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Article Info ABSTRACT

Article type: In this study, 750 Arian broiler chickens were used in a completely randomized design
with five treatments, five replicates and 30 chicks per each replicate from 1 to 40 d of
age. The experimental treatments contained 0%, 25%, 50%, 75% and 100% processed
corn instead of unprocessed corn in the diet. The processed corn was prepared prior to
this experiment through several processing steps including fermentation, cooking and

infrared irradiation. All diets were formulated based on the recommendations of the
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Arian guideline and were nutritionally identical. The results showed that the use of
processed corn throughout the rearing period (1 to 40 d of age) had no effect on growth
performance, carcass characteristics, blood biochemical traits and antibody titers
against sheep red blood cells and Newcastle disease virus. Nevertheless,observations
at specific time points indicated that, increasing the level of processed corn at 35 days
of age led to a linear and quadratic improvement in body weight and feed conversion
ratio, while feed intake improved quadratically from 1 to 28 days of age. Additionally,
a higher relative breast weight was observed in a linear and quadratic manner. leal
digestibility of protein and energy, as well as antibody titer against influenza, increased

linearly and quadratically with higher levels of processed corn in the diet (P<0.05).
Overall, Processing corn positively affected growth at certain points, with 75%
replacement showing better results than other levels.
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Extended Abstract
Introduction

Corn is widely regarded as an excellent energy source in poultry diets due to its abundant starch and oil content. As the
most palatable cereal grain, it is frequently used as a benchmark for assessing the nutritional value of other grains. To
enhance feed quality and nutrient availability, numerous processing methods are applied, including washing, soaking,
cracking, grinding, drying, heat treatment, rolling, pelleting, and fermentation. These techniques whether physical,
chemical, or microbiological can improve nutritional properties, extend shelf life, and impact production costs depending
on the method employed. Research on broiler chickens has revealed that certain processing techniques, such as expansion
and extrusion, do not significantly influence body weight, whereas fermented corn has been linked to increased weight
gain. While feed conversion ratio (FCR) remains unaffected by extrusion and fermentation, it has been shown to improve
with the use of expanded corn. Processing other feed components has yielded varied results: for example, extruded soybean
meal and faba beans have been shown to enhance growth performance and reduce FCR, whereas micronized sunflower,
flaxseed, camelina, and extruded faba beans have not demonstrated a significant effect on body weight. In contrast to
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previous studies that examined the impact of individual processing methods, but the present study explores the effects of
multiple processing techniques, including fermentation, cooking and infrared irradiation application on corn, used at
different inclusion levels (0%, 25%, 50%, 75%, and 100%). The objective is to assess their combined influence on broiler
growth performance, immune response, and nutrient digestibility, offering a more holistic comparison to earlier research.

Materials and Methods

In this study, 750 Arian broiler chickens were used in a completely randomized design with five treatments, five
replicates and 30 chicks per each replicate from 1 to 40 d of age. The experimental treatments contained 0, 25, 50, 75 and
100% processed corn instead of unprocessed corn in the diet. The processed corn was prepared prior to this experiment
through several processing steps, including fermentation, cooking and infrared irradiation. All diets were formulated based
on the recommendations of the Arian guideline and were nutritionally identical.

Results and Discussion

The results indicated that using processed corn throughout the entire growth period (1 to 40 d of age) had no significant
effect on growth performance, carcass characteristics, blood biochemical parameters, or antibody titers against sheep red
blood cells and Newcastle disease. Nevertheless,observations at specific time points indicated that gradually increasing the
level of processed corn in the diet improved body weight (linear), which was likely influenced by the age of the birds.
Notably, as the birds age, their digestive systems developed and digestion improve, reducing the need for processed corn
toward the end of the rearing period. This improvement in digestive function was also reflected in the results related to
nutrient digestibility. The FCR was improved quadratically at 35 d age, likely due to reduced feed intake and more efficient
nutrient absorption, leading to higher weight. Increased feed intake between 1-28 d of age was likely a result of greater
nutrient absorption from the higher processed corn levels. Additionally, the inclusion of processed corn resulted in higher
relative breast weight (linear and quadratic). The ileal digestibility of crude protein and energy, and antibody titers against
avian influenza were increased linearly and quadratically with higher levels of processed corn in the diet. The 75%
processed corn replacement showed the most significant improvements across all parameters compared to the other levels.

Conclusion
Overal, corn processing had a beneficial effect on growth performance just at certain stages of the growing period, and
replacing 75% unprocessed corn with processed corn showed better results than other replacements.

Author contribution

All authors contributed equally to the conceptualization, investigation and analysis of the
article and writing of the original and subsequent drafts and approved the final version for
submission.

Data Availability Statement
This article contains all the data that were created or evaluated during the research and data

available on request from the authors.

Acknowledgements
The authors would like to thank all participants of the present study.

Ethical consideration

The study was approved by the Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization (AREEO). The authors avoided data fabrication,
falsification, plagiarism and misconduct.

Conflict of interest

The author declares no conflict of interest.



&
Y oI (OF o3 Wi Sl {0" e

YFYY—YaFsq J:f;( £L5 cﬂ/;a¢ Iy

Homepage: http://ijas.ut.ac.ir//

4> 52 39 G0 3190 b Culil g (ol Gl O Shos 2 0 (55918 43 I
T g

PO s AN anw | ¥ 52l Lo juos | V0315 aobold

£ 5yl 031 5ls Cpaanis puol

Kamalifatemeh7888@gmail.com :acbll, .l (o6 (s olfKiisls ¢(g5yglisS 0aKusily ¢ ol pole 09,5 .

taherinr@gmail.com :asbLl .|yl ¢)boxsj o5 olRutil ¢yl 0aSLtil ¢ ool pole 09,5 ¥

IRl S «59WS gy 9 Clinios (bjgel (lojle S (el pole i dumoe youbo g P> (SS9l 308 g IS (150 ¢ gtms odimg
hosseini1355@areeo.ac.ir :4.bl],

aablly ol pl @S s50sliS gy 9 s (hjgel (lojlo eiS (b pole Gliiod duwhe ob g pld (Gl 5 415 i ¥
ah.alizadeh@areeo.ac.ir

oS> Ao b
askad Yo g )85 iy olowd g b (30lad MalS )b LB )3 oyl (iboS dv g axkad YO+ 5| Guioo pl ) Wl g4
Voo g VO e FO (o gaw Jolis (ciolojl (ol jlous b odlisl (S jg, ¥o b SSG 51 )85 5o )0 dogn
Eard J1 B 0ad (g)gld ©yd gy oy )3 (00 (5y9l)8) (Jgeme ©)d (Gl 4 0l (5y9l,8 ©)d Moy g Al

oSl L gl b edlel joy8 gole dmdl UL 5 Cou (mess dler jl dls po din b g islejl o)

(Slo 0dj dop> rdy 3Slas (38 (o Fr B V) Uhygn 009> JS 52 08 (5918 )5 jl eslinul

hunsS s 8 JplS ade (o3l (S 5 055 olbandgn laainlp adY Slogad g palE ¢ vvs il a6

iy 4 Shed LA cupd 9 o s «Sie) YO 3 038 ()98 @) paw IEIL ) Jules s e ey e (65554 U

039 9 S8b dgs pgd 42> Cjgo 4 Shygh Bpae (Sio) VAL 4 g e g (ad Cppe 4 (o) L1 byt

5 9 S5 g ogthl man Sl b Coge pgd 42 g (ot Cjgo @ IVl o o VEE ) 2, Wi B

(P<0.05) .cdly il33l pgd 42 )3 5 (s )90 4 0y )3 02 (59,0, 0,5 Gal33l b Ilglasl ade (ol

P95 el g cutly wiy 5Sles p (agllas 15U 55 0593 Gt Sl (B 53 Ll )3 (59l S

0L (230l golaw 03 b dualiie )3 1y (6 5tk @ulis 08 (6598 @3 Lopr (Jgeme )3 5l 4o 3 VO o jlgunls’

RPN EISE NN SN
ol 1 o

Slge madt Cobl g ool gl 0, Slas p ok (6ygld 0,3 SI(VFF) o ol (g ppaed odlale 5 e dpr (s L yhen (5l faabl 0dlj LS U]
DOI: https://d0i.0rg/10.22059/ijas.2025.386269.654047  NYV-YD (F) 05 «3f/ yels psle p i) 2sS g o csdin

By © ol oKl @l Las] e 2l
BY NC DOI: https://doi.org/10.22059/ijas.2025.386269.654047



mailto:Kamalifatemeh7888@gmail.com
mailto:Kamalifatemeh7888@gmail.com
mailto:taherihr@gmail.com
mailto:ah.alizadeh@areeo.ac.ir
https://doi.org/10.22059/ijas.2025.386269.654047
https://doi.org/10.22059/ijas.2025.386269.654047
https://creativecommons.org/licenses/by-nc/4.0/

Aodio
oo ok )3 (S35 el Sl (sl @ie (> e 4 g Canl (189 5 anailis I 2V polie (g5l @)
Sl laghy) 298 o0 o3kl (iliste (Sl slyil I (Shed dlge man Cubl g CudsS gm0 sl 0j el (2011
Wlgi o B yogy opl Lad o did)S I Slygs ()l loj e ul38l o (dlasdss (b)) ey Ban by «jress
2 ogde «Shgd (59l S )3 edlatul 3)90 plgs Cygodr b (2ol @ (RTelangrSee 9 (pleerd (S ©jg0ns
S ,8U 50 adgr slaaisa il g (Eals 0,8 W5l)8 £ o5 dy ditu o STy dlge puin Culild g CudiS Dy 4SS
Goald &S b li 15S a0 S|hgs (69l cundl 3l Glalllas gl ((Kermanshahi et al., 2014) asl
> o4 i » (Massuquetto et al., 2020; Ljubojevié et al., 2011) 5,5 35S g tipuST (sla bgy 45 <yd
wesa> » (Ali, 2019; YASAR et al., 2016) o baasg> 10 ()59 iulidl el @) juass bl cudslas (6,50 ubeS
(Ali, 2019; YASAR et al., 2016) &3 pe55 o (Ljubojevic et al., 2011) &b 3,5 39,58T Slygs b cupd
15 Sygs s opd GRS Cage &5 (0,8 Ml bl )5 1855 sladegr 12 Shp s s p syl
Jahanian ) MaL 5 Lgw dbusS” 53,5 39S ales jI (STyes pMBl sl (555048 ¢ picmen (Massuquetto et al., 2020)
055 05098, Lol e wy 5 ySlos dauty 5 STyes b o s ialS cuw (& Rasouli, 2016; Hejdysz et al., 2019
SheS dxgx o (9 (Hejdysz et al., 2019) MBL 5,5 39,581 ¢ (Zajac et al., 2021) Llols” 5 LS ¢ ol>, Kobis]
i b ayd ddllas cpl o Lol Sl aidls y 5, Sles 1 (559108 g8 SO b dnlllan 4 b puiin Oladllas il (6,80
Cilieo golaw )3 9 €855 )15 (5y9ly8 oS diwgy Mg b G awgi (50,8 gdle andl (LU 5 Sy (e3T) Al s
S350 g puan Cubls 5 ool gl o Slae T Gl B s 03l J13 0xpy SLis] (5 (Moyd Voo g VO B YO (ya0)

B3 iy )
B o B 53 ool SUlS gl Sy B 3 asle 5 5 Lglsin oy & (0] 5855 Angn e VO | g, o)
Sy AoV ee g YO D YO ho polaw 03Sols Jols inlojl (clvopn b plowl 0y azhad Yo )15 1a )3 4 ,),SS
S 3,lg 15 125 &y (639)5 yle Loy Jgl alyo 55 (talof] 9, 5l B )5 @y )3 09 Jgene &35 (gle 4 59l
alyd 82,5 Cyoud 9 W5 Jod YO B Ve Cugby 9 and YO U Y+ clod b gyglyd y5bx0 3ylg Ly bl o] &S5
3 i cp9sSee (Bl SV paze Mg g e oy See S Ban) Wb (IS Celu A JBlis Gde 4y (6055
a0 B clod b e lacson 3)lg ( pogase jlgll gy )3 pgs dls yo 45 (Cul cu (gl aild (gjlw odlal
0dd py > Al Hlu b ESy Sl g poe dl e 53 e AD S8 5L V0 )l HLES g BB V0 Ge @ 0l S il
O S Ban) b abBd YUY o,® loj g aspd Ar glod b joy8 yadle zlgel (sladds dw 2355y olKuwd 3)lg
S5l clmolSiwd 3,lg g 4V Mol )] atalis a5 )3 pylas dlo o 13 (39 )3 aily oSG 5 g (oedaw Cughs,
g A5 S SiS olSiwd 3,lg 04 d8yg ) ooy Al po )3 D fods S a8y G 4 b ol ¢ 4lid cod g ol
S5y rgate g Sus (gl olSid (al & 399 31 Ji8 all oly caws ) 55 Slile gl 9n ugSse b L
ol g ey ol Simo 3 b g 5 g ead Jaite Oluwl @ guuyle G lwgy )3 31 ds po (3 9w pbl
Dlef] 30 bty olié Slolinl (ual w1 (65t Cy g & Sl 53 5 Lglin puSin 3 5 3550
(5595 VE U CG) cpilel c olie oy g5 dw 5 5y9, 0)93 Jgbo 50 b o3l )] dygu SIS @ bgsye Jolis



YoV /%0 500l JlaST... g5 d g2 40 (5o S0 pudid Colbls g oy | prawly o0 ) SKloc 4o 0dd 6948 )3 i (kg jy — ole)

sialol oy walais (gl UFFDA 1581 o35 51V Jgda) ab oolil (559, ¥+ B YA) 5L 5 (559, YA B V0) )
4 odlaswl

(5590 ¥+ BYR) SLL 5 ((S39y YALVO) 3 ((S39) V¥ b <) cjlel opun (SThos olge S50 Jga

Fobva) bl oy YA G VD) by 0y 5 <) opjel oy
(5395 (5395 (S9:¥

ol als aals (20) Shygs ol
YAIVO YY/5 YAAD bgw dlbs
£0/AA FevyY 00/ Yo
-IvY A AL S
¥ LY N Olawd puandS” (63
v v VD bsw 0895
N -IY -I¥ S S8
Y/o Y/o ¥ Y3 Y10 6 ylusS

Voo Yoo Voo
e odlo £
¥eva Y200 YAMR (p S5 2 SIS kS) pudsslio LB (555
A v vy (PIVO X (955) P& (4S9
VA AT VY. o
/A < IA¥Y </AYA Cylnat (y g
Niai <JAVY JAY ey
Y% VIVYY VIAYA Sgid sl
TN /AN < [AA¥ ol
- /yay -/¥¥a - [¥AY Olid yf jhud
<AV <AV NAVAN 2o
<[V < [AYY - Javy ool
Y- Y- -1a &
vy YYF 173 "DEB (p 55LS 5> Y1551 ko)

I an B 5y o )3 VIR tpuian BB Cpdanie o yd YV tpuan BB o 5d o )3 VOB pl3 gy )5 p (6 IS0l A0 padplio BB (65,00 o ymluS JIUT Y
NING i o )d MAD 10l (8 jhud o )d V1Y ipunndS o AIY it LByt (gt daoyd

K opolig 015 Lo Y8 E pooling ¢ Ml anly VA« D3 paoling ¢ Jall o anlg VYoo v A ol g 23505 (ol 1) b3 jialis 0y p,56kS 2 (glil & (uoling JoSo
Sl i i 1Y s .5 i VIOY 5 5.5 e ¥ sl 5 i VI sy 5.5 VIOY 53 5.5 b VIF Bz by 5 e
)5 dao IV (4355 S 9l g p)S Juo WWINY «S5gly ol $p,5 oo )

Olilgw 0,5 Juo VIS o 0 )5 Juo V8- (55500 Oligu 0 )5 o AY (g9 Olilgus 4,5 Luo YO+ ¢yl 23505 puali |y o3 podlie opun p,55lS y2 (clil 4y Sdme dlgo JoSo
S 15 IS 3 05 1Y gl 5 e Vo

A5 Jgexe )3 piS0ls o yd Voo g VO B ¥O polie 5 o (gysld )3 Sbb g ady opjlel slrops 5.

61:‘0@1»91.»!34&? ‘u\&)éﬂﬁﬁ@)}j

b 0)93 Jobo 53 9y po Sl 59 9 3 g (opS0jlul (Siin job 4 aiulejl dnly p (Bpas STgs g o (i
(F+ 595) 029% Sl 3 b Al (St Cjgo 4y 0y p Sy sl cupd g Sligd Bpas (g Gl S
o)zl «dB S (WS 0y o2 )y Al (piomen g ABY (g 9 0D D 5 (s 1SS e Ly 9
A5 deolme 0355 (559 5] (st g0 4 Lol oamd (39 5 (63650310l odm Sy 9 A

1. User Friendly Feed Formulation-Done Again
2.. Dietary Electrolyte Balance



VP F o lg 6 Lo ol g oloely 6590 o4/ st ) (0l0 pole g pild YOA

o i 3 ySoS (w5 51

09> 78 JglS 2op3 Ve ol (ygmailinge Jslxe pid e o oy Jlygegn (el i 3 Slos () 2 s
b G5 (Sion YA w2 1S5 m Sl drgr 6 b g 4 lislen pf 038l G plgisar 0ad o gl didgS
Balojl bl )3 59, o Gtads (155 (sladiges b (68 g Wtz 1 ((S39) Y0 G 53) G205 3l g jg) b
oz glod 53 o puo alolddly 5 (45 1z pjos 5 005 Soy Bl ad> Vo oy (y95) 0 lix W] (455 oy g 505
$9,5en pplisilSlan sy 5 (1GM +10G) JS Gouly 525 (550l il criopa 5 -0 03 15 315 o e
JodS ws ol b o] J3185 5l e pmSole g olaleeS a5 (5 (gl (Ambrose & Donner,1973) w5 osliul
oilgd diges 8y b ALBlIS 0,8 il an )0 OO (glod ;0 Alip,S > AlBd Ve Gdo 4 ppw (slrdigel NidweS 50,8
xSl (el ad cus il sl lsie 4 b o (pseligslSlan o] 3 &8 By BT (e 9o sl o 0280
ol g Con 190G g8ly 45 48" JgblolS o 4 pglie (o3 5T (13,5 lis b siens SRBCT 4 gewls <ljal 45 IgM™ 419G
(Delhanty & Solomon, 1966) ol IgM (b yxe 45" ol oty Jblols po 0 olus (oL 51 IS gunl I 5lade
YT g JulS 50 ke 50 BT 3 w2

HON2, ) 15Y5al 5 JuolS 03 acle (00,5 iy )3 ) sl ) 9 ooy Brk8 gy 4 ot ((S5gy ¥ 3
N om s oslas Jb g2y Sl 3l otilojl aoly jo iy S (g5 Bigad ((S9y YD 5 g a5 pll (el
s Jitto olStalofl & ¢ pmolisglSloan Yoo o9y 4 I5llal 5 JulsTes ookl 25 als)) sl o il
[Khalifeh et al., 2009)
Ol pad St (g 50 103

0399 31 ain )3 (ctlofl clboy 5ok yo 5> p)5 A e a4 oS auST | ogtll puin CllB omis (ol
2 S35 o 0y b otalesl 451y yn 5l 0y aalab g s pdhnle jo) Can 5l g s ol LS plsis @ ign
5 03 Jloyl olSialojl & Wadigal o 5 48,5 .S 5 Pl (555l 5 pB (g St o3lo (505l (sl psil ]
3,5 ko a3 Vo0 (clod ,d 9l 55 lndiges i odle 3JUT (gl . b50s (6,00 S5 5,5 ko ds y3 =¥+ ) 5,8 )> alolBM
‘.{ f:9)5 9 M)JIS [ )] odlazwl Lv P"> d));| ;J‘..\lf L)"J9) )‘ Pb' P9 ,.JU d‘); 9 L eald )1)9 celw YF G Ly
Rodrigues et al., ) o odlawl jo5 Jao )3 5l (sdne dlgo puad Cubild iovuw (gly b s o3l Cls (e b
(2005

(0)) (gine o3l puan bl =100 — [100 X ((Mdigesta X Ndiet)/(Mdiet X Ndigesta))]

Muiet = 02 53 (pg,)S 34u51) 55 Lo 210, ¢ Neigesta =p il ©lgizmo 13 (s3s0 03le Loy ¢ Migesta = poly] Slgizeo 53 (pg S 4puST) Sl 20
Ngiet = 0y 3D (sdxo odlo duo > ¢
0P P o3l gt SlB AN 3 (5 0 311

P53 ok dshad dw 5l (Sigy YOy )3 53 ey (plesdisn loaominl b (olejl slvoy 8T (o) Ca
JGsl 5 (giloliz 5l am p s (gladiged ab &) (163 b 25 dag 5l e ol 4 (Bolad jobo & tlojl aoly

3. Immunoglobulin G

4. Immunoglobulin M

5. Sheep Red Blood Cell

6. hemagglutination inhibition



yod ‘_3/),@.:; od/)"_flaf/...‘f;ﬁ}fd.?ﬁ)o‘;ﬁo J/}.OM w.blﬁ;‘_".uu/c;w{; ‘J).(La.c)g a.t.éfv‘;);/)s‘ u).}).:/(‘;&.bjf —‘;alc)

b g 00 «JgriadS’ 5 2yl g 5 cdigod lam (g 55l pogdl Cale (0,8 oS L i3 danslS 5 mesd] (S
5 (053] oot 853) (plKlef] (slacas S oolizal L (LDL) sl JSx b cuBigpd 5 (HDL-C) Yl JIS
W oot 005l <8 pb Jeadl jgiwd (wlal y (Jenway 7300) 8363 s caids olSiwd
Wosts Juloi g @y

N3le s b g (GLM) Loges o Jio 5l oslitwl b ,1,S5 0 5 jlows & L dolad MlS 2y LB 5 igh ol
WD gy 03D ()93 > (ool Bl ol po3 a3 g s Wg) g aidly il

S g gy B saasl
g Sra 9> w8 Slos

bl 6 5108 5, 8ee ()9 Cilise (slaoygd plos 3 b (6y9l,8 Al yo wiz )3 (a8 ol ] ooliia]
G (oS g pgd 420> Ljgo i 4 (Shg) YO 13 9 (Sioy VY o 3 (V Us) % 0js wegad 0 el 292y
loygd yolus )3 92 045 ()98 )3 20> VO (59l 0y & by (i (g (i 9 (P<0.05) o (s (459 Soute
A odalie ds g 0 ig 0 (6D e gl

(p)5) 2065 slodrg (s jg 2 oalojl ooy 51T Jg

St S ¥e 39, YA A k3 \ sloss
S 39) S 39) S 39s
VASO g y-ov £y yef ¥V ok (&9l )3 oy o
VASY VO \-YA Fov Y VFA oLd (5y9ly3 D doyd VO
ary \INz4 V.55 34 YeA V- oL (5y9ly3 Cyd o> B
av¥ \ai VM £ Y VoY oLd (5y9ly3 D doyd VO
Vavy YOAY \-v¥ OA- T V- oL (5y9ly3 Cyd oy Ve e
FAA oIV Y¥IV VE/A W/E \A ke 3 Ikl glls
ol (xe s

NAYas ooy Nen NARA -Iyev - /o5 Lo JS
-Iyvs /N0 -[ass AT /A -/yya b
N2 AN AN oov¥ -IYY¥ -/£Y) 93 4>

(Massuquetto et al., 2020; Ljubojevi¢ et al., 2011) 3,5 39 S| g 2T clay g,y 4 )3 (65918 aiuloj] 5

059 ozl y d)”l-’ Lulels 5 S ‘Qb)igh'é] 0055 0359,Sue [y (Hejdysz et al., 2019) MsL 13,5 39,181 o
S edlatol oy Hlis gubs pols adllas ) (opl 3959 L .(Jahanian & Rasouli, 2016) b ieS dag 53 (59 (a8l
2 Sx56 Mg 09 (Sl )3 (psizped 95 )IUS Sl gl jsbo 4y (B)95 0593 S )3 008 (65118 D (ool Bl ol
L oS gysbay il osy il Cod Cunl (San cpl g A sdalie ((Jgeme )d) ol (550ly8 yd b dunlis

Db o odnlie s ()59 podd (5)gl)d > (iulEl polaw I dme SI (S5, YO ) e Ll 8



’f’f‘,ojle.go‘)lmﬁ.wjaledg3)5.3.0/).3/60/.:,9,1:4;).&1 i

A o b iy A (Siy VAL S g (Sioy VWU jlonds (691)8 dls o din 0)d ol i8] olaw I oolitul

(p)5) 2055 oty (Bpao Shgs 1 alojl slooy 31Y Jgu

£+ 0 You) YAUY Yy o AEA'A Yoy Sl

<559 <559 <559 <559 ) <5395
TARG! YOAA VY ASY (E) Vof 615 (6 y3lyd O3 Moy yio
YA YEAY VEAY V¥ ¥a) VY 0l (£ yslyd &3 Aoy YO
PEYY Yav- VOAD AV vE. Vs 6l (6yslyh )3 Ao 3D
PYAL YSY Yavy AYY VY Yav 6A5 (£ yslyd &3 Aoy VO
Yave YA VOOA ) VA \F 815 (£y5l 3 3 Aoy Ve
VY- /¥ YA/A \a/A YA/ \Y/0 v/ Sk 3 il st

S e daw

-I¥YS -IYEE ofexy -IYYY ooy e o lasy IS
- I¥YS -IYEE ofexy - IVA¥ - TADA olevy s
Sy -JoY$ SINFE WL <efee o[ FA RSPV

Gpan p 63 )3 ) W) K05 i 5 bl b STy e (1l s 55 9,8 1S ol )
Sy Gogy s 5l & ol 2yl ol L &S (Massuquetto et al., 2020; Colak & Cufadar, 2018) cusly STy
@l B ) (bpuslly S 5l Jols) oS (pgl8 cudly Ballae (s (S > b odlatul &5 (41,8
o s b8 (38 35,2081 (ion (Al 2019) 43 (2555 g 3 Sy B (I L 52l b
Slygs Bpae yialS Lgw dbus use ML 45,5 39,8 Lol (Jahanian & Rasouli, 2016) b S1yss B pas i8]
Gpao p 6l didols g LS (s, KbdT 13,8 03459,500 (Hejdysz et al., 2019) i cage (g5 (slodsgs
Go9ly ©yd lulj8l polaw 3l edlitwl jobs adllas )3 ¢l 399 b (Zajac et al., 2021) cusly b5 4> STyes
o1t (598 0, b duglie 13 (6,85 2055 0,93 (slal 13 5 295 JI S (clatlie yobo & (byg 0y9> Jsb ples 3 00
3 Gl (S ilises glagyw )3 SThgd Bpas il 0ad (6y98 @55 Gl ST 5 AiS ssalia (Jgene &)
Wil 0l (g ygl,8 Al e din )d Bras Yl 40 ol bawgl yiduy (gdae dlge CBL )y

YO U oyg shil 5l oad (59l )3 > po bz )3 (il 8l ggbaw oolial (F Joaz) Shgd hds cops (ogad 5
b lis (P<0.05) (gyls (xe il pod dojd & yguo & ([ Sso,

S s e s oo ehilofl claoyr S1LE Jgu

£+ 0 You) YAUG) Yy oy VEU)Y VAR oo
<S39; 30Y) 1Y) 307 <559 <559
V/AY AA V/os V/¥E AR V-0 oLd (6y9ly3 ) doyd yho
Vv Vo V/¥D AL Y -/aq oLd (5y9ly3 D doyd VO
VYA Va3 /¥ AR AR -/av oLd (5y9ly3 Cyd o> B
\ISY Vv AN \YArd VY. VY ol (5958 )3 o yd VO
AR \iai v/ay V¥ AL M- ok (8ol )3 o y3 Voo
ofe- 21430 ofo¥5 R /A RN OeSle 5kl slas
S (gne o
N5F WAV R% o[-M e .y b ylag IS
-Ivvs o[58 NN YA LV Niass bt

A ooyy A\ ey <ofeey o[y pod 43y




Y1 ‘_',/)'if-’; od/)"_flaf/...‘f;ﬁ}fd.?ﬁ)o‘;ﬁo J/}.OM w.blﬁ;‘_".uu/c;w{; ‘J).(La.c)g a.t.éfv‘;);/)s‘ u).}).:/(‘;&.bjf —‘;alc)

Massuquetto et ) us o5 davg> ) Slygd his coyps bl cow 3wS] ooy 4 @0 (6y9l8 aiules] )
Ljubojevié etal., ) cuilss (¢ 5t Slyed s cupd p &pd 39,5 39,281 Lol ((al., 2020; Golak & Cufadar, 2018
S slbarg 3 Sigs b0 s S e 555 (53,8 g 15l Bl 5 g A8 53,8 39,5087 (2011
(o8l ,Su0 5 ols) (650055 (593 jl odliwl pizan .(Jahanian & Rasouli, 2016; Hejdysz et al., 2019) .
55 drgx > S s cupd 68U BV g 5 )3 3 Lol d cage Shss Jias cu o il g2 5 puS )
o35 BY g0 9 )5 uSe LlolS” g 1S ¢ 10, 50L8T 13,8 0559,500 pwizme (Al 2019; Yasar et al., 2016) c.usls
L Shyss pM3l g)sly8 cpl 299 b (Zajac et al., 2021) i b5 sbadsss ) Shed Jas copd Lidls cow
Ot 3l (B 3 pols addlae gl b g a8 Shgd b cup (I G p3l sy Jlo )3 00 plonl Clalllas 4 a5
Rl ok by il (gdae dlge C8L)d 5 Bpas Al I LSU Cuwl (See (nl g 28b e Sialon ()95 0)93
0l @3 (o8l gl odlatal S 55 b o pd d9me 5 09

D)9 &y diges (oo (3] 2 035 (918 Al yo Wiz )3 (L3l ggbaw I3 dne S (B Jgia) 4dY Clas ogas 53
(g (Jod b dlox I laplul Lo 5 (P<0.05) A odabie pgd d2)d Cjgo &) (0SS 0yi> g pgd d2yd g (s
Bl g )ldgme Slodd (6y9l)8 Al o sz )5 (I3l ol odne iy g (laSies

¥ o 0 (2385 ladgr (0 0ig 4 Camd 203) (B slaplulil (S g 4BY (linl s (g adY 033l (alojl slooy 5110 Jga

S
N e I L M e ol W B33k slosi
X9 8 8 ady
shy

Nian) YIvY A LNV AL YA Y/5Y -[ay YA/Y Y.l5 FAIE el (y5ly ©pd Moyd sho
J¥ov Y/AD <Hay ./-av -Jovy YIYY \JAR Y-/ AR¥4 Ay 0ld (558 &yd Ao > Y
Wiaai v/aa -IYY- A Y2 2 \lizs VYo Y.I5 Va/s FAIV oS (ygld D o yd O+
-/faq YISA YA < [5NY Y/5¥ V¥ Y./5 Y/ AN ond yold D doyd VO
- /F20 Y/5Y LYY Y SN N Y/¥0 YA Yoy ¥/ VWY o gyglyp pd do 3 Ve
-[-08 /Y0 ey NN Y AT o [+5N WA S A s Y/VF Sbe 5yl slas

S (sne o
-/ova - INoF TN SRR ATN- S T RN YA VR SR /N oy lows JS
-\Ys - [5AD AV LfEEE VF AN LJOYA YA TEES YA /X bt
IAYA <Y JYSA e[S LAY 5oy /0. YA ofey < I¥AY pgd 4oy

oSG 2y 9 Oly g A (g g 9 0013 dgu 1y ABY 59 )d 3,8 XS e (Tiemouri et al., 2021) g5 020
5 oy Y (59 2 29,1 ey 4 bgw dloiS 69ld Sod imgk 5> (Massuquetto et al., 2020) cuislys (s,450b
a9y 4 bgw (syl,5 (Jahanian & Rasouli, 2016) & oS oyis (oy> Linljdl o bol il (6,5l digws
Ay i o (339 035) 39 2 5380 (6B yobo 4 5398 a1 gy ) 31 Sl g LIS anil a2 2]
5 ks uslawl lawg yesd) pAS (6555 (59l ol (Lehmali & Jafari, 2020) cuils Jbdb
cls gy iy 2 6SE Ll ol dge (155 degr |y A g 4B s iy (Dl upblsiY



Bl oS 00 oy cdinw Y b 9 p2 a3l bgw xS 6 a5 (6 )9l,8 .(Sarreshtendar et al., 2020)
9 n99,50ke b (Ui ) 92 il (5515 (GUO etal., 2020) ad o (oo (139 LEBL camms S e L dunlio )3 Lol
sb S gz gy 3 o) Alde s (g SRR 5 Sk (oS 2 (ormd GRS o (U IS 3T (0938
iy Olalllae 5l odel sty gulis g pols gyl 13 )3 (glals o dix (6)9ly3 duslio ol 3429 L (Karimi et al., 2016)
OSen opl &S iy Ciasllas pols pyb b 3D slaplsl g adY Isl 5l S0 0 ol ol lis (sl yo G (550l9)
A5b (Shhgd el 5008 sl gy S Lo 3l edlinwl g coglize (STygs pM8 5l ealial 51 5L ol

o yoelS 5 e Jgpls alor | (F Jgix) 53 (londion slodominl ) ol (9l 8 )3 (ol il gslaw 5l esliial
39 ynS T bgur Ao 3l o3kl _iolojl 5 (P>0.05) cuislis (6yl5 sxo 3l LDL g 92915 «pmagdll IS iy HDL
adllas gl b oyl a5 (Taslimi et al., 2021) cusli b5 dgx 13 9> pyw (obowdion (slaasinld 5 (ol ond
9 el 55 3 (68 ol b HDL 5 S gy Jg iaedS Sl 3l o (2855 492 13 (62055 L oS el
ool (IS CnBap il 38l Caums (6 et 318" dllouS” il onlaul g3 ) (Sembratowicz etal., 2020) cuslys yogd]
sl p 6,5l (ome50 1518 dbuS I eolitwl (Hu et al., 2016) s dsS dvgn ;0 LpalSsy Lol 4
22035 ey Aild iy AlouS b dunlie )0 (g pmesd aiby agy dbuS I eolanwl (Wu et al., 2022) cuils os (olewdon
Owoxed (Wang etal., 2017) w2 sl 65 (il g cpmegd] (JS pBg g il cow (5o ¥Y 55 igS dvgr pd
292 ) G5 o HDL 9 LDL ¢ Jg S (alidl el (U5 w351 (339381 5 599,50k L (25 2) 92 &l (5)9],3
(Karimi et al., 2016) \b _iiseS

05 lerdon laasnl p il sy 51T Jgas

LDL' HApds  wedl S g HDLY w5 Joyunls Slow
(mg/dL) (g/dL) (g/dL) (g/dL) (mg/dL) (mg/dL) (mg/dL)
YV A V/¥Y \YAR Yo/s 4 VoA ol (6598 )3 Juoyd yhuo
sy /- \/YY AV ¥a/y Q¥ ARE\ oL (£ yolyyd )3 do p> YO
¥A/S /A \/YY Y.y FY/¥ Y an ok (£ yelyd )3 o y> B+
/A VA V/¥Y Y/vY ¥y/Y YO V¥ ol (69058 )3 o yd VO
£VA VA \Ans \YAN aY/\Y 114 ¥ 0l (65918 )5 Juoyd Voo
Y/ .y /Yy - IYY Wy \EIY Y/ eSile 3 Ikl (slas
Gbxe o

~IYEA NN /¥y - [YYE N AR <[5 )l JS

<[as¥ -/yavy < [ADA -/¥VY <50 ALY < [AVY b

NAnis N/ < IYYY <[$AA <[¥A¥ <[A+A NAta% P9 d> )

Alpgd a2yd 5 (s jsb @ (on 5 5l pan el ond (gl Al ye i ©)5 Ll slaw I esliial

P Y Jgs) cuilss sl s oole pedn cubilB p osd (el ©)d dull obaw Lol (P<0.05) cuily (g yls sins
opsomen (Massuquetto et al., 2020) wi s odlo g uBigp mead Cubll Doy caw )3 0,5 M il
—00) puS Syl (5,9l,8 Lol .(Jahanian & Rasouli, 2016) 51> dguto |y pugp peiad Cubils Lgw alouS™ 5,5 54yl

7. Low-density lipoprotein
8. high-density lipoprotein



VY 0[50 9 00li oS ... s gS dz g2 10 (sko Olao pucid Cobild 9 o | grawly o0 JKloc 4 0 (559/08 1y G (kg o — ~olc)

bl ol ol 939 b (Salavati et al., 2021) cusly (6,8l Kuis oolo 5 (g puad culild 5 (31,5 5lo 4,3 A
o] b L (1o o S5) glite slas glyd 5 O (5,5 Jai )3 b o plos] lallas | (30 )3 (st Slgo e
sl iy i ) il gl 1 osliel ol L ol axllae Lol .Casl 0395 gunad ((glals o din (gy0],3) pil>
o b opl a8 and oo oyl 1y doecs oy e A (69ly8 ) Mo ) VO (gl 0yun g ALl Cuie I puad cldild 4y o

bl e Sinlon (559, Y0 glade )5 (1 (139 9 STt Jds oy

SbgS g ) (sdke dlge muan bl dlof] slaoye 51 Y Jgue

B St oale oy, o
YIE av/a YI¥ 0l (65,8 Cyd Mo pd o
safy ay/y sy 615 (5 yslyd 0y o y> YO
an av/a VI 0 (6358 O3 Ao 3
YAIA a¥/y YAIA 0dd (6358 &3 Ao y> VO
YVA/A av/A YA/A 0d (6358 &3 doyd Ve
<A <[AA AN 0Sbe 3 lliwl (gllas
S ixe o
<ifey Ly <.fey o lagy IS
<ofeey Niza <ofeed b
<ifee) Y- <ife) pyd 43>

JolS 5 9 151051 15 g (sihusS 50,8 JslS ade M glSgin] 5 G gl liee 5 JS ool adsi r otalol slaopr 51 A Jgot

STy Brn i ads (ol T i GwgS jo)8 JodS adde (ol T i

ol Ilslas] IgM 19G 5 ol sl o5
¥ Gl 3wy e i

£IsV \l/a% Y/ £l Ab- odd (698 )3 Aoy Hho
FIvY Yy AR 5o a/y- oMb (698 )3 Mo p> YO
FIvY Yoo YIvO £l AIVD oL (£ y9lyd )3 Aoy B
Fle- Y/ ¥/ A AIVD oL (£ y9l8 )3 Lo y> YO
Fle- Fle- Y/Iy- o/f- AA- 0l (£y9l8 yd lopd Voo
AT -lovy AN -lovy VoY Sbe 5ylbl clas
-[avs AN -[as. -[AA AV jloss JS (o) (ime o
-IFYY R /0.0 Iy -[a0v s
- /AN A\ -IVY- -[avs Ay 93 dy

e 5 IS L Mg 0 )l il 00 gpgld el e aiz )5 (il golaws jlodlizul (A) Joix 4 295

5 s g (P>0.05) cudlss JulSgs 15 g (saidwgS joy JoulS arde (IGM) M (yglS il (19G) G pymglS oo
0394 SThgd pMBl (gy9l,8 il aisej ;5 (Sl lallae cusls (P<O.05) s sxe il pgd dnyd ¢ o ygu0 4 I5lolis]
2ol @SS pas Sl el (seds SIS AbuS Sl oy Lol 0 plonl (1365 avgn 3 el g )
O 2 ool mes el g b aily ag dluS” ) eolitwl K0 yimgh o (Wuetal, 2022) 55 M 9 G 5l sie]
ORIl L (Si9) T o 3 Ll cad (1395 x> 0 M gl gil (a8 9 G gl gianl (a3l oo ¢ 39y T
oaals Sl aelie 10 (6mesd higw dluS | edlatwl yies (Wang et al., 2017) 4 coge M 405l sio]

.(Chachaj et al., 2019) 3 M (1055 5ias] 5 G 115l 5]



S5 4

b b duglio ) 00d gyl 8 )5 o> Vv e (Ilslil ale (ool (3T 29) el g (i) 43Y Slao oguad
2l uL*’ |) gy C.J)fil 59.\4..;

S35 vl
S (pl oS oo (S10)38 5 ;ST Wilorows 0fgp (ol (Jlo @lie (ol s 4 3l pd (glgy ST 8 1 ()
ol Bl 059, Blanl a4y Sliwd g 34850 C iy D coe LR Niowd )|

&bo

2 035 (£y318 053 gt BB (551 s (V¥ +) el (LIS g £y pio (gl tanT 3Ll s £pume (59005
P G5 b dagr SasS 039 (Slshge 9 455 3,8 ke (peril JaSe gy 9 b sl 3 o S ciliee (slaled
Y5A-YAA :(Y’)\Y‘ 'UL’J/LYOD rc}[ﬁ d[bu&b});' ‘_5.?)9) Y —Y¥ 0)9.)

039, LF‘“’L““’M) 9 asy u...m.{ ‘.))gsl.o& .(\\“ﬁﬁ) Oy cu.b; U.}LO).) 9 ‘Lc)JL 99[1.;.3 HRVE 93 GL‘A.LB uﬁ.uo fu‘)5)3 c)])w))w
s sl 4 353Ny sl SY 5 i skl U o33 o3y ol S 00 5 58S ladnge

SVO-YAY ()0 5/

boad 5y9l8 paiS Sl odlisol 13 sy (VF20) 18T o Vs g £ pmimo (55005 005] (L] s 1L parmass ¢ Slslo
NOO-YEY (YWY . ob clidar. bsS sladngy 3 Slas oy o o)l

ol el Sl Jsl Qle el 5 pb (clo SThps mols ()] (VTA) G Sadmo ¢ 22

(231 12938 5 299,500 b (B35 1) 32 01> (6918 0908 93 3l Ayl (VWA ) s 13 (213 5 fskou ¢ 25 (0B (oo S
OY=5 ((\FW ob pole glo jingss . iseS sladses 13 Jo5 (sladominlyd g ddY Olaw ud) o]y 5

5 05b pb Shss ()98 5 (TT @ols (sloiay (WAY) Cumae Ol g Lo ple g pulie el jllas fopme (aliile)S
S ol 5 ol bl (sl Sl b/

REFERENCES

Ali, J. H. (2019). Effect of Corn Fermented by Saccharomyces cerevisiae in Diets on Production Performance
of Broiler Chicks. J Pure Appl Microbiol, 13(2), 1025-1030.

Ambrose, C. T., & Donner, A. (1973). Application of the analysis of variance to hemagglutination
titrations. Journal of immunological methods, 3(2), 165-209.

Chachaj, R., Sembratowicz, 1., Krauze, M., Stepniowska, A., Rusinek-Prystupa, E., Czech, A., ... & Ognik, K.
(2019). The effect of fermented soybean meal on performance, biochemical and immunological blood
parameters in turkeys. Annals of animal science, 19(4), 1035-1049.

Colak, A., & Cufadar, Y. (2018). The Effect of Rations Containing Different Levels of Expanded Corn on
Performance in Broiler. Selcuk Journal of Agriculture and Food Sciences, 32(3), 412-414.

Delhanty, J. J., & Solomon, J. B. (1966). The nature of antibodies to goat erythrocytes in the developing
chicken. Immunology, 11(2), 103.

Guo, S., Zhang, Y., Cheng, Q., Xv, J., Hou, Y., Wu, X., ... & Ding, B. (2020). Partial substitution of fermented
soybean meal for soybean meal influences the carcass traits and meat quality of broiler
chickens. Animals, 10(2), 225.

Hejdysz, M., Kaczmarek, S. A., Kubis$, M., Adamski, M., Perz, K., & Rutkowski, A. (2019). The effect of faba
bean extrusion on the growth performance, nutrient utilization, metabolizable energy, excretion of sialic



Y0 K0 9 00lj JlaST ... siosS do g2 0 (selto Olpo pucid Colild § oy | prwly 0 pSKloc pp 0 (6)9/08 < yS W (Mg o — ole)

acids and meat quality of broiler chickens. animal, 13(8), 1583-1590.

Jahanian, R., & Rasouli, E. (2016). Effect of extrusion processing of soybean meal on ileal amino acid
digestibility and growth performance of broiler chicks. Poultry science, 95(12), 2871-2878.

Jin, S., Chen, S,, Li, H., Lu, Y., Zhang, D., Ji, C., ... & Yang, N. (2013). Polymorphisms in the transforming
growth factor B3 gene and their associations with feed efficiency in chickens. Poultry science, 92(7),
1745-1749.

Khalifeh, M. S., Amawi, M. M., Abu-Basha, E. A., & Yonis, I. B. (2009). Assessment of humoral and cellular-
mediated immune response in chickens treated with tilmicosin, florfenicol, or enrofloxacin at the time of
Newcastle disease vaccination. Poultry Science, 88(10), 2118-2124.

Lehmali, I. F., & Jafari, M. A. (2020). Soybean processing effects on the performance, carcass traits, and blood
metabolites of broiler chickens. Indian J. Anim. Sci, 90, 1134-11309.

Ljubojevi¢, D. B., Milosevi¢, N., Bjedov, S., & Stanacev, V. (2011). The nutritive value of extruded corn in
nutrition of broiler chickens. Biotechnology in Animal Husbandry, 27(4), 1733-1740.

Massuquetto, A., Durau, J. F., Barrilli, L. N. E., Dos Santos, R. O. F., Krabbe, E. L., & Maiorka, A. (2020).
Thermal processing of corn and physical form of broiler diets. Poultry Science, 99(6), 3188-3195.
Rodriguez, M. L., Ortiz, L. T., Alzueta, C., Rebole, A., & Trevino, J. (2005). Nutritive value of high-oleic acid

sunflower seed for broiler chickens. Poultry science, 84(3), 395-402.

Sembratowicz, 1., Chachaj, R., Krauze, M., & Ognik, K. (2020). The effect of diet with fermented soybean
meal on blood metabolites and redox status of chickens. Annals of Animal Science, 20(2), 599-611.
Taslimi, K., Jafarikhorshidi, K., Irani, M., & Kioumarsi, H. (2021). The Effect of Substitution of Extruded
Soybean Meal (ESM) on Growth Performance, Carcass Characteristics, Immune Responses, Biochemical
Variables of Blood, and Nutrient Digestibility of lleal in Broiler Chickens. South Asian Res J Agri

Fish, 3(3), 40-51.

Wu, Z., Chen, J., Ahmed Pirzado, S., Haile, T. H., Cai, H., & Liu, G. (2022). The effect of fermented and raw
rapeseed meal on the growth performance, immune status and intestinal morphology of broiler
chickens. Journal of Animal Physiology and Animal Nutrition, 106(2), 296-307.

Wang, Y., Deng, Q., Song, D., Wang, W., Zhou, H., Wang, L., & Li, A. (2017). Effects of fermented cottonseed
meal on growth performance, serum biochemical parameters, immune functions, antioxidative abilities,
and cecal microflora in broilers. Food and Agricultural Immunology, 28(4), 725-738.

YASAR, S., GOK, M. S., & GURBUZ, Y. (2016). Performance of broilers fed raw or fermented and redried
wheat, barley, and oat grains. Turkish Journal of Veterinary & Animal Sciences, 40(3), 313-322.

Zajac, M., Kiczorowska, B., Samolinska, W., Kowalczyk-Pecka, D., Andrejko, D., & Kiczorowski, P. (2021).
Effect of inclusion of micronized camelina, sunflower, and flax seeds in the broiler chicken diet on
performance productivity, nutrient utilization, and intestinal microbial populations. Poultry
Science, 100(7), 101118.



