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Introduction: Exposure of poultry to various environmental stressors, such as vaccination, heat stress, high
stocking density, and direct contact with excrement in the litter, can stimulate the stress response, disrupt the
body's immunity, and external pathogenic factors introduce to a healthy animal. Therefore, they affect natural
growth and production. High stocking density can be stressful and have harmful effects on the performance and
safety of broiler chickens. Among the environmental factors, stocking density is an important factor in the
production of broiler chickens due to its effects on health, well-being, and performance. Stocking density is
defined based on the number of birds per surface unit or the amount of surface for each bird and based on the
kilogram of poultry weight per surface unit. Yeasts and yeast products can act as an alternative to antibiotics to
promote growth and disease resistance in poultry. Autolyzed yeast consists of ruptured or lysed cells and
includes both intracellular and cell wall parts. Autolyzed yeast is usually concentrated or dried by liquid
fermentation of Saccharomyces cerevisiae, and after autolysis or hydrolysis catalyzed by exogenous enzymes. In
broiler chickens, the effects of prebiotics are partially dependent on the blocking of pathogen-adherent receptor
sites, regulation of the immune system, production of antimicrobial molecules by the intestinal microbial
community, and changes in the intestinal microbial structure.

Materials and Methods: This experiment was carried for 37 days in 3 periods including starter (1-10 days
old), grower (11-24 days old) and finisher (37-25 days old) using 520 one-day-old broiler chickens of Ross 308
commercial strain in a completely randomized design based on factorial arrangement 4 x 2 with 5 replicates.
Experimental treatments included different levels of autolyzed yeast (0, 0.1, 0.2 and 0.3%) and 2 density levels
(10 (normal density) and 16 (high density) bird per square meter). The basal diet used was adjusted based on the
requirements of broiler chickens (Ross, 2019). Food and water were provided ad-libitum. Feed intake (FI) and
body weight gain (BWG) of birds were recorded and feed conversion ratio (FCR) was calculated. On the 37%
day of the experiment, two birds from each replicate were randomly selected and the weight of different parts of
the carcass including the weight of gastrointestinal tract, breast, thigh, gizzard, liver, pancreas, and spleen (as a
percentage of live body weight) were recorded. Also, at this time, caecal digesta (1 g) from each bird were
aseptically transferred into 9 ml of sterile saline solution and serially diluted. Lactobacilli, Coliforms, and E.Coli
were grown on Rogosa—Sharpe agar, MacConkey Agar, and Eosin Methylene Blue Agar, respectively. Plates for
Lactobacillus were incubated anaerobically for 48 h at 37 °C. Microbial populations for E. coli and Coliforms
were counted after aerobic incubation at 37°C for 24 hours. All samples were plated in duplicate. The obtained
data were statistically analyzed using SAS statistical software, GLM procedure. Also, comparison of averages
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was done by Duncan's multi-range test at 5% probability level.

Results and Discussion: The results of the experiment showed that feed intake, body weight gain and feed
conversion ratio were not affected by the interaction of yeast and density (P>0.05). However, the use of
autolyzed yeast significantly reduced the feed intake in the finisher period as well as the whole period of the
experiment (P<0.05). Also, birds reared in high density showed significantly less feed intake and weight gain
compared to birds reared in normal density in the finisher period and the whole period of the experiment
(P<0.05). The feed conversion ratio in birds fed with autolyzed yeast improved significantly compared to the
control treatment in the starter period as well as the entire experimental period (P<0.05). Carcass components
and cecum microbial population of broilers were not affected by the interaction of yeast and density (P>0.05).
Also, birds reared in high density showed less Lactobacillus population in cecum compared to birds reared in
normal density (P<0.05). Using levels of 0.2 and 0.3% of autolyzed yeast in the diet caused a significant
decrease in the cecum E. coli population compared to the control treatment.

Conclusion: The results of the present study showed that although the use of autolyzed yeast in high density
conditions could not affect the functional and physiological parameters of the animal, the use of autolyzed yeast
improved the feed conversion ratio and reduced the population of E. coli of cecum.
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Table 1- Diet ingredients and nutrient composition of basal diet at different period of experiment
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Crude protein
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Available phosphorus
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Methionine + cysteine
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12 Provided the following (per kg of diet): Mn: 39,680 mg; Fe: 20,000 mg; Zn: 33,880 mg; Cu: 4,000 mg; I: 397 mg; Se: 80 mg,

3,600,000 1U Vitamin A; 800,000 IU Vitamin Ds; 14,400 mg Vitamin E; 700 mg vitamin B1; 800 mg vitamin Ks; 2,640 mg vitamin

B2; 1,176 mg vitamin Bs; 400 mg vitamin Bg; 6 mg vitamin B12; 11,880 mg Niacin; 3,920 mg Calcium pantothenate; 40 mg Biotin;
Choline chloride: 100,000 mg.
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Table 2- Analysis of autolyzed yeast used in the experiment (Provided by the manufacturer)
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e AD 3D g 0Ly 4 o> d)l.\.ﬁ.} cel YU wfl); &S cwl
Emmans and Charles, ) 355 0 Slys5 3, a0 jialS 4
oS5 il 3 Shyes Gyme ialS ¢ 3L 51 (1977
595003 (sLudd Ay Liosiy (o yiwd Glise 28 4 (i ye 2
L 3-8l ,> (Nahashon et al., 2011) cewl oas odld Coud
Ol 5 o jironw dslllas )3 oy Sl yimgiy (claa sl
YL slanSl s abeS slaas s> (Simitzis et al., 2012)
Spgbds A (658 (3 2l G S SeSTS & s
SVL 515 59 ot ol g3 9 p5 ¥ b Gials Sk
O 5 925205 (gl 5> b odmliie 1o 1515 &) s
ey yio y BAS, sl li8l L s (Kryeziu et al., 2018)
Gl pSae STy iali8lcdly gals (Ba,, ol oij 59
h Shes Brmas donid )3 48 355 (5> Cydgions 4 e
Kryeziu et) mb o SilS 50 (59 ol JWd 4 g a3 0 ials
5iaLS 0)95 S 5 5 LY 0ys 3 il addllas 5 (al., 2018
5 00mlie b o515 &) Camd YU w5155 13 s, A5 g s
Jdan g oo o815 S cod (BN 3 (jg LRl S
ASb Sy Bpae ialS

oS el oy 4 0ad gl peste 3938 ils iy )
bosi L dalie )3 SThg s b o pd 350 9 Shgs Spae
JRraRt Lg).yL.: 059 oial8l glaodls 4y Lol e oo 9k
(Salianeh et al., 2011) ;L Sea 5 Wl daadl -l L 585
(S sne sl 0y Signcsn 938 & Ndgel ()15
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Table 3- The effect of different levels of autolyzed yeast and density level on feed intake of broilers during the experimental period

(g/b)
s Ve BY) cnjlél 09 (539 YEBIY) L) 09 (S3oYYEYD) Sbloyys (L Sje, YY) oy JS
Tréatment (5395 Grower period (11-24 Finisher period (25-37 Whole period (1-37
Starter period (1-7 d) d) d) d)

Density Yeast

(%)

0 230.300 1077.20 2126.46 3434.0

Joy 0.1 210.60 1079.40 1986.49 3276.4
Normal 0.2 211.56 1045.98 1986.59 3244.1

0.3 219.77 1075.13 193252 3227.4

0 217.36 1080.17 1918.48 3216.0

N 0.1 216.24 1035.25 1723.94 2975.4
High 0.2 220.22 1064.37 1732.18 3016.8

0.3 223.43 1037.19 1731.83 29935
lopilie bl sl 5.92 35.47 64.10 86.84
SEM
(%) e

Yeast (%)
0 223.83 1078.68 2022.47 3324.98 2
0.1 213.42 1057.33 1855.17 b 312591
0.2 215.89 1055.18 1859.38 b 3130461
0.3 221.60 1056.16 183267 Y 3110.44 b
lopSile 3 bl (sl 4.18 25.08 4533 61.40
SEM
51y
Density
Js 218.06 1069.43 2007.99 2 3295.48 2
Normal
:_‘* X 219.31 1054.25 1776.86 3050.42
ig

oSl 3 il (sl 2.96 17.73 32.05 43.42
SEM
P-value
oo 0.278 0.894 0.021 0.059
Yeast
- 0.766 0.549 <0.001 <0.0001
Density
9 yoso Jolite il
WS 0.280 0.773 0.945 0.962

Yeast x density

(P<e10) w)ls ma b s lo sine M g, Lal L 3l aglicte By y> syl sl puSilin ygis o 030
&b |n each column, the means with different superscripts have a significant difference (P < 0.05)
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Table 4- The effect of different levels of autolyzed yeast and density level on weight gain of broilers during the experimental period

(g/b)

u)l;’\ 099 _ ) _ 0y93 JS
o ( i i~b’\) (S35 VP B NY) a3 0)90 (S35 YY L YD) Sk o9 (),‘ W)
i i)t 5 Grower period (11-24  Finisher period (25-37 5TV S
Treatment Starter period (1-7 d d) Whole period (1-37
d) d)
Z .
. Yeast
Density (%)
Jby 0 179.80 721.00 1262.40 2163.20
Normal
0.1 172.60 746.20 1228.30 2147.10
0.2 175.90 730.91 1237.27 214408
0.3 190.16 757.93 1235.62 2183.71
Ylf 0 174.05 719.17 1174.92 2068.14
High
0.1 182.72 708.78 1101.53 1993.03
0.2 194.78 754.27 1167.50 2116.56
0.3 194.80 739.70 1141.70 2076.20
lopilie bl sl 6.99 23.08 46.55 52.39
SEM
(7)o
Yeast (%)
0 176.92 720.08 1218.66 2115.67
0.1 177.66 727.49 1164.92 2070.07
0.2 185.34 742.59 1202.39 2130.32
0.3 192.48 748.81 1188.66 2129.95
oo 3)bulend (sl 4.94 16.32 3291 37.05
SEM
oSl
Density
Jly 179.61 739.01 1240.90 @ 2159.522
Normal
YL‘_’ 186.58 730.48 1146.41° 2063.48 ©
High
ile 3l (st 3.49 1154 23.27 26.19
SEM
P-value
o 0.108 0.583 0.700 0.626
Yeast
ol 0.168 0.604 0.007 0.014
Density
9 e Jlite I
Sl 0.369 0.605 0.941 0.686

Yeast x density

(P<e/0) syl mo b sl cime M (Ll ks 51 &glicte Bgy> syl sl puSilin g o ,0 3P

b |n each column, the means with different superscripts have a significant difference (P < 0.05)
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Table 5- The effect of different levels of autolyzed yeast and density level on feed conversion ratio of broilers during the
experimental period

o (5390 V0 BY) il opgs  ((S3g) YE L W) adyop90 (559, YV B YB) (b oy9
i’ Starter period Grower period Finisher period
(1-7 d) (11-24 d) (25-37d)

(S50 YY BY) 0y9 JS

Treatment Whole period (1-37 d)

o513 () o0
Density Yeast (%)
g 0 1.28 1.49 1.69 1.59
> 0.1 1.22 1.44 161 152
Normal 0.2 1.20 1.43 1.60 1.51
0.3 1.16 1.42 1.56 1.47
0 1.25 1.50 1.64 1.56
: 0.1 1.18 1.46 1.56 1.49
High 0.2 1.13 1.41 1.49 1.42

0.3 1.14 1.40 1.54 1.44

Yu

byl 3 sl gllas
SEM

0.031 0.041 0.070 0.040

(%) oo

Yeast (%)

0 1272 149 1.67 1572
0.1 1.20° 145 1.59 1,50 ®
0.2 1.16° 142 1.55 1.47°b

0.3 1.15% 1.41 1.55 1.46°

byl 3 sl gllas
SEM

0.022 0.029 0.049 0.028

E

Density

by 1.21 1.45 1.62 152
Normal

YU

; 1.18 1.44 1.56 1.48
High

b Sl 3 sl gllas
SEM

0.015 0.020 0.035 0.020

P-value

o 0.0041 0.177 0.290 0.031
Yeast

o7 . 0.107 0.919 0.248 0.134
Density

w515 9 yaze Jlite 51 0.830 0.962 0.931 0.876
Yeast x density

(P<er-0) wls oo b (s ls dme M (o )Lel i 51 cglicie gy (sl,lo (slo il cygims 5o 50 ab

&b |n each column, the means with different superscripts have a significant difference (P<0.05)
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Table 6- The effect of different levels of autolyzed yeast and density level on the relative weight of the carcass
characteristics of broiler chickens at the age of 37 days (percentage of live body weight)

o SIS s SR e
) " Gastrointestinal . .
Treatment Pancreas  Gizzard tract Spleen Liver  Thigh Breast
o515 (%) yozo
Density Yeast (%)
0 0.27 2.52 12.56 0.07 206 1924 25093
Joy 0.1 0.26 2.59 12.80 0.06 204 1922 2563
Normal 0.2 0.25 2.32 12.14 0.07 202 1904 2617
0.3 0.25 2.39 12.62 0.06 211 1923 2564
0 0.27 2.46 12.27 0.06 213 1925  26.15
YU 0.1 0.24 2.37 12.34 0.06 201 1901 2566
High 0.2 0.25 2.53 12.56 0.06 200 1924 2592
0.3 0.26 2.49 1214 0.06 197 1916 2533
banSile bl s 0.0108 0.05 0.24 0.005 0.06 0.11 0.08
SEM
(%) o0
Yeast (%)
0 0.26 2.56 12.68 0.06 207 1923 2578
0.1 0.25 2.35 12.38 0.06 205 1913 2591
0.2 0.25 2.41 12.31 0.05 206 1913 2590
0.3 0.25 2.51 12.38 0.06 207 1920 2562
anilie il sl 0.0076 0.04 0.17 0.0035 003  0.07 0.06
SEM
w1y
Density
Jby 0.26 2.46 12.49 0.065 207 1913  26.04
Normal
b 0.25 2.46 12.38 0.059 203 1921 2556
High
ol 3 il (sl 0.0054 0.02 0.12 0.0025  0.03 0.05 0.04
SEM
P-value
s 0.837 0.303 0.808 0560 0943 0983  0.873
Yeast
- 0.615 0.980 0.695 0169 0416 0718  0.093
Density
w515 5 yae Jlie Sl 0.532 0.856 0.779 0617 0433 0946  0.985

Yeast x density

A8 Jloys o515 L dualio )3 98" 039) JewliptS Y Cipmon )l sine
(P<-1-0)

Cengiz ) o) Sen 5 1Kz (piagh cnl sloasil b 38l 5
PS5LS 2 53 )5 ) g /0 Ssmgy daw 9o (et al, 2015
B n 9oy @ipte 2 o8 Ve g Ve slanS1y5 g alop
S otne 36 (515 5 Sigmgn Blite 5148 638 ol g w0l
039) heolsSY 9 Migallww (3 slasyiSLy JS ol 1
ol €318 2565 cladrgs

Lagl blite 5 g oad gl yoste o515 slaylass 51V gt

(sl g feaolisSY s 8 ) )55 039y (29,540 Cume p
i )51 ams e LS 1) (Si9) YV cpw ) (65 s>
039) (9350 Cowma 1 (5l sine 3l 0aB g yase 5 o515
oo Ay I g ¥ poa §) odlial (P>+/+0) cublis S
039y IS5 Commo 3 gine (il el Cudlys oS 00l 3]
S9-b yeie (g sl 9 doyd /) e Ly dcglie 13 598
lS el Y (515 ol Sll (g > pizmen (P<+/+0)
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0Al5 dgw 5 9,0 Aalyd &S b yd (P<e/40) cdl ialS (o)l
Co oy Dy Sload LS (et 28,5 )15 3L cov
w515 Gl L oAb IS otimg3y 5 S5 )15 o815 b
Ay die g LIl @yt o 53 Mg ke (UGS sz gr
b il iy i 0355 B )9 kS - (slilan
o=l (Hassanabadi and Mahdipour Rabori, 2009)
Juasl jl g w95 e Joaie 52l slos S 4 by S LugSl
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Table 7- The effect of different levels of autolyzed yeast and density level on the microbial population of the cecum of broiler
chickens at the age of 37 days (Log CFU.g?)

o Y55 Y s
Treatment E. coli Lactobacillus Coliform
SOy (/) yoo
Density Yeast (%)
0 8.84 8.97 8.74
oy 0.1 8.87 9.03 8.65
> 0.2 8.74 9.12 8.54
Normal 0.3 8.68 9.15 8.58
0 9.10 8.78 8.84
YU 0.1 8.84 8.87 8.68
High 0.2 8.76 8.91 8.66
03 8.73 8.94 8.61
Lapnsile il sl 0.06 0.014 0.02
SEM
(%) oo
Yeast (%)
0 8.972 8.88 8.79
0.1 8.81® 8.95 8.67
0.2 8.74 " 9.02 8.60
0.3 8.70°" 9.05 8.60
LapnSile il sl 0.043 0.01 0.018
SEM
15
Density
by 8.75 9.012 8.63
Normal
b 8.86 8.88" 8.70
High
LapnSile il sl 0.03 0.007 0.013
SEM
P-value
o 0.0416 0.1426 0.1926
Yeast
s 0.1396 0.0013 0.318
Density
w515 5 oo Jlite 51 05787 0.9808 0.9521

Yeast x density

(P< 1:0) 8515 oo b (5,0 gime M (g,lel Hhai 51 oglicte g, syl (slonSilea (ygimw o )aa'b
&b |n each column, the means with different superscripts have a significant difference (P < 0.05)
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Table 8- Economic estimation of experimental treatments in the entire period (Toman)

sloss Shygs 4 ja TYCRRS oAl 29w
Treatment Feed cost Income Net profit
o515 () 050
Density Yeast (%)
0 41208 75712 34504
oy 0.1 39086 75043 35957
4 0.2 38901 72385 33484
Normal 03 36636 74078 37442
0 39317 75150 35833
YU 0.1 35823 76430 37545
High 0.2 35991 69756 33765
0.3 36354 72667 36313
lagnSilie il sl 415 534 309
SEM
() yora
Yeast (%)
0 402622 75431 35169
0.1 389852 75736 36751
0.2 37446 71070 33624
0.3 36495° 73373 36878
anSilie il sl 207 267 195
SEM
oSy
Density
by 38975 74304 35347
Normal
YU
: 37636 73501 35864
High
agnsilie il sl 103 133 97
SEM
P-value
e 0.0109 0.0759 0.2340
Yeast
. _ 0.1068 0.5593 0.6823
Density
w515 5 o Jilise 05701 0.7650 0.8658

Yeast x density
(P< -y sjlspa s Sl s WS (5ol i 5l glite gy shyls slay Silie (ygi o 0¥
&¢ In each column, the means with different superscripts have a significant difference (P < 0.05)
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