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Extended Abstract

Background: The use of antibiotics in poultry feed has been banned or severely restricted in
many countries due to the development of antibiotic resistance and threats to human health.
Therefore, there has been a significant focus on alternative feed additives, such as probiotics,
prebiotics, synbiotics, organic acids, and herbal products. Prebiotics are specific dietary fibers
that cannot be directly digested by the bird's digestive system but serve as food for beneficial gut
bacteria, promoting their growth and proliferation. By increasing the population of these
beneficial bacteria, the gut environment is altered in a way that inhibits the growth of harmful
bacteria and strengthens the bird's immune system. Consequently, the use of prebiotics in poultry
feed leads to improved digestion and nutrient absorption, increased growth, a strengthened
immune system, reduced disease incidence, and ultimately increased production and improved
product quality. Probiotics are live microorganisms that, when added to poultry feed, alter the
microbial balance of the gut in favor of beneficial bacteria. These beneficial bacteria produce
short-chain fatty acids, strengthen the immune system, improve digestion and nutrient absorption,
and reduce the growth of pathogenic bacteria, contributing to gut health and overall bird
performance. As a result, the use of probiotics in poultry feed leads to increased growth, improved
feed conversion ratio (FCR), reduced mortality, and improved carcass quality. In this context,
inulin and yeasts such as Saccharomyces cerevisiae, which are classified as prebiotics and
probiotics, respectively, have shown beneficial effects on improving poultry performance.
Methods: This experiment was performed as a 2 x 2 factorial arrangement, using a total of 240
Japanese laying quails (Coturnix japonica) at 45 days of age in a completely randomized design
with four treatments, six replicates per treatment, and 10 birds per replicate. The factors were
inulin (0 and 15 g/kg) and yeast autolysate (S. cerevisiae) (0 and 1.5 g/kg). The birds were placed
in the experimental cages for one week prior to the start of the experiment for adaptation and fed
a commercial diet. The experimental period lasted 7 weeks, and the birds had ad libitum access
to feed and water during the entire experimental period. The experimental diets were formulated
to have similar AMEy and crude protein. Egg production (number and weight) was recorded daily,
and feed intake was calculated weekly. At the end of the experiment, the FCR was calculated by
dividing the feed consumed (in grams) by the produced egg mass (in grams). The eggs collected
in the last 4 days of the experiment were used to determine the quantitative and qualitative
characteristics of the eggs. One bird per replicate was randomly selected, bled, and then
slaughtered on the final day of the experimental period. Samples were collected from the jejunum
tissue for histological examination and from the ileum content for microbial population analysis.
Results: The results of this experiment demonstrated that supplementation with autolyzed yeast
led to a decrease in feed intake (p < 0.05). The addition of inulin and autolyzed yeast to the diet
resulted in an increase in egg production and mass, as well as an improvement in FCR (p < 0.05).
A significant interaction was observed between inulin and autolyzed yeast on egg production
(p < 0.05). This interaction indicated that adding yeast to diets without inulin resulted in a
significant increase in egg production (p < 0.05). Additionally, adding inulin to diets without yeast
resulted in a significant increase in egg production (p < 0.05). Autolyzed yeast significantly
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increased egg weight and shell thickness (p < 0.05). No significant main effects of inulin or
interaction effects between the two supplements were observed on egg quantitative and qualitative
traits (P > 0.05). Histological findings showed that autolyzed yeast significantly increased villus
length and the ratio of villus length to crypt depth (p < 0.05). No significant main effects of inulin
or interaction effects were observed between the two supplements on jejunal morphology
(p > 0.05). The results showed that supplementation with inulin and autolyzed yeast increased the
population of lactobacillus and decreased the population of Clostridium perfringens, coliforms,
and total anaerobic bacteria in the ileum (p < 0.05). The interaction between inulin and yeast
showed that adding yeast to diets containing inulin resulted in a significant decrease in the
coliform population in the ileum (p < 0.05). Analysis of blood parameters showed that
supplementation with autolyzed yeast significantly reduced serum cholesterol levels (p < 0.05).
Conclusion: Overall, the results of this experiment demonstrated that both inulin and autolyzed
yeast supplements, at levels of 15 and 1.5 grams per kilogram of diet, respectively, either
individually or in combination, had a positive impact on the production performance of quails.
The improvement in the gut structure by autolyzed yeast and the alteration of gut microbiota
toward an increase in beneficial bacteria by both supplements indicate their synergistic effects.
These findings suggest that the combined use of these two supplements can be an effective
nutritional approach to enhance the health and production performance of quails.
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Table 1. Ingredients and chemical composition of experimental diets (%)

(w2 y3) (STyss odlo sl

55.60

25.20

1.06

0.49

0.81

Feed ingredients (%)
Oy
Corn
(FF 7) bges alocis
Soybean meal (44 %)
(- %) 3 igls
Corn gluten (60 %)
LSS RO
Sunflower oil
lawsd m.u..lfdb
Dicalcium phosphate
Sal K
Limestone
S
Sodium chloride
\ . v .
L Gelg g (P JeSee
Vitamin & mineral supplement
od=Jl
L-lysine
O JI -6
DL-Methionine
Oliwlgapns'sS
Coccidiostat
odid duwlre (gdse dlgo g (63!
Calculated nutrients & energy
(PS5 SIS 5S) pudio LB (555
Metabolizable energy (Kcal/Kg)
(1053) pb (35
Crude protein (%)
(303) P b
Crude fiber (%)
(_\.o):) d)ﬂ o)La:.
Ether extract (%)
(329 paels
Calcium (%)
(3) o> B i
Available Phosphorus (%)
(229) 3
Lysine (%)
(309) (xigwte
Methionine (%)
(32)3) (atnnges + (gt
Methionine + Cysteine (%)

Vo 0 5 e P15 B by o8 ¥ K by ey 15 W E (b <l 3513 Y+ D by Al 35Ty 3+ A\ gy sl o3 oS5k 33 (iies (ol not
5 S 5 e 0o SIS S e 1) e Bro usling 55,500 10 B ol 1 SLaVA S ke VS sl B olig S e TipsS o 1+ B celig 5

o o ! CpSuke Ve S g S e A s e Sk B0 ol S e Ve o S e ) S o /Y il S e )
Vitamin & mineral premix provided F_er kg of diet: 9000 IU of vitamin A, 2000 IU of vitamin D3, 2 mg of vitamin K, 6.6 m]qﬂ| of vitamin B2, 30 mg of Niacin, 10 mg of vitamin
i

Bs, 3 mg of vitamin Bs, 1 mg of Fo

c acid, 1.8 mg of vitamin B1, 15 pg of vitamin B, 0.1 mg of biotin, 500 mg of C

oline chloride, 0.1 mg of Ethoxyquin, 0.2 mg of

Selenium, 1 mg of lodine, 10 mg of Copper, 50 mg of Iron, 85 mg of zinc, 100 mg of Manganese.

sl ol 4 ol JoSo polde ‘O] &Y guass
Soge Cawl o o5 b Lialesl 3y90 BNy
2 s 56 b bsye Sl (50,Skes slayal)ly
9 sl (29550 Cumar (Ll ()15 oBws oMl
(Yalgn et al., 2012) il g (sl (sixe dlgo !
ODSan 5 hse¥s b b sl 5o Gialel ol (sloazily
(Maysa, 2010) Lul 4 (de la Mora et al., 2014)
el T )3 sl (il oo 155,855 4wl oo
0298l oen 9 Moy B LY IS5 oy il
@ e 2o VB BN 5S35 g ye 0y 4 sl
Shed b cupd gm0 9 055 0358 035 Mg Gl
Ssiets stl gl o ol osb GBS 235
955 Camex s el joub (2l3E 0pr 4 Sgnisn
ol Gl b Slogs S o & S 0dg) 5 pss

Syl g S8V b b sl o ilefl ol @b

£3,8 )5 &5 asl . (Bolacali & Irak, 2017)
Voghe 53 dngpe jugleg)Slo gl pede sile JoSe
oz 9> e > Shy Bpae Rl 4 e dop
) ol b 3l 5 opizmed 29 o0 (15 Lol
Zamanizadeh et al.,) ,Kea g odlj Sboj bl
puslog Sl oo (silu oo o 535 B (2021
OBl 4 oo p)SolS )3 p S (he Ve a3 dpung e
B Capd 290 g 038 Mg QLI S| Span
ol s s wlinlejl Sy bt winjn Ded o STy
Sy Gpan o] ¥ gams by 3958 & ol
I8 58l St s cups g 050 035 @30 My
a4y (Yalemn et al., 2013; Yalgn et al., 2009)
by e g9 b badye dlol @l 0 &gl e
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Gy el i Ll csly g o3l 5 00 cou )
2S5 Gl ol 25 w4 il 5 ok o oS
Spie yal sloiy dbel 5 Juigl sleJsbe
(Zamanizadeh et al., 2021)

Thy SS9 Mg el Gl ) 3 S sla)
2 Cute Sl Gojbiepd g odd (B)lsS olSed ) sl
(Shang et al.,) wlao Js! o3,Slas slayial)ly
(2020
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g ilwdoSe J1 )3 I8 055 syl g 5135055
039 ORalPl blioe dpmgpm funlag)Slu jedte il
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(Ayanwale et al., 2006; Zamanizadeh et al., 2021)
ol s lall el posie )3 39290 ld &S (5 5bay
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(Ayanwale et al., 2006) >4 0 Slyss pld (555l
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Table 2. Effects of inulin and yeast au

tolysate (Saccharomyces Cerevisiae) on productive performance of laying quails

lio Joss
Parameters Treatment
: 53 0358 59y £x0) 955 Mg #5509 Shhgs Span & sl
opd . c 4 c £35) 3]y $) oy
e (1o 05)  Golomsbles) il (05) o
FCR Egg mass Egg production (hen- Egg weight Feed intake (g/ () Inulin
(@) day %) (@ quail/day)
3.31 9.09 82.95° 10.96 30.13 0 0
2.97 9.55 86.41° 11.05 28.40 15 0
3.18 9.52 87.05% 10.94 30.36 0 15
294 9.64 87.182 11.06 28.37 15 15
0.031 0.092 0.694 0.078 0.084 SEM
ol @l
Main effects

3.142 9.32b 84.68° 11.00 29.27 0 iﬁ’:m‘

3.06° 9.58? 87.11° 11.00 29.36 15
3.25° 9.31° 85.00° 10.95 30.242 0 )‘Jy‘ oo
Yeast autolysate

2.96° 9.59° 86.80% 11.05 28.38° 15

SPgine daw
P-value

0.018 0.010 0.002 0.933 0.272 ‘)‘J")‘
Inulin
<0.0001 0.005 0.017 0.210 <0.0001 ) yoce
Yeast autolysate
s I)‘*’F" x @ew
nulin x Yeast
0.159 0.089 0.026 0.817 0.139 autolysate
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Table 3. Effects of inulin and yeast autolysate (Saccharomyces Cerevisiae) on egg quantitative and qualitative traits

of laying quails

Slao Sl
Parameters Treatment
‘ i (pS) e vk faey el ) Qe

ool (25) ool 035 ik weight gy Ceoled ( );)) (%) 359) yo3xe (p5) olstl
Haugh Albumen [G)) 09y £r) Yeast autolysate Inulin

unit weight (g) Shell thickness (um)  SPell eioht ©
84.08 5.99 3.81 0.180 1.15 0 0
84.51 5.98 3.84 0.218 122 15 0
84.02 5.94 3.82 0.206 1.17 0 15
84.48 6.01 3.83 0.215 1.21 15 15
0.433 0.074 0.015 0.008 0.009 SEM
ol el
Main effects
84.30 5.98 3.83 0.199 1.19 0 U‘J""
Inulin

84.25 5.97 3.82 0.210 1.19 15
84.05 5.96 3.82 0.193° 1.16° 0 3] yacne
Yeast autolysate

84.49 5.99 3.83 0.216° 1.222 15

Signe ddaw
P-value

0.910 0.938 0.827 0.206 0.797 U‘J""
Inulin
0.315 0.683 0.283 0.016 <0.0001 s jave
Yeast autolysate
0.977 0.589 0.587 0.108 0.156 5] yoa X (gl

Inulin x Yeast autolysate

SSgncsp (2l 45 028 Bpae poSis g 039 (pobuwligSY
Pybor 8L g 90 (nl @ WSS el 2B wg
2 SO S a3 4 B g STl IS gk
obsS pz sl W5 g 039) PH ol (s LB
= b @ls > (Samanta et al., 2012) suisl o poo;
S w08 IS (V) ohlSen 5 @l palei] ol
oo doyd +[+D g 0dj yedte doyd /Y (gl JeSe
@ prie (5 slacuzysh op 3 Pl Cogo 4 Jldys
syt s (okulssY st Gl
4 aelie ls J(Javadi et al., 2012) 548 0 pyalsS
0155 yoste (gjlwJeSa 51 )3 (Vo)1) Glosk g (pptane dlonsg
O IS5 g 3 ey A g /Y zolaw
oligss (Hassanein & Soliman, 2010) ¢l o33
oSl (S5l 1 bl yeske 4 sl ooy L3
A5 & pae Sk il & ysbar Al g )lon
So ol @ e gl by ok o)lmd 53 39290 joile
3 pie oSl s SolS sl (n g 0ad Juate abs

(Lineetal., 1998) L4 0 28> b)leS olKtwd

el 203 0 s > o stne BT S (5 0 > et g2 T
839) (st9Sep Cuser
D J 5 poll (529,50 Cumar 1 otilojl (sloles 36
odsal (g8d 5l (o) bz Lol il 31wl ons 00l> oyl
43)5 odaliie poibl (09)Sue Cumex gl e 4
Conar Gl cel JoSo £95 9 2 (3938 &5 ()5bay
S Sl Carer il 5 SSY ol g S
Slsrps G ySl IS g pridsS 3 jin porc s
a8 ol i pesee 5 el e blate 31L(P<A/+0) 15,5
P V0 sl slooye & Jgl jeste )5 VB (3958
d9die pridsS S Sk g il 4 e (sl
Camex> il p el cue lpl (P</s:))
9 Pkl )3 lisslew 9 pae glgl GRals y Mde (lag S
g ye  (YIT) lSan 5 slillis clo il b psSes
i 4 GBS sldrgr 3 (YIR) lgga g 55 5 135555
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(Abdelgader et al., 2013; Wu et al., 2019) s,
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Table 4. Effects of inulin and yeast autolysate (Saccharomyces Cerevisiae) on jejunum morphology of laying quails

o o
Parameters Treatment
CansS Goslip £li5)) Sy Geos in oo in W)l # ’(’ )5{ ) o
(sm5,50] yio9,S0) (yo9,5%) (09,552 (re9,52) NI (£55) oo
Villus height/nypt deptﬁ (um/um) Crypt depth Villus width Villus height autolysate tnulin

pm) (Hm) (Hm) ©
591 71.50 128.83 422.00 0 0
7.59 68.16 129.83 517.16 15 0
6.15 69.33 129.50 425.83 0 15
7.64 69.16 130.16 527.83 15 15
0.147 1.292 1.064 4.752 SEM
ol el

Main effects

6.75 69.83 129.33 469.58 0 U‘J?J
Inulin

6.90 69.25 129.83 476.83 15
6.03° 70.41 120.16 423.91° 0 5] oz
Yeast autolysate

7.62° 68.66 130.00 522,50 15

S )Psxe aw
P-value

0.334 0.656 0.643 0.142 U’J""
Inulin
<0.0001 0.190 0.442 <0.0001 P jasie
Yeast autolysate
0.515 0.234 0.877 0.480 351 yodia X (gl

Inulin x Yeast autolysate

ol 500 sladsminwlyd (6> dze p3U Lol 295 o p yuw
Uiels 5 ez il (Istigomah et al., 2020) .
sl bl oo yedie (Splio Clld b i pe Jg S
oo gl Jolo 0)lgd 53 o6l Ly 392 b Lasye o]
Solyao sl b a5 B ()b &S (g ygbay 3L o
uwl)B‘ 9 dﬁI)M dl.ha.\.mu‘ LS‘°'>9) ).sl>.> wfblf el 9009
255 @z Gl Ag dons )3 ALl e Jg S 4y o5

Mo il S JopmdS jw g Lilil ol
(Istigomah et al., 2020)
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Table 5. Effects of inulin and yeast autolysate (Saccharomyces Cerevisiae) on jejunum morphology of laying quails

Olho s
Parameters Treatment
slags st S e . . Jel o5
S pyidsS PR pors S oo gheoligSY ol oo o .
SIP R Clostridium Lactic acid (#5) (5) s
Total anaerobic Coliform erfringens (lo bacteria (lo Inulin
bacteria (logio CFU/g) P d Yo 910 Yeast
(logy CFU/g) CFUl) CFU/g) autolysate (g)
8.17 4707 4.30 7.71 0 0
8.00 4,38 4.04 8.11 15 0
8.03 4.42° 4.09 8.15 0 15
7.95 4.34¢ 3.98 8.56 15 15
0.036 0.021 0.048 0.095 SEM
ol el
Main effects
8.08? 4,540 4170 7.91° 0 o]
Inulin
7.99° 438" 4,040 8.352 15
8.10° 4.56° 4.19° 7.93° 0 s jave
Yeast autolysate
7.98° 4.36° 4.01° 8.332 15
S P sine o
P-value
0.022 <0.0001 0.013 0.0001 U'JF‘
Inulin
0.002 <0.0001 0.001 0.0004 5 jave
Yeast autolysate
9991 jadie X il
0.241 <0.0001 0.146 0.938 Inulin x Yeast autolysate

ol 3103 B a3 I3 e BB 5L gt g ailde s J,Pa'c

S35 slacuz il (g5 sl dominlyd (B (Anwag o Julag L) g3l yedie 5 gl Il =5 Jgae
Table 6. Effects of inulin and yeast autolysate (Saccharomyces Cerevisiae) on some blood serum parameters of

laying quails.
Slao o
Parameters Treatment
Jysuls HDL LDL (*‘JJ“Jer)isflg)rijg‘“"de (p5) 5531 yosme (p5) ool
(yd ol 2,5 o) (mg/dL) (mg/dL) (r%g;//dL) Yeast autolysate (g) Inulin
209.75 42.50 158.24 202.25 0 0
192.64 45.23 161.34 190.00 15 0
212.50 45.00 159.78 181.25 0 15
195.56 46.44 160.47 174.75 15 15
12.365 5.520 10.369 9.048 SEM
el gl
Main effects
201.19 43.86 159.79 196.12 0 &9‘)‘
Inulin
204.03 45.72 160.12 178.00 15
211.122 43.75 159.01 182.37 0 gl e
Yeast autolysate
194.10° 45.83 160.90 177.37 15
SIB (s o
P-value
0.278 0.947 0.962 0.072 ‘-’J?'“
Inulin
0.030 0.718 0.621 0.001 5 oo
Yeast autolysate
Sgil yese X ylgul
0.075 0.643 0.187 0.354 Inulin x Yeast autolysate

sl 103 O a3 I jime ST 3 LS gty 3 Aol pué g o T

D
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