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Abstract

Introduction: Poultry nutrition constitutes approximately 60 to 70 percent of poultry farming expenses.
Consequently, it is crucial to develop cost-effective poultry production using scientific nutritional principles.
Yeast and its derivatives are recommended additives in poultry diets to enhance performance. Yeast cell walls,
making up 25 percent of the yeast cell's dry weight, not only serve a protective function but also participate in
metabolic processes. These cell walls contain mannoproteins, beta-glucan, mannan oligosaccharide, chitin, and
N-acetylglucosamine. Notably, beta-glucan, with its helical structure, can absorb mycotoxins, thereby playing a
significant role in improving livestock and poultry health by detoxifying their feed. Mannan oligosaccharide has
been shown to prevent pathogen colonization in the digestive tract. As prebiotics, oligosaccharides promote the
growth of beneficial anaerobic bacteria in the gut, indirectly reducing pathogen populations and enhancing
intestinal health. This study aimed to examine the impact of varying levels of yeast cell wall on the performance
and blood parameters of Japanese quails.

Materials and methods: In this experiment, 360 one-day-old Japanese quails were studied using four levels of
yeast cell wall supplementation (0, 0.5, 1, and 1.5 g/kg). The study followed a completely randomized design with
4 treatments and 6 replications each. Throughout the experiment, performance traits such as feed intake, body
weight gain, and feed conversion ratio were assessed. At the conclusion of the study, intestinal samples were
collected to analyze tissue structure, while cecal contents were sampled to evaluate the microbial population.
Blood samples were drawn from the jugular vein, and the serum was stored at —20°C for later analysis of blood
parameters, including triglycerides, cholesterol, glucose, HDL, and LDL, as well as serum liver enzymes (AST,
ALT, and ALP). These measurements were conducted using Pars Azmoon commercial kits and a Mindray
autoanalyzer.

Results and discussion: The experiment results indicated that yeast cell wall consumption increased feed intake
and enhanced weight gain in birds aged 22 to 35 days and throughout the entire rearing period (P<0.05).
Additionally, it lowered the feed conversion ratio during this age range (P<0.05). The yeast cell wall consumption
led to an increase in lactobacilli populations and a decrease in Escherichia coli populations in the cecum (P<0.05).
Carcass components, such as digestive tract weight, breast and thigh weight, forestomach, gizzard, liver, small
intestine length (duodenum, jejunum, ileum), cecum length, blood parameters (triglycerides, cholesterol, glucose,
HDL, and LDL), and serum liver enzymes (Alanine Aminotransferase, Alkaline Phosphatase, and Aspartate
Aminotransferase) remained unaffected by the treatments (P>0.05). Among the duodenum and jejunum
histological characteristics, villus height and the villus height to crypt depth ratio increased with yeast cell wall
consumption (P<0.05). The benefits of yeast cell walls are largely attributed to the active immune function due to
beta-glucan and mannan oligosaccharides in yeast products. Incorporating yeast products in poultry diets has been
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shown to boost immunity, balance microbial populations, and promote gastrointestinal health and development.
These additives enhance nutrient digestion and absorption, thereby improving growth and overall bird
performance. Mannan oligosaccharides in the yeast cell wall effectively bind pathogenic bacteria, exhibiting
prebiotic properties. Balancing pathogenic and beneficial bacteria enhances villus length and reduces crypt depth,
serving as biomarkers for improved intestinal morphology. Improved intestinal morphology boosts digestive
enzyme activity, enhancing digestion. Longer villi signify a more mature epithelium with increased absorptive
function due to a larger absorptive area. The development of intestinal morphology reflects the health status of
the animal's digestive tract. Greater villus height increases enzyme activity at the villi ends, resulting in improved
digestibility.

Conclusions: The study results indicated that administering 1 to 1.5 g/kg of yeast cell wall enhanced the microbial
population in the cecum and improved the histological features of the duodenum, although it did not affect the
birds' overall performance.
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Table 1. Food ingredients and chemical composition of the basal diet used in this study

Ingredients (percentage)

Chemical compounds (percentage)

Corn 50.95
Soybean meal (CP 43%) 39
Corn gluten 5
Vegetable oil 1.67
Limestone 1.20
Di-calcium phosphate 1.05
Salt 0.33
Mineral-permix! 0.25
Vitamin-permix> 0.25
DL-methionine 0.1
L-lysine 0.2

ME (kcal/kg) 2900
CP (%) 24.09
EE 4.10
CF 4.24
Ca (%) 0.80
Available P (%) 0.30
Na (%) 0.15
Arginine 1.51
Lysine 1.37
Methionine (%) 0.51
Methionine-cysteine (%) 0.89

! Mineral supplement (per kg of diet) contained 16 mg copper, 1.25 mg iodine, 40 mg iron, 120 mg manganese, 0.3 mg

selenium, and 100 mg zinc.

2 Vitamin supplements (per kg of diet) included 9000 IU vitamin A, 5000 IU vitamin D3, 50 IU vitamin E, 3 mg vitamin K
(menadione), 2 mg vitamin Bi, 6 mg vitamin Bz, 3 mg vitamin Be, 60 mg nicotinic acid, 15 mg pantothenic acid, 0.1 mg

biotin, 1.75 mg folic acid, 0.016 mg vitamin Bia.
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Table 2. Effect of different levels of yeast cell wall on the performance of Japanese quail at different ages

4-21 days 22-35 days 4-35 days
Yeast Feed Body Feed Feed Body Feed Feed Body Feed
cell wall . . . . . .
(ko) Intake welght conversion Intake welght conversion Intake welght conversion
gke (g/hen) gain ratio (g/hen) gain ratio (g/hen) gain ratio
(g/hen) (g/hen) (g/hen)
Control  325.48 133.35 2.44 476.79°  100.42° 4.75° 802.27°  233.77° 3.43
0.5 325.19 13475 2.41 478.66°  102.00° 4.69° 803.85°  236.75¢ 3.39
1 326.97  137.68 2.37 520.76*  109.71° 4.75° 847.72¢  247.39° 3.42
1.5 325.33 136.24 2.38 514.35*  116.77* 4.40° 839.68*  253.01° 3.32
SEM 2.15 1.19 0.023 5.57 1.43 0.081 6.05 1.71 0.034
P-value  0.930 0.094 0.273 <0.0001  <0.0001 0.018 <0.0001  <0.0001 0.113

#¢In each column, means with different letters are significantly different (P<0.05). SEM: Standard error of the means
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Table 3. Effect of experimental treatments on the microbial population of the cecum of Japanese quail at 35
days of age (Log CFU/g)

Yeast cell wall (g/kg) Coliforms Escherichia coli Lactobacillus
Control 8.01 8.68° 7.46°

0.5 7.95 8.702 7.36°

1 7.94 8.08» 7.807

1.5 7.64 7.37° 7.90*
SEM 0.273 0.181 0.096
P-value 0.766 0.0064 0.0047

#b]n each column, means with different letters are significantly different (P<0.05). SEM: Standard error of the means
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Table 4. Effect of experimental treatments on histological characteristics of the duodenum of Japanese quail at 35 days of age

Yeast cell Villus Villus Cryptdepth  Villus height/ Epithelium Muscle Goblet cells
wall (g/kg)  height (um)  Width (um) (um) Cryptdepth  thickness (um) thickness (um) (200 pm)?
Control 730.34° 115.95 86.59 8.39° 35.43 56.61 9.85

0.5 801.39% 125.81 88.30 9.04% 32.22 122.29 9.95

1 916.59* 127.58 82.77 11.21# 33.30 101.57 10.00
1.5 919.38* 109.17 86.43 10.71% 30.12 72.62 9.60
SEM 92.50 8.65 2.33 1.34 2.21 29.33 0.18
P-value 0.0440 0.7643 0.8532 0.0093 0.8801 0.0610 0.9278

b [n each column, means with different letters are significantly different (£<0.05). SEM: Standard error of the means
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Table 5. Effect of experimental treatments on histological characteristics of the jejunum of Japanese quail at 35 days of age

Yeast cell  Villus height  Villus Width Crypt Villus height/ Epithelium Muscle Goblet cells
wall (g/kg) (um) (um) depth (um)  Cryptdepth  thickness (um) thickness (um) (200 pm)?
Control 346.35 121.76 71.64 5.08 30.12 57.74 11.50
0.5 345.41 109.29 72.74 5.04 27.43 83.23 10.10

1 349.48 99.79 72.91 4.83 29.98 81.02 10.10
1.5 356.37 108.71 78.62 4.54 31.52 82.02 11.55
SEM 4.96 9.03 3.14 0.24 1.70 12.20 0.82
P-value 0.8821 0.5702 0.8966 0.8844 0.7979 0.3041 0.3261

SEM: Standard error of the means

ok 0525 I3 gl 55 003, s 5 45Y sl
Rl Slagz b 033, Job g alY Sliogas  yese
Oly i Gy Moy Cawl 0dls ooy lid £ Jgam (o
Sz ol (5,165 oliws 5 oS odre iy S
oflpd Bpan b o Gl ek (s & Cems 45
Jeb ol gl gl gme AN e (Jslw
A o (s sxn yobots p3Sw g psill cpsiss pgiogio
2855 18 (T30, YO G )0 jete (Jobo o)lgns B e
P95 g porhl pgis) pgiogss Jsbo g alY elyzl ()59 0o
0B bl Glajles U cov ol Ghegn
(Kyoung etal., 2023) X0 cyudbons gl b aS iz S
Slrazgz 0> 0 jeste (Jobu o)l 5l eslaul 8,50 5o
5 poSew dagly i 09 WS B A5 AT
Oliise o)l ciallhe 8 18 S0 o laXw
5 O 5 WS s G5g 0 Sme P 60
Sz b )3 psSe 5 psrbl esiss Job (nizen
Uil Lol <050 ,S5 samlice o0 5gil jeste 00S B pas
59l yedee 3B Lo |y paingds Jsb (Rl g ol (13s
Sglas (Kordpour & Salari, 2023) wis )57 5,155 oads
Dolds Jodoas Cunl (Soe o0 plnil sla g gl o
il oolaiwl (slo o938l mhaw g £98 0diny go5 50

W3k Ghsn e lyd g op SlLS S

Jsb Rl el sude g s Lo o iSL (e Jobs
) S, KLiS &5 09 oo Cun S Bes B 5 5
LSy ) dgee At 039 (cwlidin ) S90 s
25 S5 Sl collad (ualidl el Wil oo 00
A.».)L: 4o ((Chacher at el., 2017) 55 puia® Sgu «Zolys
Gl 5 5 ) Gl anllie cul 55 e oyl
GRIB L pgisgs )3 S S Bes 4 p gl Cod
Sopz b 5o e Jsko o)lns zohaw 5l sslanal
35 6,00 Sldlas s cpl ol ;o 0l conlie 25
M'Sadeq et al., 2015; ) jose Joko o)lg0 e 1
yoxa g (Kyoung et al., 2023; Alghtani et al., 2024
Kordpour & Salari, 2023; Salari & ) ool jJgsl
olSws dnwgi 5 3, glas | w3l 1) Javidaneh, 2023
aims 5 ol sl les S IS SIS oS
Sl Jdsay i o, Shae Gl 5 il ey
Sglas (Gao et al, 2008) cwl 5, od> a4l
Sleayad plo s ot 5B Sliogas 5 (s fosias
“Cyy Ayt i oaalie asllhe (nl 53 pingis 3l
OlsS s Cudl Comsg Wilg o 00y, ol
Gl el iy i) S Sane Iy s
25 99dse iy sleiil 5l ead mi g sl il collad

(Gao et al.,, 2008) 35 co yigs pid Colld e



AD V=AY VF 0 Ll pgs o )lotlpao il Jlod ol Slays liios

03,558 ioles] slayless 56 o AST 5 ALT
.(Abd El-Wahab et al., 2019; Kargar et al., 2024)

6ol ;536 2o e oS slopes 15T 5 g sloainl,s
pro S Slamil g P95 slaamiulp » il

sads edlo (yLad ¥V Jaaz 0 (S50, YO 0 (il e yals
5 ALT (AST) py g5 sl sl 5 (LDL 4 HDL

IS S Azl

Srae Gl 4 axg b oob Glas gy ol @l
(R 030 IS 50 BNy 6505 Ll STy
Comd 5 550 8, SRl3l e (29 ,Se Cumez S5t
9 ) gob jlosliiul poiogis Cun S Bas 4 jp £l
QAL 0 e (Jeke ojlgs pSELS 0 65 VO
il dehe Wl oo (15 ez ok

19598 9 LS

&l 5 55,5liS pale oSiils Limgly pyie Cigles S
Sagls &850 5l Jle colos bl Gliwjes (ol
Colex g yoie (Jsho 0)l020 (rels Judoas 55 Oloz joems
Dyl (S )8 g ST eyl 5l (Jbe

5b co gl cwl ,0 el (g Sojlwl (ALP
2ol plas gl s wgles ¢ iulesl (sl les
0098 W0 S A1 (pdie alllas (pl s M
Gl el (2 jabh 0 4 Sdg 5 5 pede oo
OIS pizmen Wbyt Bras b 9> e AST
L HDL 5 pS9LS j0 ¢85 ¥ mhaw L LDL o5 sioges
5wl JalS et p55lS 5 05 Y gl Sjan
OBl pee Bpas b s> e ALT 5 5l5 cdile
Abd EL-Atti ) a5 Sls> s aslllae 0l gl b a5 il
5 Jopeds oS (o uiime et al, 2025
rode odSyas slagez b o 1) WS
Lol ol asllas b b & plie [0 a5 030 )5 cvnliv
45 a8 B3 ol anlll gl b 33155 10 wcnl s edle
G352 Y0 355 5 Grecsile) 009, Jsb 5 (o035 039 3l (590,9) (suls ey a2 Sloogas » ctalol slajlons 317 Jour

Table 6. Effect of experimental diets on Japanese quail carcass characteristics (percentage of live weight) and intestine
length (centimeters) on day 35 of rearing

Yeastcell Breast Thigh Liver Proventriculus Gizzard Gastrointestinal Duodenum Jejunum Ileum Cecum
wall (g/kg) tract length length  length length
Control 22.77 13.80 241 0.373 2.20 11.12 13.54 2833 2791 17.75
0.5 23.65 1428 2.64 0.376 2.27 11.18 13.62 29.33 2820 16.66
1 2387 1431 247 0.377 2.29 11.23 13.75 29.54 2891 1587
1.5 24.08 14.61 275 0.378 2.37 11.44 13.83 31.50 3029 16.20
SEM 0.371 0.296 0.128 0.019 0.108 0.664 0.14 1.08 0.995 0.517
P-value 0.096 0.312 0.260 0.997 0.764 0.987 0.480 0.245 0360 0.89

SEM: Standard error of the means
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Table 7. Effect of experimental treatments on blood parameters (mg/dL) and liver enzymes (IU/L) of Japanese
quail at 35 days of age

Yeast cell Glucose  Triglyceride  Cholesterol HDL LDL ALP ALT AST

wall (g/kg)

Control 342.25 205.00 211.25 116.75  39.25 3003 6.25 349.50
0.5 328.25 214.75 198.25 108.75  35.75 2681 7.25 348.25
1 339.75 173.75 177.25 116.00  30.50 2229 6.75 276.75
1.5 331.50 169.00 180.00 107.25  38.50 2733 6.75 307.00
SEM 6.63 22.66 16.02 4.88 3.96 320 0.40 35.15

P-value 0.7838 0.3665 0.1802 0.5883 0.7023  0.2078 0.7686  0.1897

SEM: Standard error of the means
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