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I Lactobacillus acidophilus
2 Lactobacillus casei
"Enterococcus faecium

'Bifidobacterium thermophilus
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Table 1- Ingredients and composition of Japanese quail’s diet

Shsa ¢l (e 5) Llate lasd oS5

Ingredients Percent Calculated analysis

Sd il 48.3 (Kcal/kg) acud salia (5351 2900
Corn grain Metabolizable energy (kcal/kg)

L ddlas 45 (7) pla 0555 24
Soybean meal Crude protein (%)

Ly 25 32 (7) e 140
Soybean oil Lysine (%)

pasalS 2l S 12 (/) o351 165
Calcium carbonate Arginine (%)

Sl i gs 12 (1) e + o e 091
Dicalcium phosphate Methionine + Cysteine (%)

< 0.33 () o3 0.96
Common salt Threonine (%)

Nl JeSe 0.25 () b6 s 5 0.38
Vitamin premix* Tryptophan (%)

T Sane ol e JuSo 0.25 () pasalS 0.85
Mineral premix? Calcium (%)

O saie I g9 0.17 (/) Sl a i 0.38
DL-Methionine Available phosphorus (%)

w s ua ol g1 01 AR 0.15
L-Lysine HCI Sodium (%)

Omoling Alallips aal g VA D3 fpalis g Mallopas aaly Yoo A Gaaling (Alallim aalg 40 v (gyla spma o SHLS S Hu Aoeli g JaSo -

b /N Be oaeling a Sl ¥ Ba (el g p S e Yo B (el s a S ke 1N B el g p S e VA K el 2 S e ¥ CE

Salgd aaad 2 S Lo ) 5 oS Bl aralS 8 S e Ve K Gl S a S s o Bro Gasling Sl o/ Ve Br elis g a S

Sl sa) gue a Slio Vo (g0 wesSl) 555 pSGke Vot (3800 wanS) 50 4 Ko Ve gula ssua SIS S o Sane JaSe Y

(ol s u08) ool p Slis 00 5 psiiles o Sk /Y (ol pacal) s 0 S lio | (o

1- Vitamin premix provide Vitamin A 9000 U, Vitamin D3 2000 IU, Vitamin E 18 IU, Vitamin K3 2 mg, Vitamin B;

1.8 mg, Vitamin B, 6.6 mg, Vitamin B3 30 mg, Vitamin Bs 3 mg, Vitamin B; 0.1 mg, Vitamin B, 0.015 mg, Choline
chloride 500 mg, Ca pantothenate 10 mg and Folic acid 1 mg in one kilogram diet.

2- Mineral premix provide Mn (Mnos) 100 mg, Zn (ZnO) 100 mg, Cu (CuSo4) 10 mg, I (Cal) 1 mg, Se 0.2 mg and Fe
(FeSo4) 50 mg in one kilogram diet.
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Table 2- Effect of probiotic (Primalac), prebiotic
(Fermacto) and synbiotic (Primalac + Fermacto)

inclusion in diet on growth performance of
Japenese quail in total period (42 days)

Lalas 059 ol 3l Shss s

Treatments  Weight gain & ik Jsas

. Feed intake Feed
(g/bird/day) (g/bird/day)  conversion

ratio
aals
control 6.31 19.33 3.06
RUE PR
Probiotict 6.39 20.05 3.13
TSS s
Prebiotic? 6.29 19.50 3.10
TS s e
Synbiotic3 6.39 19.53 3.05
SEM 0.08 0.37 0.05
P-Value 0.572 0.795 0.710

A S, 2 S Y T SVleisn Sismss poSHLS Lo a5 A
+SYlos S gmag s p oSS o a S /AT K0 8 S s

s 3 S BT sass 5 p S Y
0.9 g/kg probiotic Primalac, 2 2 g/kg prebiotic

Fermacto, 3 0.9 g/kg Primalac + 2 g/kg Fermacto in
diet

1
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Table 3- Effect of probiotic (Primalac), prebiotic (Fermacto) and synbiotic (Primalac + Fermacto) inclusion in
diet on carcass efficiency and carcass compartments of Japenese quail at 42 d of age

Lasless ¥ su3b R PR | o8 by 252 o2

Treatments e]EZr?Criceanss Breast: Thigh! Wing* " o g ol " iy R
y Bursa of Abdominal Cervical

Fabricius? fat? fat?

aals

control 61.44 39.88 36.55 7.56 0.08 1.46 2.01

JEPrpRe

Probiotic3 62.62 39.86 35.99 7.37 0.09 1.29 1.90

§ S5 a5

Prebiotic? 60.56 37.77 35.76 7.66 0.08 1.38 1.38

0 S5 g (e

Synbiotic® 60.09 37.88  36.33 8.10 0.08 1.52 1.52

SEM 0.85 0.49 0.29 0.22 0.018 0.82 0.40

P-value 0.650 0.360 0.790 0.120 0.960 0.258 0.213

23 p S /A% 55K 58 S s e p oSS0 S Y TSV Lo(s s S s ssn a SIS o a8 /AT e 05 0 e’ @WsY 05 4 e
s 53 5o S s 5 p S ¥+ SV logs S sm 5 2 SIS

1 Carcass weight ratio, 2Live weight ratio, * 0.9 g/kg probiotic Primalac, 4 2 g/kg prebiotic Fermacto, ° 0.9 g/kg Primalac +
2 g/kg Fermacto in diet

G 1) 009y Jobo g3 0y o (53S0 S+ SYLas y3) S g (hes 9 (9950 48) S (s gy o SYLas 1) ST g g9 4n AT gua

5330 FY 8 ) Ol (e il
Table 4- Effect of probiotic (Primalac), prebiotic (Fermacto) and synbiotic (Primalac + Fermacto) inclusion in
diet on length of intestine (cm) of Japenese quials at 42 d og age

Lasless as)lss Job p55 dsk poabl sk
Treatments Length of duodenum Length of jejunum  Length of ileum
aalsy

control 19.11 36.87 44.02
"S5 502

Probiotic! 18.81 40.99 40.19
TS5 s

Prebiotic? 21.05 39.73 39.21
TS5 s e

Synbiotic? 19.54 39.76 40.35
SEM 1.27 2.04 1.76
P-value 0.315 0.239 0.052

p S Y +SYles sy Smnn aSHLS o a S /AT 5308 SSsmiss p RS, a8 Y T SVl SSgmn pSSS s K A
s L9 58 8K g5
1 0.9 g/kg probiotic Primalac, 2 2 g/kg prebiotic Fermacto, ® 0.9 g/kg Primalac + 2 g/kg Fermacto in diet
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Table 6- Effect of probiotic (Primalac), prebiotic (Fermacto) and synbiotic (Primalac + Fermacto) inclusion in
diet on serum lipids (mg/dl) of Japenese quials at 42 d of age

Laslass onwl g3 US Yot IE[D)II: HDL

Treatments Triglyceride Total Cholesterol HDL

aals

control 198.01 238.90 3438 143.11
'S s

Probiotict 225.52 205.83 52.79 114.84
"Sssns

Prebiotic? 194.44 188.26 29.98 139.50
TS g e

Synbiotic? 179.56 177.25 41.17 105.99
SEM 38.82 36.42 1331 22.69

P-value 0.693 0.365 0.351 0.293
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0.9 g/kg probiotic Primalac, 2 2 g/kg prebiotic Fermacto, 2 0.9 g/kg Primalac + 2 g/kg Fermacto in diet
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Table 6. Effect of probiotic (Primalac), prebiotic (Fermacto) and synbiotic (Primalac + Fermacto) inclusion in
diet on ileal bacterial populations (logioc CFU/g) of Japenese quials at 42 of age

Laslas S Leda omsbials S poASE
Treatments E.coli Lactobacillus Coliform
aals

control 6.22 5.61 6.63
"S5 s s

Probiotic? 6.37 5.94 6.95
S s

Prebiotic? 6.80 5.80 6.77
TS s

Synbiotic? 6.62 6.15 7.02
SEM 0.22 0.25 0.17
P-value 0.071 0.221 0.136
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1 0.9 g/kg probiotic Primalac, 2 2 g/kg prebiotic Fermacto, ® 0.9 g/kg Primalac + 2 g/kg Fermacto in diet
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Introduction: Japanese quail is considered as a beneficial bird because of its characteristics such as
rapid growth, early maturity, high egg production, breeding times and short incubation period
(Lotfipour and Shakeri, 2011). Additives such as probiotics and prebiotics are used as alternatives
to antibiotic growth promoters today (Zare Shahneh et al. 2007). Primalac is a kind of commercial
probiotics that contains Lactobacillus casei, Lactobacillus acidophilus, Bifidobacterium
thermophilum, and Enterococcus faecium (Salehimanesh et al. 2016). Its characteristics include
increasing the population of the gastrointestinal tract microbes, increasing livestock production,
reducing drug use, reducing mortality and reducing diarrhea in the flock (Midilli et al. 2008).
Fermacto (kind of commercial prebiotics) is the product of elemental fermentation of Aspergillus
oryzae. Fermacto have effects of increasing the flock's uniformity, reducing the passage of
foodstuffs, eliminating the competitive challenge, developing intestinal villi, increasing energy and
protein absorption, increasing the absorption and storage of minerals especially calcium and
phosphorus, enhancing the immune system, and improving weight gain on time of stress (Ghahri et
al. 2013).

Material and methods: An experiment was conducted as a completely randomized design using
400 day-old quail chicks (mixed sex) with four treatments, five replicates, and 20 quail chicks in
each replicate from 1 to 42 days of age. Experimental treatments were included: (1) control group
(basal diet without any feed additive), (2) basal diet contains 0.9 g/kg Primalac, (3) basal diet
contains 2 g/kg Fermacto and (4) basal diet contains 0.9 g/kg Primalac + 2 g/kg Fermacto. Diets
were formulated to meet or exceed the nutritional requirements of Japanese quail as indicated in the
standard tables (NRC, 1994). Quails in each replicate were weighed weekly and feed intake was
determined at the end of each week. From these data, average daily weight gain, average daily feed
intake and feed conversion ratio were calculated. On day 42 of experiment, two birds (one male and
one female) from each replicate were selected, then weighed, were slaughtered and carcass yield
and carcass components including breast, thighs, wings, abdominal fat, fat around neck, and bursa
of Fabricius were weighed using a digital scale and their relative weight to body weight were
calculated. The length of the various parts of the small intestine, including the duodenum, jejunum
and ileum, was measured after the separation from the mesenteric with the ruler. To study the blood
metabolites, blood samples were taken from the wing vein of two quails in each replicate (one male
and one female) on day 42 and then, sera were separated to measure triglycerides, cholesterol,
HDL, and LDL using enzymatic Kits via colorimetric method. To determine ileal microbial
population of quails, after opening the abdominal cavity, ileum region, between Meckel’s
diverticulum and ileocecal junction, separated by a sterilized scissor, about two centimeters of the
ileum were transferred into sterile microtubes and were stored at -20 C until studying E.coli,
lactobacillus and coliform microbial populations (Roostaei-Ali Mehr et al. 2014). Eosin methylene
blue agar medium (Merck, Germany) was used to culture E.coli. MacConkey agar (Merck,
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Germany) and MRS (Merck, Germany) were used to cultivate coliforms and Lactobacillus,
respectively.

Results and discussion: The results indicated that 0.9 g/kg probiotic Primalac, 2 g/kg prebiotic
Fermacto, and 0.9 g/kg probiotic Primalac + 2 g/kg prebiotic Fermacto in diet had no significant
effect on daily feed intake, daily weight gain, and feed conversion ratio (P>0.05). It was reported
that the use of probiotic (Primalac) to the diet of Japanese quail had no effect on daily weight gain
and daily feed intake (Rezaeipour et al. 2015). Several factors can affect the consumption of bird
feed, including the physiological and nutritional factors, health and the rate of production and type
of bird (Blair, 2008). The results indicated that treatments did not affected on weight of carcass and
internal organs (P>0.05; Table 3). It was reported that using probiotic to the diet of Japanese quail
had no effect on weight of carcass and carcass traits (Sahin et al. 2011). It was reported that addition
of probiotic (Primalac) and prebiotic (Fermacto) to the diet of broilers did not have any effect on
growth performance and carcass quality, carcass weight, carcass traits, breast, heart, abdominal fat,
spleen, and bursa of Fabricius (Shirmohammad et al. 2015). Treatments had no significant effect on
relative length of the small intestine segments (duodenum, jejunum and ileum) (P>0.05).
Shirmohammad et al. (2015) reported that intestinal traits of broilers were not affected by Primalac
and Fermacto. Since the most important feature of probiotics is their ability to settle in the
gastrointestinal tract, native microbial strains of gastrointestinal tract are usually prepared as
probiotics, so probiotics produced for broilers may not be suitable for establishment or proliferation
in the Japanese quail digestive system. Treatments had no significant effect on triglyceride,
cholesterol, HDL, and LDL (P>0.05). It is reported that the supplementation of the Japanese quail
diet with Primalac did not have any effect on serum triglycerides, cholesterol, LDL, and HDL of
broilers (Rezaeipour et al. 2015). Sahin et al. (2008) reported that cholesterol, triglyceride and
glucose levels were not affected by experimental treatments when using synbiotic (Saccharomyces
cerevisiae + mannan oligosaccharide) in Japanese quail diets. The levels of serum cholesterol and
triglycerides in birds affected by diet and other factors such as age, sex, and environmental
conditions (Haddadin et al. 1996). Non-significant changes for intestinal microflora were observed
(P>0.05; Table 6). Researchers reported that the consumption of probiotic (Protexin) in the diet of
quail did not have any significant effect on bacterial populations (Nasehi et al. 2015). When using
feed additives, consideration of points such as rate of consumption, temperature, humidity, water
consumption and environmental health are necessary (Chiang and Hsieh, 1995).

Conclusion: It could be concluded that 0.9 g/kg probiotic (Primalac), 2 g/kg prebiotic (Fermecto)
and synbiotic (0.9 g/kg probiotic Primalac + 2 g/kg prebiotic Fermecto) had not any positive effect
on growth performance, carcass traits, length of small intestine, serum lipids as well as the number
of Lactobacillus bacteria, coliforms, and E.coli in Japanese quail.
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