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Introduction:by-products from the dairy industry, particularly whey which is the liquid
residue remaining after cheese production, despite its high nutritional value, is often considered
waste. However, its dried powder form can be used in poultry nutrition. Whey powder
improves protein and fat digestibility in monogastric animals, thereby enhancing feed
efficiency.Therefore, given the high biological value and quality of the proteins in whey
powder, its bioactive compounds, and prebiotic properties, it plays a significant role in
mitigating the effects of stocking density stress and consequently improving bird performance.
Additionally, corn gluten, due to its affordability, appropriate nutritional value, and easy
accessibility, can reduce feed costs while supplying part of the energy and protein requirements
of poultry. Increasing stocking density is considered a management strategy to enhance
production and efficiency in poultry farming. However, despite its advantages, high stocking
density may lead to reduced performance, increased mortality rates, leg problems, and
decreased bird welfare. Based on previous research and reviews, there is currently no
information regarding optimal levels of whey powder and corn gluten under varying stocking
densities for the Arian strain, specifically concerning growth performance and blood
metabolities. Considering the critical role of gastrointestinal health in broiler growth and
efficiency, evaluating the combined effects of these two feed sources (whey powder and corn
gluten) in broiler diets under both standard and high stocking densities represents a
scientifically and economically grounded nutritional and management decision. The goal is to
optimize growth performance, essential amino acid profile of the diet, biological value of
consumed protein (improved absorption), and blood metabolities by reducing stocking density-
induced stress. Accordingly, the present study aims to investigate the effects of different levels
of whey powder and corn gluten under varying flock stocking densities on the growth
performance and blood metabolities of Arian broiler chickens.

Materials and Methods: In this experiment, 600 one-day-old male Arian broiler chicks were
used. The study was conducted as a completely randomized design with a 2x2x2 factorial
arrangement, involving 8 treatments, 5 replicates per treatment, and 13 chicks per replicate
under standard stocking density conditions, and 17 chicks per replicate under high stocking
density conditions, starting from one day of age. In this experiment, 45 experimental units (pen)
with a length and width of 100 x 100 cm and a height of 80 cm were used, with a floor area of
1 m2 per pen. The experimental treatments included: 1. Zero percent whey powder and zero
percent corn gluten at 13 chicks per replicate (control group) 2. Zero percent whey powder and
zero percent corn gluten at 17 chicks per replicate 3. 6% whey powder at 13 chicks per replicate
4. 6% whey powder at 17 chicks per replicate 5. 3% corn gluten at 13 chicks per replicate 6.
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3% corn gluten at 17 chicks per replicate 7. 6% whey powder combined with 3% corn gluten
at 13 chicks per replicate 8. 6% whey powder combined with 3% corn gluten at 17 chicks per
replicate. The diets for the starter, grower, and finisher phases were formulated based on corn
and soybean meal according to the nutritional requirements of the Arian strain. Feed intake and
body weight gain were recorded weekly, and feed conversion ratio was calculated using the
data on feed intake and weight gain. For evaluation of blood metabolities, blood samples were
collected from the jugular vein at slaughter and analyzed using a centrifuge and an autoanalyzer
device. Statistical analysis of the data was performed using SAS software.

Results and discussion:The main effects of whey powder and stocking density significantly
increased feed intake compared to the control treatment (P < 0.05), while the main effect of
corn gluten had no effect on feed intake (P > 0.05). The main effects of whey powder, corn
gluten, and stocking density over the entire period significantly increased body weight and
average body weight gain of the broilers and decreased the feed conversion ratio (P < 0.05).
The interaction effects of whey powder, corn gluten, and stocking density over the entire period
significantly increased feed intake in broiler chickens compared to the control, with the highest
feed intake observed in the treatment containing 6% whey powder, 3% corn gluten, and 17
chicks per square meter (P < 0.05). Other performance indicators, including feed conversion
ratio, average weight gain, and final body weight, were not affected by the interaction effects
of the experimental treatments.The main effects of whey powder and corn gluten did not have
a significant impact on the blood metabolities of broiler chickens (P > 0.05), but the main effect
of stocking density significantly increased HDL levels in the broilers (P < 0.05). Blood
metabolities were not affected by the interaction effects of whey powder, corn gluten, and
stocking density (P > 0.05). It seems that simultaneous use of whey powder and corn gluten at
different stocking densities can be considered an effective strategy for improving the growth
and productivity of broiler chickens. Managing stocking density along with the use of
nutritional additives can help improve the lipid profile of broiler chickens, but the direct effects
of whey powder and corn gluten on blood metabolities require further investigation.

Conclusion: The present study demonstrated that the use of whey powder and corn gluten
combined with stocking density management can have positive effects on growth performance
and some metabolic indices of Arian broiler chickens. Specifically, whey powder and stocking
density significantly improved feed intake and growth parameters, while the combination of
corn gluten with stocking density reduced blood LDL levels, which may indicate improved
metabolic health. Although some blood metabolities were not affected by the treatments, the
overall results suggest that simultaneous adjustment of dietary composition and environmental
conditions can enhance productivity and health in broiler chickens. These findings may provide
valuable guidance for optimizing feeding and rearing strategies in the poultry industry. Overall,
the results of this study indicated that using 6% whey powder and 3% corn gluten at a stocking
density of 17 birds per square meter can improve the performance of Arian broiler chickens.
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Table 1: Ingerdients and chemical composition of experimental diets for Arian strain broiler chickens in the Initial period

(1 to 14 days)
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JRE YN 0 0 6 6 0 0 6 6
Whey powder?
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Corn gluten

o 52.72 52.72 45.89 45.89 53.24 53.24 46.36 46.36
Corn
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Soybean meal
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Soybean oil
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Calcium carbonat
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bicarbonate
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Min-vit-premix3
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DL-Met
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Tryptophan(%)
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Calcium(%)
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1 Whey powder per kg of diet 10% crude protein, 0.7% calcium, 0.5% phosphorus, 1.5% fat, 7% moisture, 20 gr sodium, 15 gr chlorine,

15 gr potassium, 1.2 gr magnesium, 2200 kcal metabolizable energy.

2 Corn gluten per kg of diet 40% crude protein and 3100 kcal metabolizable energy.

8 Mineral supplement per kilogram of diet contains: Manganese: 39680 mg, Iron: 20000 mg, Zinc: 33880 mg, Copper: 4000 mg, lodine:

396 mg and Selenium: 80 mg.

3 Vitamin premix per kg of diet 3600000 IU of vitamin A, 800000 IU vitamin Ds, 14400 IU vitamin E, 700 mg vitamin B1, 2640 mg

vitamin B2, 3920 mg vitamin B3, 1176 mg vitamin B6, 400 mg vitamin B9, 6 mg vitamin B12, 40 mg vitamin B7 and 400 mg

antioxidants.
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Table 2: Ingerdients and chemical composition of experimental diets for Arian strain broiler chickens in the
Growth period (15 to 24 days)

Sy 8l Vloss Voless ¥ oloss ¥ los 0l F o Yles Ao
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Stock Density

T 0 0 6 6 0 0 6 6
Whey powder*

Gy pglsT 0 0 0 0 3 3 3 3
Corn gluten?

&) 58.12 58.12 51.24 51.24 58.49 58.49 51.61 51.61
Corn

b gus dles’ 36.73 36.73 36.55 36.55 33.73 33.73 33.55 33.55

Soybean meal
Lgw 69, 1.13 1.13 2.38 2.38 0.69 0.69 1.93 1.93
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0.50
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0.18

0.15

0.50
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(0 3) tamurt (gt
Met+Cys(%)
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2950
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1.18

0.88

0.69

0.24

0.75

0.38

243.51

2950

20

1.18

0.88

0.69

0.24

0.75

0.38

243.51
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1.18

0.88

0.67

0.23
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0.38

257.48
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1.18

0.88

0.67

0.23
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257.48
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1.18

0.88

0.66

0.22

0.75

0.38

226.70
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1.18

0.88

0.66
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226.70

1950
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1.18

0.88

0.64

0.22
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1 Whey powder per kg of diet 10% crude protein, 0.7% calcium, 0.5% phosphorus, 1.5% fat, 7% moisture, 20 gr sodium, 15 gr chlorine,

15 gr potassium, 1.2 gr magnesium, 2200 kcal metabolizable energy.

2 Corn gluten per kg of diet 40% crude protein and 3100 kcal metabolizable energy.

3 Mineral supplement per kilogram of diet contains: Manganese: 39680 mg, Iron: 20000 mg, Zinc: 33880 mg, Copper: 4000 mg, lodine:

396 mg and Selenium: 80 mg.

3 Vitamin premix per kg of diet 3600000 1U of vitamin A, 800000 IU vitamin D3, 14400 IU vitamin E, 700 mg vitamin B1, 2640 mg

vitamin B2, 3920 mg vitamin B3, 1176 mg vitamin B6, 400 mg vitamin B9, 6 mg vitamin B12, 40 mg vitamin B7 and 400 mg

antioxidants.
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Table 3: Ingerdients and chemical composition of experimental diets for Arian strain broiler chickens in the

Final period +(25 to 45 days)

Shes el Vboss Yoless ¥ loss ¥ loss 0l F o Yles Ao
Ingredients Treatmentl  Treatment2 Treatment3  Treatment4  Treatment5 Treatment6  Treatment7  Treatment8
Camox o515 - + - + - + - +
Stock Density

JRH NN 0 0 6 6 0 0 6 6
Whey powder!

b gl 0 0 0 0 3 3 3 3
Corn gluten?

o 63.49 63.49 56.60 56.60 63.86 63.86 56.97 56.97
Corn

Lgu s’ 30.74 30.74 30.56 30.56 27.74 27.74 27.55 27.55
Soybean meal

bgw ) 1.48 1.48 2.73 2.73 1.03 1.03 2.28 2.28
Soybean oil

JUTML QAT 4 0.91 0.91 0.89 0.89 1.01 1.01 0.99 0.99
Calcium carbonate

Olind plS (6 1.69 1.69 1.56 1.56 1.56 1.56 1.43 1.43
Di-calcium phosphate

S 0.25 0.25 0.18 0.18 0.25 0.25 0.18 0.18
Nacl

Ol S prebes 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Sodium bicarbonate

aiolig  gdne JoSa" 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Min-vit-premix3

oese JI 6> 0.36 0.36 0.38 0.38 0.38 0.38 0.41 0.40
DL-Met

RUNCORWARNEN 0.33 0.33 0.35 0.35 0.42 0.42 0.52 0.44
Lys- HCL

LIS dsS 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Choline chloride

Chemical composition

SH5LS) padgrlio BB (6550 3025 3025 3025 3025 3025 3025 3025 3025
(p)SskS

Metabolizable

energy(kcal/kg)

(142)) Pl siig 18 18 18 18 18 18 18 18
Crude proteine(%)

(2 3) e 1.18 1.18 1.18 1.18 1.18 1.18 1.18 1.18
Lysine(%)

(33 Copisansnrt ysS g 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Met+ Cys (%)

(Mo )iy 0.62 0.62 0.60 0.60 0.58 0.58 0.56 0.56
Threonine(%)

(hopd) gt 0.21 0.21 0.20 0.20 0.19 0.19 0.18 0.18
Tryptophan(%)

303) S 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70



Calcium(%)

(30)3) yhsd 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Phosphorus(%)

oy 038l 5 (9 ol

(PSS 3 oY1y S (ko)

DCAD(meqg/kg) 207.25 207.25 221.21 221.21 190.45 190.45 204.40 204.40
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1 Whey pouder per kgr of diet 10% crude protein, 0.7% calcium, 0.5% phosphorus, 1.5% fat, 7% moisture, 20 gr sodium, 15 gr
chlorine, 15 gr potassium, 1.2 gr magnesium, 2200 kcal metabolizable energy.
2 Corn gluten per kg of diet 40% crude protein and 3100 kcal metabolizable energy.
3 Mineral supplement per kilogram of diet contains: Manganese: 39680 mg, Iron: 20000 mg, Zinc: 33880 mg, Copper: 4000 mg,
lodine: 396 mg and Selenium: 80 mg.
3 Vitamin premix per kg of diet 3600000 1U of vitamin A, 800000 IU vitamin D3, 14400 IU vitamin E, 700 mg vitamin B1, 2640 mg
vitamin B2, 3920 mg vitamin B3, 1176 mg vitamin B6, 400 mg vitamin B9, 6 mg vitamin B12, 40 mg vitamin B7 and 400 mg
antioxidants.

O gl sl 00l LI F Jgio 50 o)l g (2555 sladegr 15 3,8Mas o] glales Lol
15 Jald e & Cos Sy Bpas Gl el ) b & Caxen (15 g i g Lol ST ol
FelS ] g ol @3l (P>4/40) cuils Slygd Gpan p 68« 5glS Lol I Ll (P<+/+0)
a5 Ol o g pRIBl Sle 5 bz s G Gg ) sne ok 41 0)93 JS 53 Cumex o515 9 )
P38 55 sladrgr 15 3Slee p iulojl slajlas Blite Il (P</+8) ol gals' 1) Sy s
G STygd Bpan ialjdl el (6)logine jobds Cuxen 1515 gyl )9y e Sl ol o1 1)1 0 Jgae
YU o515 5 Jsane o815 Ll )3 gl o0 003 # jl oslital 45 (g 4 (P</+0) 0 alis o &
IS 03 Cumoz o515 5 €5 (5l il 1300 (IS o 1 3l G ) gyt STy o dald Jlo 4 G
Ol 45 (5yobdy > Rl alS 4 G (UbS Sladrgr )3 ) Shed Bpas )3 gne ©ygo 4 0)93
S92 @y i 50 dergn askad WY 5 )3 gl Mo > ¥ el g a0 > P gsle e 4 bgype STss LBy
5 0% W Oig ot B3y oIl ke S hasups Jeli (0 Sles slagasly ple (P<1/+2)
o & s (5348 ©yg0ts Lol (2855 41,3 alojl (slalos Blite ) 3bcos bl 1y DS padls

(P>+/+0) sls -lis 2940 2ol

S Caold g b Caunj LS 5 3929 oty Ol g sl S YL CutS 5 (Siden B 4 aag b

(V¥ 2a2) 2Vl (Soiglse 35 I g cnl il salss 0k 5 Slas 5 Codls 1 (pate G o] (Sises
Sy els bk 5l (Pineda-Quiroga et al., 2018) was 1,8 156 cov 1y osp 3,5des wlgs 0 45 3,0

@ d g5 b bguw Al Jl it (030l Wilg o CanS Bd Jlong 4 a8 0390 (6551 9 (g i @ute o
o LS 3 (s YU S 9 355 e 3l ) e <l o 58,5 )8 cplply g 098 o YL G
I3 o SIS o (5551 5 g (ST oS g tiames igate 03,55 dhsal (slmdnl 31 i )y



oy (©)3) (5351 @lie g (Lgw) B9 @lie Jl (i (30l Wilg oo & Wit o5l> SV guas 5l )d (gl
9 wgus\/wi (9268 SV wilo (gdaxie uligp LS (gl MQT P A o)Ll a8 yobo ylen igus
s (Patel, 2015) 55,5 oyl dlobs oo 5 gl 5 420l om Wlg5 o a5 1L oo by ) 92015 gt
yiomed Gl 0133,5 55 WST5 i 5 o6 Sl GEal caw (un] )39 duy o a5 4 pols imgh gols b
cuv-w}J) )‘.)4>L.» M] ‘_gl.tb.)w»‘ )] LS’YL’ C9Jaw ALY ‘)1.) J.J.)éu )MJUT LSLQ’L}*;"ﬁ)" b D)L»‘ as )9.b ulo.m

Smithers, 2015 and Pineda-Quiroga) s> )8 ,sbices awguse IS8 4 1) oy 3 Slas 1l oo
0958 4o 5> Ady 3,8dee Doty jl (LB slaimoh 0yl Slodan pols yiagh s L aS (et al., 2018
) Slgen yols imgs ols b aS.(Momtazan et al., 2011) wles,8 coles (ygubs 0y 4 vl y34)
Long et al., ) wil 2565 choasgs ;5 039y (sla Ligo Suo Ay denps e 4 wilgs o 5, Shos gty oyl
= 45l gl oaimd Jlasl (sloyBiyy ol (il b Wl oo il 530 48 ool ot I jtmgy (2018
U555 oDl d90 4 039y pomig e elald g n g S 0y lalEl slodg) duw 3)Sdos o0 yd g (k5] o)
5l g oliul g o (ghiedlge Lie paw yiuljhl cuw gas9e ol 8 (Dulantha et al., 2022) s Sas
N Ssedan 35y o2l b ganol e wies J(GUlSEN et al., 2002) sas o Liali3l 1) sisedlge
)5 (oal i 3)Slas g 039y Cedles dgue > SPse LI ((SHgmsn Cuolh g Jblun) ClS )
@1y S o Jos Signsn olpica a5 039y ol Lol obe joY (Pineda-Quiroga et al., 2018)
;565Y (Molnar et al., 2018) 54 0 yoss (gl 039, (slaig S bauwgs Lol 95 waits 155 o5 035 dlanng
i dlge PH g 08 o Joe (gl 039) S8Vl slag Sl )b | pess car Dmgw S lsie
oS ooy ialal 1y claedlse wln oS plply « (Corrier et al., 1990) 5,5 .+ )13 18t cov s,

2 Shed Spae Gl ) Sl en pole agh gl b dod (ol & 39 0k 5o 3900 o Wl o0
Cal ppnel Jlbcan) @laS 5 jl o8b cliedlge w5 puid dere Jddy Vsl pnl g Cpae il
S slbdsgs ST Gyms (6l ine yobots Cames w515 I3l 5 sl 39 203l (Patel., 2015)
Sy onizzen o Rzl o6 ] o9 Cute T oML Wl oe o0 cnl A1 Ll |y )] g
San & Cl S1yd Bpme ey S b )0 (5o 05 (g bl ciliee oS5 Ll 4 lnee g
SiPl g o whe g S )3 P il bdagr 3 odle (pl an Wbl L (Slais Glaogas e ol
g o Jlite Silecnl 1 ogMe 355 LgudlonS | oty ciSole Wlgi e CueS Blod Sl ogiga o 039y
2 gl 35y 203 5 il edlisl o gyl s by Gl o)l tme S5 4]y STy B pa cmer o815 g iy
i) g Al aw (S oh s (i il ol yon 4 1aLS & Cuns VL STy Bpas o515 daw g 2
Jolos (l (oS 55 e G5 a3 457 3)S Sl ) SThod Bpae (e oyl «Camex o515 5 )3 (5518
Ol 38 50 YL o815 5 &35 5l il 30 o g )b e Jol (Sl b sl o g (glaydis i3 e 5
P9 F S 5 Jg sl (65505 ) Jitno paS 2 51 and 0 i 45 s oamlia STy bdScap 5 0
Copan pyiir 025) g YL saae Bld I uya yio 3 doge a8 WV (S5 b )3 gl AT g pinc
sl sy S Jlal aljdlon 51 Sl wlgi e ggdse cnl ol i1y STss hasicaps %S 9 Slss
Sy i Bl Ay (as s dg > (Uhyan pSTie baulpd )3 ol 2885 sladesn ey 3 D (g8
Bep YL cuasS 5 (Mehri et al., 2004) o555 cuid jl o8 & o] pg il lojen odlitul




GYL CueS g i Opdgsie 0,565 aiel clanl jI 28) @3 5lS 4 (Gregory et al., 1999)
LS wald CudsS b g (S (un 5 5561 b Jolate opr S wlge Vb o815 laulpd 53 (551 9 6Son
lpl ybees s (g 5 ois ol oSlke S bdscn ps sile (53,Sles (slaadls plo &Sl 352
Lol 53 3l oo a5 ] (03,80os (cladgun iSuigs aali e 4 comd byl (6308 dgu0 8,55 )13 lise
il soeSTi 53 @3 (SIS g el g 5l lojen eolitl &S sy Jai a3l 423l Coonl Sliles

OlSdngR 25 )| g5 3)90 (DS sladz g (690500 9 Wby S sl Sge il Sl 4 Sl oo
obj slod b slabazes )3 0y (58)5 )18 5 wbioo Sl onin buzee (glos s (S15 (al58 L oS Sisdien
L (Feddes et al., 2002) |, Ken 4 ;8 .(Zhang et al., 2013) s)ls Jbis & |, $y55 Gpas LialS
D)5 (beS (st g (B pas Shhgd p ()l gne ;U @515 GlaljEl oS )5 155 o515 e e Sl ool
Sy Bpas Gl case (siio dlgo il g piat 3900 b Al o il g 5 B Sggy Jio LS5
Dastar et) wsb 138,55 wlg oo odal Cass & zols bl Bras 595 g rdsgs 5ygp Lalys anll a5 Kga
039 Uil syl dme gy xS ol (Houshmand et al., 2012) -, Kea 5 sieidga (@l., 2008
A 815 o8l 01 (3155 (6500 Slilllas 13 305 352 il (clagSTy > 4Bl g sladsr 4l
ol imgh ls L &S (Vargas-Rodriguez et al., 2013) ol awsls Slygs Jodscw o p 6 b size
ool s lalyd aile oo Jolge S 4 sl (S wiliseo cltylofl gl (e (2B )05 Slgson
&b > 23 (139 9 UBran 0293 S5k e it )3 0k DA o S B igrd g lod B 5l Jlo )3 00
g hgn 3 (@yerie 2 08 p Ve g WA ) o515 o Yo 1 &S gy >l o515 A5 &y S
Gyesie 3 0Np W (Jg il olyon ) a3y 25 cp il c@papie po 53 odiy Ve Ghygn b oMl (135
Sy e hxe 2bgyl Mg oL Lasls (Gholami et al., 2020) sls ;Lis 1y (oobasdl o35b o it
B s cops g 1y 3,Slas pogMle ol b (gl 15 sl (2365 (sladagn (oolaidl 033l (Sl
Jelge a8 Loy il Jialofl 3 oSl &) a5 b g on 3,5 a5 3 35 Sl o> 5 g slajgy S
odnlin ylos o Cano (pl yd 8 gyl dme AN Y cunl 039y s b jlows dad (gl ol l5ae o 550
ashad VWV g &) elS ao > ¥ il g oy 5 phw gl A Yl 3 ol Mg o) asls i

S 3 Caodl ppuols Gimgh sl (S o il sald Hlew 4 Cand |y Jlae oy b gy @iy o ) Ao
Glp (oleidly Bl o 5 )l WST bsS slaasgs Ab) 3 Sles Doty 5 Curer WS15 Cupde 5 (gia0dlge
Sl g)lae yo Camo )3 g bulpd g 8 (jlodige

Ol g (565 sadrgr 3 Shee (oS5 9 ©)3 el ] g ol 51 -€ Jga

Table 4: Main Effect of Whey powder, Corn gluten and density on the Performance of Arian Strain broiler

chickens
<l Srae Shgs (5:Ske Shes hss cope sl 0js el O ol el
(059035 /) (059035 /) (es93/035/p,5)

effects Average Feed Intake  Feed Conversion Ratio  Average Final Weight ~ Average weight gain

(gr/period/bird) (gr/period/bird) (gr/period/bird)
s g
Whey Powder
0% Whey powder 4167.50° 1.992 2149.45° 2105.45°

6% Whey powder 4229.00? 1.77° 2439.75° 2395.752



SEM 10.668 0.030 34.499 34.499
P-value 0.0003 0.0001 0.0001 0.0001
S opels

Corn Gluten

0% Corn gluten 4194.00 1.952 2213.60° 2169.60°
3% Corn gluten 4202.50 1.81° 2375.60° 2331.60°
SEM 10.668 0.040 34.499 34.499
P-value 0.557 0.002 0.002 0.002
Cunod STy

Stock Density

13 Bird/m2 4171.25° 1.928 2232.70° 2188.70°
17 Bird/m2 4225.252 1.83° 2356.502 2312.502
SEM 10.668 0.030 34.499 34.499
P-value 0.0001 0.042 0.016 0.016

ol (P<T00) o gxe cgles oaimd (U5 (ygiw yo jd e pé gy 18-C
a-c Means within the same row indicated by different letters are significantly different (p<0.05).
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Table 5:The Interaction effect of Whey powder, Corn gluten and Stock density on the Performance of Arian Strain broiler chickens

blize o3l Srae Shed ke (S b oyl 2o Ois el 03y ol Sl bl Wy 2L pasls
(0s93/083 /p5) (03990 1 p3) (0193005 1/p3)
Interaction effects Average Feed Feed Average Final Weight  Average weight gain  Europian Production
Intake Conversion (gr/period/bird) (gr/period/bird) Efficiency Factor
(gr/period/bird) Ratio
@3 59 g il g
Whey Powder and Corn Gluten
0% Whey powder and 0%Corn 4175.00 2.09 2046.60 2002.60 217.40
gluten
0% Whey powder and 3%Corn 4160.00 1.89 2252.30 2208.30 292.80
gluten
6% Whey powder and 0%Corn 4213.00 1.80 2380.60 2336.60 265.80
gluten
6% Whey powder and 3%Corn 4245.00 1.73 2498.90 2454.90 320.30
gluten
SEM 15.088 0.043 48.790 48.790 11.623
P-value 0.129 0.129 0.377 0.377 0.375
Canax o515 5 &3 (5395
Corn gluten and Stock Density
0% Corn gluten and 13Bird/m2 4169.50 2.00 2149.90 2105.90 241.30
0% Corn gluten and 17Bird/m2 4218.50 1.90 2277.30 2233.30 268.90
3% Corn gluten and 13Bird/m2 4173.00 1.85 2315.50 2271.50 280.20
3% Corn gluten and 17Bird/m2 4232.00 1.77 2435.70 2391.70 305.90
SEM 15.088 0.043 48.790 48.790 11.623
P-value 0.742 0.835 0.941 0.941 0.389
Conez (515 g ! o9
Whey Powder and Stock Density
0% Whey Powder and 13Bird/m? 4105.50° 2.05 2051.60 2007.60 223.20
0% Whey Powder and 17Bird/m? 4229.50? 1.93 2247.30 2203.30 298.30
6% Whey Powder and 13Bird/m? 4237.00° 1.80 2413.80 2369.80 260.00



6% Whey Powder and 17Bird/m? 4221.002 1.74 2465.70 2421.70 314.80
SEM 15.088 0.043 48.790 48.790 11.623
P-value 0.0001 0.448 0.150 0.150 0.935
Camoz o515 5 0,5 59l pl g,

Whey Powder, Corn gluten and

Stock Density

0% Whey powder, 0% Corn gluten 4094.00¢ 2.14 1961.80 1917.80 203.80
and 13 Bird/m?2

0% Whey powder, 0% Corn gluten 4256.002 2.05 2131.40 2087.40 231.00
and 17 Bird/m?

6% Whey powder, 0% Corn gluten 4245.00? 1.86 2338.00 2294.00 278.80
and 13 Bird/m?

6% Whey powder, 0% Corn gluten 4181.00%¢ 1.75 2423.20 2379.20 306.80
and 17 Bird/m?

0% Whey powder, 3% Corn gluten 4117.00" 1.96 2141.40 2097.40 242.60
and 13 Bird/m?

0% Whey powder, 3% Corn gluten 4203.00% 1.81 2363.20 2319.20 289.00
and 17 Bird/m?

6% Whey powder, 3% Corn gluten 4229.002 1.74 2489.60 2445.60 317.80
and 13 Bird/m?

6% Whey powder, 3% Corn gluten 4261.002 1.72 2508.20 2464.20 322.80
and 17 Bird/m?

SEM 21.337 0.060 68.999 68.999 16.437
P-value 0.007 0.396 0.547 0.547 0.370

ol (P</20) o gne cglés onimd (Ui ygi po 43 ailiie & By 10-C
a-c Means within the same row indicated by different letters are significantly different (p<0.05).
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Table 6: Main Effect of Whey powder, Corn gluten and stock density on blood parameters of Arian Strain
broiler chickens



i CHOL TP HDL LDL TG GLU
(mo/dl)  (g/dl)  (mg/dI) (mg/dl) (mg/dl) (mg/dl)

Effect

JRTE Y

Whey Powder

0% Whey powder  130.75 4.10 56.10 51.00 90.70 123.30
6% Whey powder  133.00 4.08 58.65 50.30 88.30 125.45
SEM 2.96 0.133 2.136 2.225 2.388 3.023
P-value 0.59 0.895 0.405 0.825 0.482 0.618
) gl

Corn Gluten

0% Corn gluten 133.20 4.02 59.136 49.70 90.60 124.35
3% Corn gluten 130.55 4.16 55.60 51.60 88.40 124.40
SEM 2.96 0.133 2.136 2.225 2.388 3.022
P-value 0.53 0.481 0.248 0.550 0.519 0.990
Canox o515

Stock Density

13 Bird/m2 129.00 4.13 53.00P 52.85 90.85 124.35
17 Bird/m2 134.75 4.05 61.75% 48.45 88.15 124.40
SEM 2.96 0.133 2.136 2.225 2.388 3.022
P-value 0.17 0.656 0.006 0.171 0.430 0.990

o pelS 65 TG el S b s LDL Y J8e b s (HDL (5 059, TP Jg 2l :CHOL Lol (P<-/-0) o stne oglis onimd (s s 2 )3 e e B9 > :8-C
ylstl s 4 Ske SEM (5545 :GLU

a-c Means within the same row indicated by different letters are significantly different (p<0.05).

CHOL: cholesterol , TP: Total protein, HDL: High density lipoprotein, LDL: Low density lipoprotein, TG: Triglyceride, GLU: Glucose
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Table 7: The interaction Effect of Whey powder, Corn gluten and stock density on blood parameters of Arian
Strain broiler chickens

e @l CHOL TP HDL LDL TG GLU
(mg/dl) (g/dl) (mg/dI) (mg/dI) (mg/dl) (mg/dl)
Interaction effects

)5 glS g i Ol g
Whey Powder and Corn Gluten

0% Whey powder and 0%Corn gluten 133.20 3.99 56.80 51.20 92.20 122.500
0% Whey Powder and 3%Corn gluten 128.30 4.22 55.40 50.80 89.20 124.100
6% Whey Powder and 0%Corn gluten 133.20 4.06 61.50 48.20 89.00 126.200
6% Whey Powder and 3%Corn gluten 132.80 4.10 55.80 52.40 87.60 124.700
SEM 4.190 0.189 3.021 3.147 3.378 4.273
P-value 0.59 0.619 0.481 0.470 0.814 0.719

Cumaz o155 )3 IS
Corn gluten and Stock Density

0% Corn gluten and 13 Bird/m? 129.00 4.25 50.60 57.00% 91.70 123.500
0% Corn gluten and 17 Bird/m? 132.50 3.96 61.60 45.00° 89.70 123.100
3% Corn gluten and 13 Bird/m? 129.00 4.02 55.40 48.70% 90.00 125.200
3% Corn gluten and 17 Bird/m? 137.00 4.14 61.90 51.90% 86.60 125.700
SEM 4.190 0.189 3.021 3.147 3.378 4.273
P-value 0.59 0.287 0.462 0.021 0.837 0.916

Camax o515 9 et ol g
Whey Powder and Flock Density

0% Whey powder and 13 Bird/m? 126.40 4.04 53.10 49.40 92.40 122.100
0% Whey powder and 17 Bird/m? 140.00 4.01 65.20 50.00 88.80 126.600
6% Whey powder and 13 Bird/m? 131.60 4.23 52.90 56.30 89.50 126.600




6% Whey powder and 17 Bird/m? 129.50 4.09 58.30 46.90 87.50 122.200
SEM 4.190 0.189 3.021 3.147 3.378 4.273
P-value 0.07 0.773 0.275 0.122 0.791 0.305

Camo o515 9 0,5 59l g ety ol g,
Whey Powder and Corn gluten and

Stock Density

0% Whey powder and 0% Corn gluten 130.00 4,12 50.00 55.20 94.20 120.40
and 13 Bird/m?

0% Whey powder and 0% Corn gluten 136.40 3.86 63.60 47.20 90.20 124.60
and 17 Bird/m?

6% Whey powder and 0% Corn gluten 122.80 3.96 56.20 43.60 90.60 123.80
and 13 Bird/m?

6% Whey powder and 0% Corn gluten 143.60 4.16 66.80 52.80 87.40 128.60
and 17 Bird/m?

0% Whey powder and 3% Corn gluten 128.00 4.38 51.20 58.80 89.20 126.60
and 13 Bird/m?

0% Whey powder and 3% Corn gluten 128.00 4.06 59.60 42.80 89.20 121.60
and 17 Bird/m?

6% Whey powder and 3% Corn gluten 135.20 4.08 54.60 53.80 89.40 126.60
and 13 Bird/m?

6% Whey powder and 3% Corn gluten 130.40 4,12 57.00 57.00 58.80 122.80
and 17 Bird/m?

SEM 5.925 0.267 0.273 4.451 4777 6.044
P-value 0.24 0.895 0.805 0.752 0.746 0.972

ppelS 65 TG el S8 b s (LDL Y J8e b s (HDL (S 059, TP (Jg s :CHOL Lol (P<-/40) Jla stne oglis onimd (s 5t 2 )3 e e B9 > :8-C
ylstl s 4, Ske SEM (5545 :GLU

a-c Means within the same row indicated by different letters are significantly different (p<0.05).

CHOL: cholesterol , TP: Total protein, HDL: High density lipoprotein, LDL: Low density lipoprotein, TG: Triglyceride, GLU: Glucose

IS (8 5 dom

siute 3B S5 e calS (5100 e b olyan ) (5lS 5 il )30 5l onlitl &S 3l i sl iag,
w5155 g il g 0hgts Bl Al cp)l g (255 Gladrgr (SIple slapasls (S g 2y 0,Sles
WS L0 ol Sy &8 Jb 3 andsn dgue 1) A3 lagadls 5 STigs Bras )l jsba 45
5 Sl S ol sl Sulglia oMo (oli5y) odimd 5L Wlgi e 45 A5 (g5 LDL g ilS il calS
bgS sz g Gl 5 (5y50 0 dge 4 Al e (oo Ll g (Sl S5 lojan olal S sl
bl 6y yo Cariao 33 cybyzn 5 4 (sl sbgy (6 bodinge (Sl (omolin (sloinly Ll aatily ol S (SaS
Lulyd 33 w0yd 5glS 8o p3 ¥ g pul 39 803 & oo 1 elitsl ol Lt (tagh pl (sl (JS5ob 4,

9 o)l dages (055 sladgr 5 )Slos gy sl Wl iyt 3 adad WV ST

&be

1. Aghaei, A., Tabatebaei, S., Chaji, M., & Nazari, M. (2010). Effect of dried whey
prebiotics and probiotics in laying hens performance and intestinal flora. Journal of
Animal and Veterinary Advances, 9, 1996-2000.
https://doi.org/10.3923/javaa.2010.1996.2000

2. Arian Broiler Breeding Guide, Arian Line Chicken Training, Research and
Development Working Group, National Committee for the Revival of Arian Line
Chicken, (December 2010). (in Persian)



https://doi.org/10.3923/javaa.2010.1996.2000

10.

11.

12.

13.

14.

15.

16.

17.

Boontiam, W., Sangsoponjit, S., & Klompanya, A. (2019). Effects of Dietary Crude
Protein Level and Stocking Density on Growth Performance, Nutrient Retention, Blood
Profiles, and Carcass Weight of Growing-Meat Quails. Iranian Journal of Applied
Animal Science, 9(4), 755-762.

Corrier, D., Hinton, A., Ziprin, R., & De Loach, J. (1990). Effect of dietary lactose on
Salmonella colonization of market-age broiler chickens. Avian Disease. 34, 668-676.
https://doi.org/10.2307/1591262

Costa, H. D. A,, Vaz, R. G. M. V., Silva, M. C. D., Rodrigues, K. F., Sousa, L. F.,
Bezerra, L. D. S., & Oliveira, M. F. D. (2020). Performance and meat quality of broilers
chicken reared on two different litter materials and at two stocking densities. British
Poultry Science, 62(3), 396-403. https://doi.org/10.1080/00071668.2020.1864810
Dastar, B., Khaksefidi, A., and Mostafalo, Y. (2008). The effect of tepax probiotic and
protein level on broilers performance. Journal of Science and Technology of
Agricultural and Natural Resources, 12, 449-459.

Dozier, W. A., Thaxton, J. P., Branton, S. L., Morgan, G. W., Miles, D.M., Roush, W.,
Lott, B. & Vizzier-Thaxton, Y. (2005). Stocking density effects on growth performance
and processing vyields of heavy broilers. Poultry Science, 84 (8):1332-1338.
https://doi.org/10.1093/ps/84.8.1332

Dulantha, U., J., Aane, M., Katharine, A., Rod, C., & Rachel, C. A. (2022). A bioactive
bovine whey protein extract improves intestinal barrier function in vitro. Short
communication dairy foods, 3:387-392. https://doi.org/10.3168/jdsc.2022-0245
Fallah, R. (2016). Productive performance, carcass trait and blood parameters of broiler
chickens fed different levels of dried whey and protexin probiotic. International
Journal of Basic Sciences and Applied Research, 5 (4), 240-247.

Feddes, J. J., Emmanuel, E. J. & Zuidhoft, M. J. (2002). Broiler performance, body
weight variance, feed and water intake, and carcass quality at different stocking
densities. Poultry Science, 81(6), 774-779. https://doi.org/10.1093/ps/81.6.774
Gholami, M., Chamani, M., Seidavi, A., Sadeghi, A. A., & Aminafschar, M. (2020).
Effects of stocking density and environmental conditions on performance, immunity,
carcase characteristics, blood constitutes, and economical parameters of cobb 500 strain
broiler chickens. Italian Journal of Animal Science. 19(1): 524-535.
https://doi.org/10.1080/1828051x.2020.1757522

Gregory, D., Judith, K., & Lois, D. (1999). Handbook of dairy foods and nutrition,
second edition. Page 31. https://doi.org/10.1201/9781420050189.ch3

Gulsen, N. B., Coskun, H. D., Umucalilar, F. Inal, & Boydak M. (2002). Effect of
lactose and dried whey supplementation on growth performance and histology of the
immune system in broilers.  Archiveof Animal Nutrition, 56:131-139.
https://doi.org/10.1080/00039420214186

Hasanabadi, A., & Poorabri, M. M. (2009). Studying the effect of Stock density on
performance, some blood metabolites and carcass indices of male broiler chickens.
Animal Science Research (Agriculture Science), 19 (1) 137-155. (In Persian)
Houshmand, M., Azhar, K., Zulkifli, I., Bejo, M., & Kamyab, A. (2012). Effects of
prebiotic, protein level, and stocking density on performance, immunity, and stress
indicators of broilers. Poultry Science, 91(2), 393-401.
https://doi.org/10.3382/ps.2010-01050

Kermanshahi, H., & Rostami, H., (2006). Influence of supplemental dried whey on
broiler performance and cecal flora. International Journal of Poultry Science, 5(6),
538-543. https://doi.org/10.3923/ijps.2006.538.543

Kim, E. J., Utterback P. L., & Parsons. C. M. (2012). Comparison of amino acid
digestibility coefficients for corn, corn gluten meal, and corn distillers dried grains with



https://doi.org/10.2307/1591262
https://doi.org/10.1093/ps/84.8.1332
https://doi.org/10.3168/jdsc.2022-0245
https://doi.org/10.1093/ps/81.6.774
https://doi.org/10.1080/1828051x.2020.1757522
https://doi.org/10.1201/9781420050189.ch3
https://doi.org/10.1080/00039420214186
https://doi.org/10.3382/ps.2010-01050
https://doi.org/10.3923/ijps.2006.538.543

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

soluble among 3 different bioassays. Poultry Science, 91. 3141-3147.
https://doi.org/10.3382/ps.2012-02418

Li-Chan, E. C. Y., & Samaranayaka, A. G. P. (2011). Food- derived peptidic
antioxidants: a review of their production, assessment, and potential application.
Journal of Functional Foods, 3, 229-254. https://doi.org/10.1016/j.jff.2011.05.006
Long, S. F., Xu, Y. T., Pan, L., Wang, C. L., Wu, Y. Y., Han, Y. M., Yun, C. H., &
Piao, X. S. (2018). Mixed orgnic acids as antibiotic substitutes improve performance
serum immunity, intestinal morphology and microbiota for weaned piglets. Animal
Feed Science. Technol. 235, 23-32. https://doi.org/10.1016/j.anifeedsci.2017.08.018
Loy, D.D., & Lundy, E.L. (2019). Nutritional properties and feeding value of corn and
its  coproducts in  Corn. AACC International  Press,  633-659.
https://doi.org/10.1016/b978-0-12-811971-6.00023-1

Mehri, M., Zareshahne, A. & Sami, A.H. (2004). Effects of using whey powder on
broiler performance. Iranian Journal of Agricultural Sciences, 4,35: 1007-1013 (in
Persian).

Mirfendereski <E., & Jahanian. R. (2015). Effects of dietary organic chromium and
vitamin C supplementation on performance <immune responses «<blood metabolites« and
stress status of laying hens subjected to high stocking density. Poultry Science. 94: 281-
288. https://doi.org/10.3382/ps/peu074

Molnar, A., Dublecz, F., Pal, L., Wagner, L., Hess, C., Hess, M., Husveth, F., &
Dublecz, K.(2018). Soluble nondigestible carbohydrates improve intestinal function
and increase cecal coliform load in broiler chickens. Journal of Animal Physiology and
Nutrition. 2018, 102, 1615-1624. https://doi.org/10.1111/jpn.12985

Momtazan, R., Moravej H., Zaghary, M. & Bahmani. M. (2011). Synchronic use of
multi-enzyme and probiotic on performance of broilers with wheat and barley based
diet. Veterinary Journal (Pajouhesh & Sazandegi), 93:19-32.

Patel, 1. (2015). Emerging trends in nutraceutical application of whey protein and its
derivatives. Journal of Food Science Technology, 52, 6847-6858.
https://doi.org/10.1007/s13197-015-1894-0

Pineda-Quiroga, C., Camarinha-Silva, A., Borda-Molina, D., Atxaerandio, R., Riz, R.,
& Garcia-Rodriguez, A. (2018). Feeding broilers with dry whey powder and whey
protein concentrate affected productive performance, ileal digestibility of nutrients and
cecal microbiota community. Animal science journal, 12, 692-700.
https://doi.org/10.1017/s1751731117002208

Saleh, A. A., Amber, K. A., & Abudabos, A. M. (2019). Effect of feeding different
levels of corn gluten meal on the growth performance, carcass traits and blood
chemistry of broiler chickens. Journal of Animal Physiology and Animal Nutrition,
103(1), 186-193.

Shariat., J. & Pourreza Faghani, M. (2014). Effect of inclusion of different levels of
liquid corn gluten on performance, carcass characteristics and blood parameters of
broiler chickens. International journal of Development research, ISSN:2230-9926.
Smithers, G. W. (2015). Whey-ing up the options- Yesterday, today and tomorrow.
International Dairy journal, 48, 2-14. https://doi.org/10.1016/j.idairyj.2015.01.011
Smitizis, P., Kalogeraki, E, M Goliomytis, M., Charismiadou, M., Triantaphyllopoulos,
K., Ayoutanti, A., Niforou, K., Hager-Theodorides, A., Deigeorgis, S. (2012). Impact
of stocking density on broiler growth performance, meat characteristics, behavioural
components and indicators of physiological and oxidative stress. British Poultry
Science, 53(6), 721-730. https://doi.org/10.1080/00071668.2012.745930

Statistical Analysis Systems Institute (SAS). (2004). SAS version 9.4. SAS Institute
Inc., Cary. NC. USA.



https://doi.org/10.3382/ps.2012-02418
https://doi.org/10.1016/j.jff.2011.05.006
https://doi.org/10.1016/j.anifeedsci.2017.08.018
https://doi.org/10.1016/b978-0-12-811971-6.00023-1
https://doi.org/10.3382/ps/peu074
https://doi.org/10.1111/jpn.12985
https://doi.org/10.1007/s13197-015-1894-0
https://doi.org/10.1017/s1751731117002208
https://doi.org/10.1016/j.idairyj.2015.01.011
https://doi.org/10.1080/00071668.2012.745930

32.

33.

34.

35.

Taherpour, K., Moravej, H., Shivazad, M., adibmoradi, M., & Yakhchali, B. (2009).
Effect of dietary probiotic, prebiotic and butyric acid glycerides on performance and
serum composition in broiler chickens. African journal of biotechnology
,8(10),pp.2329-2334,18 May,2009 ,ISSN1684-5315 2009 Academic journals.
Vargas-Rodriguez, L., Duran-Melendez, L., Garcia-Masias, J., Arcos-Garcia, J.,
Joaquin-Torres, B. and Ruelas-Inzunza, M. (2013). Effect of probiotic and population
density on the growth performance and carcass characteristics in broiler chickens.
International Journal of Poultry Science, 12(7), 390-395.
https://doi.org/10.3923/ijps.2013.390.395

Verspecht, A., Vanhonacher, F., Varbeke, W., Zoons, J., & Van Huylenbroech, G.
(2011). Economic impact of decreasing stocking densities in broiler production in
Belgium. Poultry Science. 90(8), 1844-1851. https://doi.org/10.3382/ps.2010-01277
Zhang, H., Piao, X., Zhang, Q., Li, P., Yi, J,, Liu, J,, Li, Q. & Wang, G. (2013). The
effects of Forsythia suspensa extract and berberine on growth performance, immunity,
antioxidant activities, and intestinal microbiota in broilers under high stocking density
for sythia suspensa extract and berberine alleviated stress. Poultry Science, 92(8), 1981-
1988. https://doi.org/10.3382/ps.2013-03081



https://doi.org/10.3923/ijps.2013.390.395
https://doi.org/10.3382/ps.2010-01277
https://doi.org/10.3382/ps.2013-03081

