of cottonseed meal bioactive peptides in diet on serum antioxidant activity of broilers at 35 days of age
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Table 4. Effects of cottonseed meal bioactive peptides in diet on some organs as a percentage of body weight of

broilers on 35 days of age
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Abstract

Cottonseed meal was hydrolyzed using five types of enzymes: alkalase, chymotrypsin,
pepsin, trypsin, and pancreatin. The experiment was carried out using 240 male broilers of Ross
308 strain in a completely randomized design with 4 treatments and 5 replications from 1 to 35
days of age and during the starter (1-15 days) and grower (16-35 days) phases. The
experimental diets were the control diet, the control diet containing zinc bacitracin (70 mg/kg),
and the experimental diets containing 15 or 20 g/kg cottonseed bioactive peptides which
replaced equal amounts of corn and Soybean in the diet. Feed intake, weight gain and feed
conversion ratio were measured and calculated for each cage (repetition) during three rearing
(starter, grower and total period). At 35 days of age, 3 ml blood was obtained from the wing
vein of 3 birds per replicate to measure serum antioxidant parameters. At the end of the rearing
period, three birds from each cage were individually weighed and slaughtered and the relative
weights of carcass, gastrointestinal and lymphoid organs as well as the length of different parts
of the small intestine were measured. In the whole of the experimental period, the highest and
lowest weight gain was observed in the antibiotic and the control groups, respectively.
Antibiotic and peptide fed groups had higher feed intake and feed conversion ratio than the
control group. Serum nitric oxide levels were higher in the 15 g/kg peptide group than in the
control group and the antibiotic group. Malondialdehyde levels were lower for antibiotic or
peptide groups than in the control group, and glutathione peroxidase levels in the groups fed
antibiotic or 15 g/kg peptide was higher than in two other groups. Serum superoxide dismutase
levels were higher in the groups receiving antibiotics or different levels of peptide than in the
control group and the total serum antioxidant levels were not affected by the experimental diets.
Antibiotic or peptide administration significantly reduced abdominal fat compared with the
control group. The results of the present study showed that the bioactive peptides produced by
enzymatic hydrolysis of cottonseed meal improved the growth efficiency and antioxidant
parameters of broiler chickens. These results suggest that the bioactive peptides of cottonseed
meal have the potential to be used as an alternative to growth-promoting antibiotics in the
broiler chickens diets.

Keywords: Bioactive peptides, Broiler chickens, Cottonseed meal, Oxidative indices,
Productive traits
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