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Table 1. Ingeredient of basel diet and computed compositions (Balanced according to NRC)
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Table 2. The mean effects of additives on functional traits of Japanese quails at the end of experimental

period

asY ool e sy Shgs G pan
(+22) (5 1p5) ()

REREL ) Cdo
(¢5) o

SYIY- Y say/.. vy (4 o) 4l
s0/0- ¥/ya? RV vy./..d CmSIgyrtasly 0
s0/f- v/ 0% v.s/.. % yry/. .8 yodet sl oy
55IN ¥y ves/a® yys/y. e 550 il 0y
SEIY- Rl vov/..% vry/. .8 oStk oy
S0/7 . A% ves/ @ vya/.\® Ol aly 0
sa/4- ¥y y.q/..2 yys/..e 555053 g STy el 0
$¥/. - ¥/1a RV vyy/1e oS 5 yeseetarly oy
.Ha R R NN P syl
¥/ [e5 NI Y/EY (SEM) (1:ke jlime olizil

Nt S5 (gl aialy w905l bl (ol o gime BMST 18 it S e B S Jolas gy & SlanSibe ialoil Jole ya ,3 g gt pp

e d g (g3 39l (s 5 (P<+/+0) il 3924
Sgmime g Lodle I it 2 wd p p)S e Vo /AY
oSS g by pwpnilogy Bl jadie I ol (oS
b aml 09,5 b duglie 3 95 SS9 paw (uljEl sl
=S¥ 5 grelimenl G SHonie )y 53 (p<+/-0)
dulde 3 (g9 S 0 dme Gl carge (St yetke
5 .(p<~/'0) W u.‘.mg:ay &;94.)9).: oasScdl 4o a9)§ L
55038 Sgmon 9 (eSSgn Ssmgn 0o sl sl
095 Lo dmmllie )3 (g5 S9-S5 o LS el
ormilog) Sl adie (gola Sgn iy oaiS el
09,5 b duglie )3 cplpliy (P<e/+0) 48 St ln g o
SLaSSignime 9 il el (puSSgn Siigng Jals
oSt gy pnlog Sl oo oS 5 g ool enals
4S8 el oas 555 as e S5 el cels
9 SFomgn SSgminw Symas (b slaaze
839) Gk 5l 385 JUb JUiml Sl cage SSgmon
S3b> S L g Sgmo 09381 (1) 2580
039y blow sla by elasyl )3 Gl 8l czge sl
o Gl cge Coled 3 5 (2595 sloaz g (poiSs))
Slapius g odd (Slpus gaw glaw 3l Gl 9 Ol
Ol g e Sl (sdse Slge JESl g (pe g i
o9l A3l (53 9IS Gliee el LY I (S Sl

il el (Ssgmo ) oSSl ble 51 oolizl

S sladg 3 S Gpae g o4 W O
Bbioo d9e 35 (2138 JAS copd g 0dd YA Ll 45
9 a3 by umnlog Lo oo Byaa (1Y)
Ojs oRlBl el ol g § (395 Sladag )3 ao)d
Cuto SII1L(YF) 39800 (238 Ja5 oS d9e 5 260
b slaangy 3Slas p (SSsmgn (52959 By
S 5 Sl iy g el 0 g o STs)T g
Somgn oS 5 ) BLugSl Ble +punnlog )l oz
)L gSll lilet oglidgal gl wligiSY sl
S—Sgmgn 9 b——wgpi 2logy Sl oo
S—mor— Clid 2 9 (woldg—wl wol—wligSY
L5 (V) ol 039 st il sl sy SlugKellble
Ol g oS (SIS Sl oaimd LS ol Buiod
230 by o Loy b o 0y Shos Glao p
10l 05,8 3 i n 233l eyl o0S > (sl eyl
S odalie (5,5 gxe Gl jogas pl g3 a8 sy 2y
Pleaiasplis ¥ Joa> 193 (2lbowign (s as LS
053 berdsn Slaoasls 1y (il (sla o933l
92 2 3 Laguayil (8 395 o Al oo bai sl
(p<e1-0) b8 )y 5 alojl (slalags b Cov i
Slsine SMST 3lo g 5 iz 3 (193 S o (g




Yo

WAY lise IYY o)l /W s ob Sladg clouingsy

Olye a selipaml (F) 28lioo SO59l958 9 )95
A5 by pulS (65 (68 il Bl Carge Sgmime S
y—ae Ol pialS cge 4 5 Loy o (p</4Y)
Coto (95 hyalS ()5 LS (0193 ) by pudS (65
Ol (S groalipequl 0AIS B pime 09)5 53 S il o0
05> S ydS 65 a8 ol (95 oy S 6 5
Sob> Smgy 09y YA Bpmae Ly (855 Lo
S jlas olyeglllgsly o s wligegdssy slocs Sk
S me ialS g 0a gl )l pl e slg

LIY) ol oyl

JWb e Qi lidl corge Signg n Spas nlp

) (N) 9o gz poihl )b 5l 5S'5lS
slel byly i o aS oole (glappun yals 10 o 539381 L8 puno
Mg Jghls g3 ok judS 55 2 W39 (1S 055
oo g 5 i 93 (195 Sl purlS 65 G (P<2T+0) 392
Oles sebod 5 (P<A/4Y) s 22y ()l gime glis
P S WY Gl s bhodle (8 (sl S (5
L) eglss ol g Loy jd o] Jlade ) jin yd owd
L o3 otalefl ooy o)l S 4 55 sloty plS 55
o Silidl g eale (slaodiy (6 )l38 w50 090 (sl
Sl G555 loj 3 bedle 3 (g5 (sl pelS g5

talesl )93 Sl 53 Gl Sl il 93 oliordpe GlopaSla » laig33l Sl Sl = Jpa
Table 3. The mean effects of additives on the blood biochemical indices of Japanese quails at the end of experimental

period
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Table 4. The mean effects of additives on blood protein indexes of Japanese quail at the end of experimental period
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Table 5. The mean effects of additives on blood immunological indices of Japanese quails at the end of the

experimental period

H/L cos (L) camgasd (H) Judg IgG IgM Ig A Cido

(1oy3 /0o ) Loy Loy (mgfdl) (mgrdi) (mg/dl) e
ol ).) ools )4 ool ).) oolo ): odle )J oole )J

OYS Y SA YE Y W ot aaf YAV Vv IR e (a2l ope) anls
JAYEI¥Y Wy R TN/ S ' YT YiES® OV STyl o>
YA IVA YwoAY YooY asad oy AGER T VP JUCHSTRIN
YA W Wooove o™ sy veA? NI % S iyl 0
XY eIYE e Yooooxve o olsa™ asy™ vy v N oSlrak oy
N7 Wy TR SR Y/ Y/ YIES YIEV? NS Ol al oy
YN vs oW A o s e s A e e eSSy ptak ope
Y v vs v awy amn® e ® ey yva® SEE e S g aseatarl oy
/Yy AT /YA RS NI o/ o/ A Y o[¥ o[¥ P sl
WAL SERYAY 5 v 5 Iy - /¥0 /YA YA A NN e (SEM) (1S5ke )lxo oliisl

At 5S> (glaely Wi y905] Loll p (gylol I cime M 4B it S jdie By o Bl clyls &S Sla ke (iulojl Jole o 43 5 cygius yb )

00 S By ne sladses > osuads ay (HIL) Loyl
ol Baiod ol b LS H pxe e el Sy
aS o)b cedilles w2y g cyd 3uiod I ol mls b
S5 sbdr > )3 gael (el Bpume &S W )5 51
5 Jeols okt MBSy 545 0 o8 iS4 Jlanl K 5
oS gkdade ol ok gV SSgngy
9 4Ll ble Sogmo s 9 kg puogpamaleg S Lo
Ol g0 STy Gloie 4 o G398l (pl oS 5

(Y0) 2950 (195 (slacumgid o Lidg i do)>

Ay Jtdg i Cumnd 9 LaCuwighd (B Judg b Mo )3
)»b Lmu»)_\l; 0y 53 Lmu.bﬁ)‘él B pan :(H/L) wwg&.J
HIL coui g Lacawead da g in doyd (5, xe
Syl s o L oo g lgicog il bl
1 Lo yid 3 ADT ap poiin 3 poluwligis Y
Dhali8l g0 Siigmayg ol 5l odlil & 03,5 s )liS
EalS 4ol )3 g Lacuwedl) Loy ials g by 5y i
3 (8 e plgis dn (GwlS Bpman oS S )l5S
Lo ogkesbgSY (sl Sgngyn 5 (Sigmon) st
Scawsd Jopd sl g b fidg in Joyd yials cels
sloazg ) JBgdos ol §l o colo Y (5



¥4 WAY lise IYY o)l /W s ob Slidg slouingsy

bl 4 D5y (& padi dlg.l)’.o dl)b Ls"l) up).&l; 5 Y J.Z.a)}.wl)_é 6339)’_'91 uL.S)J 5l ool

2lo ) oslinal ool slaguz sl > eSSgy Bpan L) cae 1l sl @B oy ) LS
O SIS (Gjeml i jasls (Il el bn oyl @ drgi bbb o e 0y Sojeley 58 5,Slee i)
oasls eoae Limls el o 3g 58l 5l oolitel 0 (AVG)  corasl pontls Sigmime ) odlitl iy 4 ool gl

b (HIL) oy Loncs g ooz Loy S Lo yote Sigmg 5 9508 Sidguo yy

&l

1. Al-Kassie, G.A.M., Y. M.F. Al-Jumaa and Y.J. Jameel. 2008. Effect of probiotic (Aspergillus Niger)
and prebiotic (taraxacum officinale) on blood picture and biochemical properties of broiler chicks.
International Journal of Poultry Science, 7: 1182-1184.

2. Ashayerizadeh, A., N. Dabiri, O. Ashayerizadeh, K.H. Mirzadeh, H. Roshanfekr and M. Mamooee.
2009. Effect of dietary antibiotic, probiotic and prebiotic as growth promoters, on growth
performance, carcass characteristics and hematological indices of broiler chickens. Pakistan Journal of
Biological Sciences, 12: 52-57.

3. Awad, W.A., K. Ghareeb, S. Abdel-raheem and J. Bohm. 2009. Effects of dietary inclusion of probiotic

and synbiotic on growth performance, organ weights and intestinal histomorphology of broiler
chickens. Poultry Science, 88: 49-55.
4. Bielecka, M., E. Biedrzycka and A. Majkowska. 2016. Selection of probiotics and prebiotics for

synbiotics and confirmation of their in vivo effectiveness. Feed Research International, 35: 125-131.

5. Bishop, B. C. 2009. Animal models used in identifying gender-related differences, International
Journal of Toxicology, 20: 153-160.

6. Bozkurt, M., K. Kucukyimaz, A.U. Cath and M. Cinar. 2009. The effect of single or combined dietary
supplementation of Prebiotics, organic acid and probiotics on performance and slaughter
characteristics of broilers. South African Journal of Animal Science, 39: 197-205.

7. Chen, K.L., W.L. Kho, SH. You, R.H. Yeh, SW. Tang and C.W. Hsieh. 2009. Effects of bacillus

subtilis var. natto and saccharomyces cerevisiae mixed fermented feed on the enhanced growth
performance of broilers. Poultry Science, 88: 309-315.
8. Chichlowski, M., J. Croom, R. Qui, B.W. McBride and M.D. Koci. 2008. Direct fed microbial

Perimalac supplementation and jejuna glucose and proline transport in broiler chickens. International
Journal of Poultry Science, 7: 1163-1166.

9. De Vrese, M. and J. Schrezenmeir. 2008. Probiotics, prebiotics and synbiotics. Advances in
Biochemical Engineering/Biotechnology, 111: 1-66.

10. El-Husseiny, O.M., A.G. Abdallah and K.O. Abdel-Latif. 2008. The influence of biological feed
additives on broiler performance. International Journal of Poultry Science, 7: 862-871.

11. El-Sheikh, AM.H., E.A. Abdalla and M.M. Hanafy. 2009. Study on productive performance,

hematolo%ical and immunological parameters in a local strain of chickens as affected by mannan
oligosaccharide under hot climate conditions. Egl)q/ptian Poultry Science, 29: 287-305.

12. Ghaderi Jouybari M., V. Rezaeipour, M. Mohammadzadeh Nagharchi, M.R. Taghizadeh and N.
Dehﬁanah. 2009. The effect of novel probiotic on blood parameters and performance in broiler
chickens. Journal of Cell and Animal Biology, 3: 141-144.

13. Ghareeb, K. and J. Bohm. 2009. Stress indicators to pre-slaughter broiler chickens fed diets
supplemented with a synbiotic. International Journal of Biological Science, 8: 621-625.

14. Haghighi, H.R., J. Gon?, C.L. Gyles, M.A. Hayes, H. Zhou, B. Sanei, J.R. Chambers and S. Sharif.
2006. Probiotics stimulate production of natural antibodies in chickens. Clinical and Vaccine
Immunology, 13: 975-980.

15. Ibrahim, D.K., E.H. Al-Mashhadani and K. Al-Bandr. 2010. Effect of supplementation different levels
of chromium yeast to diet on broiler chickens on some physiological traits. Pakistan Journal of
Nutrition, 9: 942-949.

16. Kannan, M., R. Karunakaran, V. Balakrishnan and T.G. Prabhakar. 2005. Influence of prebiotics
supplementation on lipid profile of broilers. International Journal of Poultry Science, 4: 994-997.

17. Katharina, E. Scholz-Ahrens, P. Ade, B. Marten, P. Weber, W. Timm and Y. Ail, C. Gluer and J.
Schrezenmeir. 2007. Prebiotics, probiotics and synbiotics effect mineral absorption, bone mineral
content and bone structure. American Journal of Nutrition, 137: 838-846.

18. Khosravi, A., F. Boldaji, B. Dastar and S. Hassani. 2008. The use of some feed additives as growth
promoter in broilers nutrition. Internatinal Journal of Poultry Science, 7: 1095-1099.

19. Li, X.L., X.S. Piao, SW. Kim, P. Liu, L. Wang, Y.B. Shen, S.C. Jung and H.S. Lee. 2017. Effects of
chito-oligosaccharide supplementation on performance, nutrient digestibility, and serum composition
in broiler chickens. Poultry Science, 86: 1107-1114.

20. Mountzouris, K.C., P. Tsirtsikos, E. Kalamara, S. Nitsch, G. Schatzmayr and K. Fegeros. 2007.
Evaluation of the efficacy of a probiotic containing lactobacillus, bifidobacterium, entrococcus and
pediococcus strains in promoting broiler performance and modulating cecal micro flora composition
and metabolic activities. Poultry Science, 86: 309-317.

21. Mutus, R., N. Kocabagli, M. Alp, N. Acar, M. Eren and S.S. Gezen. 2006. The effect of dietary
probiotic supplementation on tibial bone characteristics and strength in broilers. Poultry Science, 85:
1621-1625.

22. NRC. 1994. Nutrition requirements of poultries, National Academy Press, Washington, D.C.


http://scialert.net/asci/author.php?author=A.&last=Ashayerizadeh
http://scialert.net/asci/author.php?author=N.&last=Dabiri
http://scialert.net/asci/author.php?author=O.&last=Ashayerizadeh
http://scialert.net/asci/author.php?author=K.H.&last=Mirzadeh
http://scialert.net/asci/author.php?author=H.&last=Roshanfekr
http://scialert.net/asci/author.php?author=M.&last=Mamooee

23.

24,

25.

26.

27.

28.
29.

30.
31.

Rl Slagp il 3Sles g o8 Suidggml g pbesdon (apadls » (Sl sla gl Ol

Ozduven, M.L., H.E. Samli, A.A. Okur, F. Koc, H. Akyurek and N. Senkoylu. 2009. Effects of
mannanoligosaccharide and/or organic acid mixture on performance, blood parameters and intestinal
micro biota of broiler chicks. Italian Journal of Animal Science, 8: 595-602.

Paryad, A. and M. Mahmoudi. 2008. Effect of different levels of supplemental yeast (saccharomyces
cerevisiae) on performance, blood constituents and carcass characteristics of broiler chicks. African
Journal of Agricultural Research, 3: 835-842.

Riad Sosan, A., H.M. Safaa, Fatma, R. Mohamed, Salwa, S. Siam and Hanan A. EI-Minshawy. 2010.
Influence of probiotic, prebiotic and/or yeast supplementation in broiler diets on the productivity,
immune response and slaughter traits. Journal of Animal and Poultry Production 1: 45-60.

Sahin, T., I. Kaya, Y. Unal and D.A. Elmali. 2008. Dietary supplementation of probiotic and prebiotic
and prebiotic combination (combiotic) on performance, carcass quality and blood parameters in
growing quails. Journal of Animal and Veterinary Advances, 7: 1370-1373.

Sarica, S., M. Corduk, G.F. Yarim, G. Yenisehirli and U. Karatas. 2009. Effects of novel feed
additives in wheat based diets on performance, carcass and intestinal tract characteristics of quail.
South African Journal of Animal Science, 39: abstract.

SAS institute. 2001. SAS user‘s Guide: Statistic. Version 8.2, SAS Institute Inc. CARY, NC, USA.
Strompfova, V., M. Marcinakova, S. Gancarcikova, Z. JonecOova, L. Scirankova, P. Guba, J.
Koscova, K. Boldizarova and A. Laukova. 2005. New probiotic strain lactobacillus fermentum AD1
and its effect in Japanese quail. Veterinary Medicine-Czech, 50: 415-420.

Tuncay, T. and Memis, B. 2017. Effects of dietary addition of synbiotic on the performance, carcass
traits and serum parameters of Japanese quails. Brazilian Journal of Animal Science, 46: 805-813.
Yungin, C., Z. Xiaojin, P. Baishen, J. Xuejuan, Y. Haili, C. Bin, Z. Yunzeng, G. Junbo and C.
Haozhu. 2010. A modified formula for calculating low-density lipoprotein cholesterol values. Lipids
in Health and Disease, 9: 52.



Research on Animal Production, VOI. 9, N0O. 22, WINEr 2019 ...t 51

Effects of Feed Additives on Biochemical and Immunological Indices of Blood and
Performance of Japanese Quails (Coturnix coturnix Japonica)

Tohid Vahdatpour

Assistant Professor of Physiology, Faculty of Animal and Veterinary Sciences, Shabestar Branch, Islamic Azad
University, Shabestar, Iran, (Corresponding author: vahdatpour@iaushab.ac.ir)
Received: May 24, 2018 Accepted: July 29, 2018

Abstract
The purpose of this study was to compare effects of the different types of feed additives
consumption including probiotics, PrebIQtICS and synbiotics in Japanese quails. A total of 384
Japanese quail chicks were randomly assigned to 8 treatments with 4 replicates and 12 birds per
replicate (cage). The experimental diets (treatments) were included: Basal diet without additive
gcont(ol) and protexin 0.2 %kg_%problotl_c), Yeast 2 g/kg (probiotic), Fermacto 1.6 g/kg
pl‘ebIOtICZ, Tepax 1 g/kg (prebiotic), Biomin IMBO 1 g/kg %ynblotlc), rotexin 0.1+Fermacto
0.8 g/kg (synbiotic), Yeast 1+Tepax 0.5 g/kg (synbiotic) which were added to the basal diet.
feed intake and body weight was higher (P<0.05) in quail fed detail containing additives.. The
best feed conversion ratio were observed in quails fed diets containing tepax, yeast, biomin
IMBO and fermacto (P<0.05). The use of additives affected the blood glucose, albumin,
lobulin and immunoglobulins A and G levels (P<0.05). In the laying birds at the early stage of
aying, the amount of blood triglycerides increased with diets containing synbiotic additives
(P<0.01) The LDL level increased in females fed additive with exception of tepax and
yeast+tepax (P<0.01). In male quails fed with the diet containing of the additives, the
concentration of immunoglobulin M increased and HDL level decreased (P<0.05). The use of
synbiotics and prebiotics improved the growth performance and increased blood albumin to
globulin (A/G) ratio as an index of osmotic_pressure in the blood. It is possible to use feed
additives particular synbiotics while maintaining and improving the health of quails for organic
meat and eggs production without the use of vaccines and antibiotics.
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