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7- Lactobacillus mamnosus
8- Bifidobacterium bifidum
9- Pediococcus acidilactici
10- Enterococcus faecium
11- Bacillus subtilis
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1- Alt

2- Ast

3- Saccharomyces cervisiae
4- Lactobacillus acidophilus
5- Lactobacillus plantarum
6- Lactobacillus casei
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Table 1- Combination of food items (%) and nutrients of experimental diets
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Shes el (39, YO BY) 1) oy
Ingredient (g/kg) Growth diet (1 to 35 days)
E‘();_n 50.27
b g dlous’
Soybean meal 4417
(u';il” 2.30
Oland paundS (63 1.04
Di-calcium Phosphate
i d 112
Calcium carbonate
Methionine 0.15
OPPP
Threonine 0.10
Salt 0.24
Oed e
bicarbonate 0.10
Al oy (i g

(o548 2 I35 5 2000
ME (kcal/kg)
(3003) 590
CP (%) 2
(323) ¢34
lysine (%) 1.34
(30)3) gt 05
Methionine(%) :
(32) G + i 058
methionine+ cystine (%) .
(30y) owisy 102
Threonine(%) .
Loy
Tryptophan 0.30
703
Arginine 1.64
T o]
Isoleucine 1.03
T o)
Lucien 1.98
7o
Valine 113
(3053) endls’
Ca (%) 0.79
V. yhunds
Phosphorus 0.30
Zm.,\.u
Sodium 0.15
potassium 1.02
7,5
Chlorine 0.13
Tecsidg i SI Joles
Electrolyte balance 266.55
A

elizg JoSo 0.25
Vitamin premix :
Y o.

e JoSo 0.25

Mineral Premix”
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'Vitamin premix supplied per kilogram of diet: vitamin A (retin;
5’ vitamin Bi2 (6 mg), pyrid

vitamin K3 (800 m

macm (11,880 mg), biotin (40
? Mineral grermx per kilogram o

zinc (33,880 mg).

) ods g~593' (P)SJL-“ ¥ee) Ve (pyS ea Voo
++) ol dp S e YO%) da o(pyS o ¥ -
1 acetate)(3,600,000 IU), vitamin D3 ( 80,000 IU), vitamin E (7,200 IU),

thiamin (700 mg) Riboflavin (2 640 mg) Pantothenic acid (2,920 mg),
), Choline (20,000 mg), Folacin (400 mg), Atoxiquin (1,000
diet: Selenium (80 mg), copper (4,000 mg), iodine (396 mg) 1r0n (2,000 mg), manganese (39,680 mg),

oxine (1,176 mg),
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Table 2- Parameters related to chick quality determination (Tona et al., 2003).

S lnaorial b

Qualitative parameters

iyl 0975
Evaluation method

e S5 2 9B (il 393 b 9 2 O e SIS (NS e Slp Sy & dg (IS ol L
w03 ol 008 Culy 59y 2 ol (B L el S & Ll g 00 355 (ol (s

""‘JL‘Q ) Activity is assessed by laying the chick on its back to determine how quickly it returned to its feet.
Activity A quick spring back onto its feet was regarded as good, but trailing back onto its feet or remaining
on its back was assessed as weak.
b S b s 1 8,5 53 Jlog 03 oS 5 St 51 85 5 gy 390 (S35 5 (S5 sl g o
o 295 Cgs (e il (8L (Sogll gte dlgi e o) 9 o

Down and appearance

The chick body was examined for dryness and cleanness. It was regarded as normal if it was dry
and clean. If it was wet or dirty or both (which could be a source of contamination), then it was
considered as not good.

5 s 0 ye5 bABkn 03)5 &) WSS el | dnr g ordiBgio MolS WSS CS > CBS 8 Cawd US 53 pge gty drgn
A5 03y b 0305 Gygo () e )

03)j > The chick was put on its back obliquely on the hand palm until abdominal movement totally
Retracted yolk stopped. The height of its abdomen was estimated. The consistency of the abdomen to touch was
then estimated. If the height of abdomen touching estimation was higher and harder than normal,
yolk retraction would be regarded as large and consistent.

W 0303 0 j0d Ay ymisrad g Blad g 5l ((edliS g Blad b dw 4y qeudn 405 L g a3y HIB L (goy g dres
lagie Making the baby chick standing on its legs, its eyes were observed. The state of brightness and
Eyes wideness of the gape of the eyelids were estimated

W 0l 0y0d il (gl 93 5 cgile (Sl S Blo Cygody pliun] Cls dw 4 g A 03> HIE L (goy y e

b The chick was put on its feet to determine if it remained upright well. The toes were examined for
I ) their conformation. If the chick remained upright with difficulty, articulations of the knees were
cgs examined to detect signs of inflammation or redness or both.

. 503l (il 005 (o Syl ) (g Sl S0 )3 B (g o 392 08 5 (O Al
Sboasb Navel and surrounding areas were examined for closure of the navel and its coloring. If the color
Navel area was different from the color of skin, the chick would be regarded as bad chick.

Wb gddids SogS 9 S5 oS b ol dw 4 onilendl clis asb salio b

wlié ol By observing the size of navel area estimation was done for any remaining of membrane. The size

Remaining membrane

035 oxilodly
Remaining yolk

of any remaining membrane was classified as very large, large, or small

Wb gddids SogS 9 S5 oS b ol dw 4 onilendl clis asb saalio b
By observing the size of any navel yolk remaining el area are estimated of any. The size of any
remaining yolk was classified as very large, large, or small.
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Table 3- How to score different parameters (Tona et al., 2003)

ol pogas s
Parameters Specification Scores
LT 6
cullsd Good
Activity i 0
Weak
S g o 10
Clean and dry
29 )‘“LB o 8
Down and appearance Wet
o9 S 0
Dirty and wet
Jley sasds 03y 12
olbds 035 Body with normal swallowed yolk
Retracted yolk S)j0dy;
Body with swallowed large yolk and rather hard to touch 0
Sl g L 16
Opened and bright
btz Slad 9 b 3
Eyes Opened and not bright
e 0
Closed eyes
b S g laly 16
Normal legs and toes
¢ S sl K 8
legs One infected leg
S b g 0
Two infected legs
oy g a3 Mol 12
Completely closed and clean
ol Sy 5 00 Ay Wl 6
Navel area Not completely closed and not discolored
Sxis 9 0 ey
Not closed and discolored 0
Lis g 1
No membrane
S slii .
ebis oxle,dl Small membrane
Remaining membrane Shp lie 4
Large membrane
Sop s glas 0
Very large membrane
035 Lg™ 16
No yolk
SeS o)) 12
03y ob5leuly Small yolk
Remaining yolk S)j0dy; ]
Large yolk
S e 02); 0

Very large yolk
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Table 4- Influence of in ovo injection of synbiotic on hatching percentage and one-day-old chicks weight

ol & (85> 0
Treatments Hatch Chicken weight
e 91.35¢ 7.42
Control (no injection)

e NG 74.04% 6.80
Injection of distilled water

SSgmacme sl ) 059500 S By5

Injection 1 pg/ml of synbiotic 77.87 7.37
Sigmim fulide 2 59,500 93 Gu)5

Injection 2 pg/ml of synbiotic 71.14% 7.18
Sigmaimw Jdides 12 59,50 sl P

Injection 4 pg/ml of synbiotic 59.29¢ 7.14
sl glas Silio

SEM 2.82 0.10
Jooio! s 0.02 0.07
P-value

Sl 5l

Block effect 07 0-06

(P <o 0) widl e o e VST ghls St i G b (g o (slapSike™
2> Means within same column with different superscripts differ (P < 0.05).

o g sladagx BU - pizzen i bajlag plo b dunlie )
SSigmine pd e 3 £)595500 ¥ o VL oadeds lagss
dgr0lS Sagyersd jl Jo b sbhargr 4 bgiye e jl a8
dogr AS o asl b lp Sob st pa o9 (P=+/+0)

(P>+/+0) 035 ssnlive BU (sliztwlay 09, S

Condgclled gla sl y iolefl oyl 1l pae

0le8ly g (ol £ 0leiBly daly laeui > codd ol 035 (g plls
GBL all.(P>+/+0) w5 )5 odal o o0 b Fu a5 sladsgs 03,
Sload g sladsgs o (P=+/+Y) cid b ad b o 4y Jiles

S5eS 0dd ol 035 « Sgmip il e 3 p)5 9550 ¥ o



A YA ‘5)97)0 A3 a5 W0 yd S g o0 JS10 By 3 Ol (ol Sas g (gomwl

059552 gy kS 2 SSgminm (yeesS 31 35 b -0 Jgue
Table 5- Effect of in ovo injection of synbiotic on the quality of one-day-old chicks

el 90l

1o Lo
Appearance

Treatments Activity

oddde 03,5
Absorbed
and feather yolk

@LL\.C o.x:\.mﬁb 03y o.b\.mﬁl;
Membrane Yolk
remnant remnant

Lot laly Gl

Eyes legs Navel

(B0F Con) el

Control (no 4.66 10 12
injection)

Saio OF 32,5

Injection of distilled 5.64 10 9.88
water

P eSS S BuF

Injection 1 pg/ml of 5.64 10 9/88
synbiotic

P eSS 9 BuF

Injection 2 ng/ml of 5.71 9.90 7.42
synbiotic

2595 ke GuF
Injection 4 pg/ml of
synbiotic

3zl (ollas

SEM

0.19 0.02 0.49

e 0.65 0.44 0.07
P-value
Soly

0.8 0.31 0.56
Block effect

5.57 10 11.14

13.77 15.11 10.33 10.44 15.11

14.58 15.05 9.52 9.64 14.35

14.11 15.05 11.29 9.41 15.52

14.47 16.00 9.71 8.76 14.85

15.42 16.00 9.85 9.71 14.57

0.34 0.31 0.31 0.29 0.20

0.61 0.63 0.05 0.18 0.12

0.4 0.4 0.02 0.14 0.07

GuF ipgd 4t 3 (P</00) 13,5 Shgd Bran i 4 e
b duolie )3 S Bpae (lEl coge Sgmim £S5 )
Sy )b gme glis a5 s 15,5 olejl sla o Ll
odalio atin pl > (inloj] (claylos plow oy Slygd Byane
SSgmimw pS e Vg ) gl 3y pow ti 3. 3)55
ialefl glaslass plo b duslis 13 Shs Bras iulidl coge
P95 ¥ 35 & barpe Shgd By—me (p VL g a3
Vo) gl 32,5 4251 5 poxiy i 3 g Silgm
b Jg 8ab Shgs Bras (il cage Sign i 55,50
g1 b stne i oyl > Slygs s 55500 ¥ )5 U

O 03 DRIBl 2 Siisnom ol 935 S5 525 b
el 0kl O Joda )3 caliseo (sladzan )3 0d b gu )i (sladsg>
e ol sloatin 1> 0 055 Gl b S )P
5 skafie O 30,55 epg> i > Ll (P>+/+0) cublis ooy 5 o
PSRV Oy ORIE cege SSgninw p)5 550 S
2l o )b pre wglas &S Jlays (P<+/+0) ad sl b dusldo
Bl S92y wtin ol )3 G 09 LRl sl beles
b late o 3155 S o oanltio ¥ Joaz 15 &S ysblon
slodtin Jsbo > Slyss Byne 2 (6,56 S5 n Sigm
GuF w9 o cpgd widd 3 bl (P>+/:0) b 13 p)lex 5 ol
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Table 6- Influence of synbiotic injections into the air sac quail egg on weekly weight gain

b)lecs Jgl wsin Py Aién Py iin Pl «iin oy Aldn
Treatments First week Second week Third week Forth week Fifth week
(G5 os) 17.93 29.26 43.93 50.64 33.09

Control (no injection)

)]N,m ',dﬁ)’u .. 19.76 34.29 44.17 47.84 32.28
Injection of distilled water

S flide 2 5950 S 85

Injection 1 pg/ml of synbiotic 18.72 34.77 43.09 52.77 33.36
S Flbe 2 5955 90 3P

Injection 2 png/ml of synbiotic 15.04 30.64% 43.24 55.11 35.30
SSgmime ke 12 p5 955 o B0F

Injection 4 png/ml of synbiotic 13.72 26.85° 38.63 47.25 32.92
sl ot eSlee 1.01 0.88 1.12 1.29 1.23
SEM

Jlosol g 0.31 0.008 0.61 0.27 0.95
P-value

(P <o/ il e I gine OS] (gl)ls S mia pé Cgys b gty (sl Sla®D
ab Means within same column with different superscripts differ (P < 0.05).

5 ol Sh Bpas 2 stk 055 2lon duS b & Sgmin 5 -V ga
Table 7- Effect of synbiotic injection into the air sac quail egg on Japanese Quail feed

Lol Jol i Py diin Py iin Pl aiin R
Treatments first week second week third week forth week fifth week
(G5 os) 53.64 71.73 92.59° 125.65 143 .44

Control (no injection)

’]“’,“’ Conr 61.66 73.65 104.08¢ 146.01 165.812
Injection of distilled water

S flide 2 5950 S 85

Injection 1 pg/ml of synbiotic 52.28 91.38° 138.65° 163.23 166.792°
S flbe 2 5955w 90 3P

Injection 2 pg/ml of synbiotic 52.96 78.72° 163.66° 14927 192.53¢
SSgmime Flhe 12 p5 955 o B0F

Injection 4 pg/ml of synbiotic 51.58 72.47° 114.378¢ 156.48 153.20°
sl ot elee 1.61 2.01 6.48 4.87 5.13
SEM

Jlosol g 0.27 0.006 <0.0001 0.16 0.02
P-value

(P <o/e0) sisl e o ine B s Sytio y& Byym b gt i (slaySila®P
ab Means within same column with different superscripts differ (P < 0.05).

(P<el0) 4355 Jao o 5 sali it oy 5 6 8b SS g BF A Syl 4 25 L
ol (g p Sismin—e ik 055 J21 32,5 50 2 Ll (P<e/0) 15 0oy g p)le g ol slaatin Sy
A Jods pd calises gladian jd dl_wls cladsgs 4 SY 4 5D sete Ol jid Lo 13,59, 80 ¥ oV ) oo 30,5 (po—w dlin

)"LS)’*’L&-’?"Q’-“’ ;QLDMC}‘QM l))jamogj d’))" C,w:lb.)..oT dllb)l‘».)bdw.ul.m)b dl)PW)Ao wlp]&:w&:yw



Y4y

539190 4293 M0 yd y Sl guacrw 035 JS10 &)y 5 Iy i)y 1Ken g samul

(P>+/+0) cuils 03,

Shp a5 capd 2 ooll 055 2o S B 4 S G5 AL Mg
Table 8- Effect of synbiotic injection into air sac quail egg on feed conversion ratio

Lo
Treatments

Jgl aan

Py aide Py iin Pl aiin POy Aidn

First week Second week Third week Forth week Fifth week

(G053 Co) aals

Control (no injection)

Jadie O (30,55

Injection of distilled water
ST flbe 2 59550 S )5
Injection 1 pg/ml of synbiotic
SSgncpe julide 2 595w 93 35
Injection 2 png/ml of synbiotic
SSanim e 3 25955 ke G0
Injection 4 pg/ml of synbiotic
Sl glas o Sile

SEM

Jass] s

P-value

3.14

3.25

3.71

2.79

3.58

0.23

0.07

2.45 227° 2.52 4.33
2.22 2.38° 3.04 5.44
2.56 3.25 3.13 5.17
2/60 3.78 2.84 5.64
2.73 3.16% 3.40 4.74
0.07 0.16 0.13 0.23
0.19 0.0005 0.32 0.38

(P <o/ il e I sine OS] (gl)ls S mia pé Cgys L gty (sl Sla®D
ab Means within same column with different superscripts differ (P < 0.05).
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Table 9- Effect of in ovo injection of synbiotic on the weight of internal organs and characteristics of carcasses of Japanese Quail

at age 35.
b jlas asy A Loy < A oS 039,
Treatments Carcass Breast  Thighs Heart Liver  Gizzard Intestine
(B8 o) o 59.01 2343 1473 0.9 2.26 2.36 3.85
Control (no injection)
ey 58.23 23.32 13.97 0.90 2.12 2.12 3.55
Injection of distilled water
Sgnome sl )3 05550 S B0y5
Injection 1 pg/ml of synbiotic 58.33 23.27 14.27 0.84 1.96 2.50 4.11
Sgncpe slide 3 £)59)5 93 B0y 5 59.07
Injection 2 pg/ml of synbiotic ’ 23.43 14.66 0.81 2.03 2.32 3.54
SSgncpm sl )3 055500 e ByF
Injection 4 pg/ml of synbiotic 56.86 23.10 13.59 0.82 2.26 2.19 4.24
2l (sl (oSlee 0.35 0.28 0.19 0.02 0.07 0.06 0.10
SEM
N 0.35 0.99 0.32 0.29 0.5 0.36 0.05
P-value

baos il g ok @55 30 Gy 5 8l

W Jgto 3 oialoj] Cilisee (gladiin ) 00 g sladr g o>
FS S5l 2l opgl 68l e G5 il 02a ]
(P +/+0) et gy g uidl)S el 5

loaoi b Sgm i il 055 3 3a)5 sl

Ve Jgte 3 otalel Gl (slaciin )3 00 g sladge o>
Sguimw Jole 055 S5 52,55 33,5 o oanliie Caw! oal
Syl bl g il ST a1 i 2 550

P>/ 0) cusliSS
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Table 10- Effects of different in ovo levels injection on alkaline transferase and aspartate transferase of Japanese Quail blood at

age 35.
3yl 3 ginel bl 3yl 5 giel psV

b Lo AST Alt
Treatments (3 55 aslg) (5 ) 25l)

U/L U/L
(G057 o9) a2ls 6.34 3.70
Control (no injection)
e SuF 6.21 436
Injection of distilled water
Sgmime Flde 2 P59, S B0y
Injection 1 pg/ml of synbiotic 7.14 4.75
S flde 2 595500 93 B0y
Injection 2 pg/ml of synbiotic 5.28 1.84
SSgmim e 3 p5955e ke G
Injection 4 pg/ml of synbiotic 4.46 247
2l sl (olee 0.89 0.68
SEM ’ ’
Jol o 0.92 0.65
P-value
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Table 11-Effects of in ovo injection of synbiotic on blood indices in Japanese Quails at Age 35.

ol o9l Syl Al oS L ylS (55 el Ssl5
T) § Urea Uric acid Total protein Triglyceride Creatinine  Glucose
featments (mg/dl) (mg/dl) (/dl) (mg/dl) mgd)  (mgd)
(G5 cpx) als 489.8 39.38 3.16 87.12 0.64 351.98

Control (no injection)
el gy 342 335 2.93 97.08 0.76 408.24
Injection of distilled water
ke 3 05555 S P
Injection 1 pg/ml of 437.6 38.28 2.55 58.22 0.74 343.08
synbiotic
ke 3 p5 505 99 G0
Injection 2 pg/ml of 384.10 33.70 2.99 73.50 0.34 290.10
synbiotic
Ak 3 25505 o Gu
Injection 4 pg/ml of 542.5 35.85 2.34 56.73 0.42 295.78
synbiotic
2l (sl (oSlee 54.44 2.37 0.20 6.47 0.10 17.52
SEM
Jleol g 0.82 0.92 0.73 0.20 0.58 0.19
P-value
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Introduction The embryonic stage is the most critical and sensitive period in development of organisms especially
the birds. In ovo injection is a good instrument for feeding the essential nutrients to growing embryo in birds. The in
ovo application of nutrients provides the further benefits to the growth and development of the growing embryo. This
experiment was conducted to investigate the effects of in ovo injection of synbiotic solution on hatchability, quality
indices, weights and blood indices of one-day old chicks in Japanese quail.

Materials and Methods Three hundred and seventy five quail eggs were allocated to five treatments of control
(without injection), 2 ml injection of distilled water and injection of 1, 2 and 4 ug synbiotic solution. On day 8 of
incubation, the eggs were randomly divided to five groups each containing 75 eggs. Injection was done on day 8 of
incubation into the air sac of the eggs by insulin syringes. The injection site on the top of the eggs was sterilized by
ethanol 70% and a small hole was made with needle of 27G. After injection, the holes were sealed by paraffin and
returned to the incubator. At the end of day 17, the unhatched eggs were opened to identify the infertile eggs or dead
embryos. On hatching day, two chicks were used to determination of chick quality. All the hatched birds were
weighted. Then all the hatched chicks were reared up to day 35 of age in the separate pens (five replicates pen for
each treatment). The performance factors (weight gain, feed intake and feed conversion ratio) were determined during
the experimental week. Moreover, the carcass characteristics (carcass, thigh and breast) internal organs (liver, gizzard,
intestine and heart) were determined at the end of the experiment (35 days of age). All the experimental data were
introduced to SAS (9.1) in a completely randomized design with five treatments and five replicate each. The means
were further separated using Tukey-Kramer multiple comparison test.

Results and Discussion The results showed that in ovo injection had no effects on quality parameters of newly
hatched chicks (P>0.05). Moreover, synbiotic injection to the quail eggs caused a decrease in hatchability (P<0.05).
Furthermore, the synbiotic injection did not affect the weight of day old chicks (P>0.05). No effect of synbiotic
injection was observed during weeks 1, 3, 4 and 5 (P>0.05). In week 2, injection of distilled water and synbiotic
caused higher weight gain as compared to control (P<0.05) whereas there were no significant differences between the
other treatments. Distillated water or synbiotic injection did not affect feed consumption during weeks 1 and 4
(P>0.05) but changed the feed intake during weeks 2, 3 and 5 (P<0.05). During week 2, 1 pg synbiotic injection
increased the feed intake as compared to the other treatments whereas no significant differences were observed
between the others during this week. During week 3, injection of 1 and 2 pg synbiotic caused the higher feed intake
in comparison to other treatments and the highest feed intake belonged to the birds with 2 pg synbiotic injected eggs.
In week 5, injection of 1 and 2 pg synbiotic caused a higher feed intake but only the effect of 2 pg synbiotic injection
was significant (P<0.05). Moreover, no effects of in ovo injection of synbiotic were indicated for carcass
characteristics (carcass, breast and thigh), internal organs (liver, heart, intestine and gizzard) and blood indices (urea,
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uric acid, glucose, triglyceride, creatinine and protein) (P>0.05). No significant differences were observed between
the treatments for blood enzymes of alkaline phosphatase and aspartate aminotransferase (P>0.05).

Conclusion According to the results of current experiment, synbiotic in ovo injection to quail eggs had no effects
on weight and quality of one day old chicks but caused the lower hatchability. In ovo injection of 1 pg synbiotic to
the air sac of the quail eggs improved the weight gain of hatched chicks after hatch but causes the higher feed intake
and feed conversion ratio. Injection of higher synbiotic more than 2 pg to the air sac of quail eggs increases the feed
intake and feed conversion ratio of quail chicks. Moreover, synbiotic injection did not affect carcass characteristics,
internal organs, blood enzymes and indices of quails.

Keywords: Chick quality, Growth performance, In ovo injection, Japanese quail, Probiotic and pribiotic.



