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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 with 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
(NRC, 1994). 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 was done by Duncan's multi-range test at 5% probability level.
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Results and Discussion: The results of the experiment showed that feed intake, 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
cecum.
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Table 1- Diet ingredients and nutrient composition of basal diet at different period of experiment

(%) o sl el L5, b
Ingredients (%) Starter Grower Finisher
o 46.83 51.46 55.50
Corn

(P15 cpigp 7 FF) Lgw dlbus 39.06 35.00 31.56
Soybean meal (44% CP)

(P15 cpigp /5 +) @3 gl dlbus 5.00 4.00 2.50
Corn gluten meal (60%CP)

b Xkl e, 4.50 5.30 6.50
Sunflower oil

Sal Siw 1.17 1.12 1.00
Limestone

Olind ppulS (6 1.85 1.60 1.48
Dicalcium phosphate

LIS s 0.30 0.30 0.30
Sodium chloride

O e 0.18 0.18 0.18

Sodium Bicarbonate



TR itan Slge g atuabiy JoSn 0.50 0.50 0.50
Mineral and vitamin premix®2

Ossie — I 6 0.31 0.28 0.28
DL-Methionine

KU SPEWREA | 0.30 0.26 0.20
L-lysin HCI

(/) ors aguloxe LT

Calculated analysis (%)

SHBGLS) o yalls 5l g chgw BB o5, 3011 3100 3200
(pS5hS 2

AME, (Kcal/ kg)

NESRN 23.07 21.50 19.51
Crude protein

S 0.95 0.87 0.79
Calcium

Oy B jhud 0.48 0.43 0.40
Available phosphorus

ke 0.20 0.16 0.16
Sodium

o3 1.44 1.30 1.16
Lysine

Oosie 0.70 0.64 0.61
Methionine

O + gk 1.08 0.99 0.91

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 Bi1; 800 mg vitamin Ks; 2,640 mg
vitamin Bz; 1,176 mg vitamin Bs; 400 mg vitamin Bo; 6 mg vitamin Bi2; 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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Components Unit Amount
i ok % %5
Dry matter
I oo % 48

Total protein
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% 39
Total carbohydrates °
1,8 LsS bl

. . % 10

Mannan oligosaccharides ’
RLPA % 15
B-glucans
Nucleotide ’

cadad 1 -1
Vitamin B1 mg.100g ®
Vitamin B2 mg-100g 8
Vitamin B3 mg.100g 30

i U 1 -1
Vitamin B5 mg.100g >
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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)

o (S50 V- BY) il opgs (S VFENY) udy00  (Sigp YV YD) Sbloyys  (Sig) YV B 0y JS
Tféatment Starter period (1-7  Grower period (11-24  Finisher period (25-  Whole period (1-
d) d) 37d) 37d)

Sl (%) 0%
Density Yeast

(%)

0 230.300 1077.20 2126.46 3434.0

Jleys 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 1932.52 3227.4

0 217.36 1080.17 1918.48 3216.0




0.1 216.24 1035.25 1723.94 2975.4

;}* ) 0.2 220.22 1064.37 1732.18 3016.8
9 0.3 223.43 1037.19 1731.83 29935
SEM 5.92 35.47 64.10 86.84
() yoe
Yeast
(%)
0 223.83 1078.68 2022.47 3324.98 2
0.1 213.42 1057.33 1855.17 b 3125.91°
0.2 215.89 1055.18 1859.38 1 3130.46 "
03 221.60 1056.16 183267 " 3110.44°
SEM 418 25.08 4533 61.40
15
Density
s 218.06 1069.43 2007.99 @ 3295.48 2
normal
;i“gh 219.31 1054.25 1776.86 3050.42
SEM 2.96 17.73 32.05 43.42
P-Value
e 0.278 0.894 0.021 0.059
Yeast

-
s 0.766 0.549 <0.001 < 0.0001
Density
Hiza 1
w15 g e 0.280 0.773 0.945 0.962
Yeast x
density

(P<e/0) wyls mo b gl sine M gLl L 51 &glite g o syl (slauSilin gt 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)

Yy Yb) bl oyed

. RO (S35 Y BIY) a3 0p9 . 090 JS
fI'L;Zatment (S390)-6)) Grower period (11- Finish (“Sj’f 4025 (S35, YY L Y)
Starter period (1-7 d) 24 d) nis ersg)%r)lo @5 \whole period (1-37 d)
Z .
Sy () o<
density Yeast
(%)
Jr 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 2144.08




03 190.16 757.93 1235.62 2183.71
b 0 174.05 719.17 1174.92 2068.14
High
01 182.72 708.78 110153 1993.03
0.2 194.78 754.27 1167.50 2116.56
03 194.80 739.70 1141.70 2076.20
SEM 6.99 23.08 46.55 52.39
(%) 0%
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
SEM 4.94 16.32 3291 37.05
15
Density
s 179.61 739.01 1240.90 2 215952 ¢
normal
b 186.58 730.48 1146.41 ° 2063.48
High
SEM 3.49 1154 23.27 26.19
P-Value
e 0.108 0.583 0.700 0.626
Yeast
-
7 0.168 0.604 0.007 0.014
Density
Jlie sl
w15 g e 0.369 0.605 0.941 0.686
Yeast x
density

b

(P S ele0) Syl o2 b (g)ls g BB Solel S 5l gl gy sl sl uSilo fygiw o 0 &
@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

Ve BN opslel oy9n TV G ¥0) SLL oy9s

(S39s YE BNY) ) 090 (S50, YY BY) 09 JS

ess (S50 ; (S0 ;
. Grower period (11- . . . Whole period (1-
Treatment Starter period (1- 22 d) ( Finisher period (25- 35 d) (
7d) 37d)

oS3 (%) oo
density Yeast (%)
oy 0 1.28 1.49 1.69 1.59
normal 0.1 1.22 1.44 1.61 152

0.2 1.20 143 1.60 151

0.3 1.16 142 1.56 1.47

0 1.25 1.50 1.64 1.56




YU 0.1 1.18 1.46 1.56 1.49

hfgh 0.2 1.13 1.41 1.49 1.42
0.3 1.14 1.40 1.54 1.44

SEM 0.031 0.041 0.070 0.040
(%) o0
Yeast (%)
0 1.27¢2 1.49 1.67 1572
0.1 1.20° 1.45 1.59 1.50 @
0.2 1.16° 1.42 1.55 1.47°
0.3 1.15° 141 1.55 1.46°
SEM 0.022 0.029 0.049 0.028
oS
density
s 1.21 1.45 1.62 1.52
normal
N

. 1.18 1.44 1.56 1.48
high
SEM 0.015 0.020 0.035 0.020
P-Value
re 0.0041 0.177 0.290 0.031
Yeast
e ) 0.107 0.919 0.248 0.134
density
9 yoxe Jlite 51
w15 0.830 0.962 0.931 0.876
Yeast x
density

(P <o/ 0)wyls pa b s o sine M gLl L 51 glite gy (sl sl puSiln cygi o 50 &P

&b In 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 sl s, S 5 o di
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Treatment Pancreas  Gizzard Spleen Liver Thigh Breast
nal tract




oSy (1) yoce

density Yeast
(%)
0 0.27 2.52 12.56 0.07 2.06 19.24 25.93
Jby 0.1 0.26 2.59 12.80 0.06 2.04 19.22 25.63
normal 0.2 0.25 2.32 12.14 0.07 2.02 19.04 26.17
0.3 0.25 2.39 12.62 0.06 2.11 19.23 25.64
0 0.27 2.46 12.27 0.06 2.13 19.25 26.15
Yb 0.1 0.24 2.37 12.34 0.06 2.01 19.01 25.66
high 0.2 0.25 2.53 12.56 0.06 2.09 19.24 25.92
0.3 0.26 2.49 12.14 0.06 1.97 19.16 25.33
SEM 0.0108 0.05 0.24 0.005 0.06 0.11 0.08
(%) 0%
Yeast (%)
0 0.26 2.56 12.68 0.06 2.07 19.23 25.78
0.1 0.25 2.35 12.38 0.06 2.05 19.13 25.91
0.2 0.25 2.41 12.31 0.05 2.06 19.13 25.90
0.3 0.25 2.51 12.38 0.06 2.07 19.20 25.62
SEM 0.0076 0.04 0.17 0.0035 0.03 0.07 0.06
oSl
density
o 0.26 2.46 12.49 0.065 207 1913  26.04
normal
YU
High 0.25 2.46 12.38 0.059 2.03 19.21 25.56
SEM 0.0054 0.02 0.12 0.0025 0.03 0.05 0.04
P-Value
?:;st 0.8379 0.3031 0.8080 0.5602 0.9434 0.9839 0.8737
l .
w57 . 0.6158 0.9804 0.6952 0.1694 0.4169 0.7184 0.0937
Density
9 yose hléte Sl
w15 0.5321 0.8569 0.7799 0.6170 0.4332 0.9467 0.9851
Yeast x
density
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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 %)

Sl sYsSs! SewlgSY P
Treatment E. coli Lactobacillus Coliform
S (/) yoeo
Density Yeast
(%)
0 8.84 8.97 8.74

oy 0.1 8.87 9.03 8.65

d 0.2 8.74 9.12 8.54

Normal 03 8.68 9.15 8.58



0 9.10 8.78 8.84

N 01 8.84 8.87 8.68
High 0.2 8.76 8.91 8.66
0.3 8.73 8.94 8.61

SEM 0.06 0.014 0.02
() yoa
Yeast (%)
0 8.97 2 8.88 8.79
01 8.81 % 8.95 8.67
0.2 8.74" 9.02 8.60
0.3 870 9.05 8.60
SEM 0.043 0.01 0.018
5
Density
oy 8.75 9.01° 8.63
Normal
YU

: 8.86 8.8 8.70
High
SEM 0.03 0.007 0.013
P-Value
o 0.0416 0.1426 0.1926
Yeast

I -
= 0.1396 0.0013 0.318
Density
w1 g o Jliia 3 05787 0.9808 0.9521

Yeast x density

(P 1+0) w5 o L (sl gime B (5T 1L 51 Ssliia By (slyfs sloSiloo (ygis o %P
@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)

slos Slygs ajo ohgb dal oAl 39w
Treatment Feed cost Income Net profit
S (1) yoce
Density R

(%)

0 41208 75712 34504

oy 0.1 39086 75043 35957

0.2 38901 72385 33484
Normal 0.3 36636 74078 37442

0 39317 75150 35833

Y 0.1 35823 76430 37545
High 0.2 35991 69756 33765

0.3 36354 72667 36313
SEM 415 534 309
(7) yoe
Yeast (%)
0 40262 75431 35169
0.1 38985% 75736 36751
0.2 37446 71070 33624
0.3 36495°¢ 73373 36878
SEM 207 267 195
LY
Density
o 38975 74304 35347
Normal
YL‘. 37636 73501 35864
High
SEM 103 133 97
P-Value
N 0.0109 0.0759 0.2340
Yeast
. . 0.1068 0.5593 0.6823
Density

515 5 yosin e

. 0.5701 0.7650 0.8658
Yeast x density
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&¢ In each column, the means with different superscripts have a significant difference (P < 0.05)
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