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Table 1- The nutrients and chemical composition of the japanese quail diets
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Nutrients (%)

Corn

Soybean meal

Fish meal

Vegetable oil

Oyster

Di-calcium phosphate
Salt

Methionin

Lysine

Vitamin supplement®
Mineral supplement?
Composition (%)
Metabolic energy (Kcal/kg)
Protein

Calcium

P available

Lysine

Methionine

Sodium
Methionine+Cysteine

52.00
39.40
3.40
2.04
1.43
0.70
0.30
0.18
0.05
0.25
0.25

2900
20.00
0.95
0.63
1.40
0.57
0.16
0.7

1. vitamin supplements (values per kg of diet): Vitamin A, 3300 1U; vitamn E, 25 IU; vitamin K3, 1 mg;
vitamin B1, 2 mg; vitamin B2, 9 mg; vitamin B5, 10 mg; vitamin B3, 45 mg; vitamin B6, 4mg; vitamin B9,
1.2 mg; vitamin B12, 0.015 mg; vitamin H2, 0.13 mg. 2. Mineral supplements (Values per kg diet):
manganese, 60 mg; zinc, 50 mg; iron, 60 mg; copper, 5 mg; iodine, 0.3 mg and selenium, 0.2 mg.

Yij = u + Tij + Eij
Slio o b gy slaalie (Yij
laalie JS Siba 3
Slas 31 Ti
s 31 :Eij

U5 3 SPSS i3k 5 31 sulitad L Lasols 5 5LeT 5llT
5 855108 Luibisly wiad usse (Bulal MalS £k
Sl ghialania 50573l suliiod b LagSilis 4awlia
C_)JQGJLATJAA.M?‘%;‘MJJO LJLASA‘cJau;_)JJ

b 2 s



2 G Sl g Jrards o Slas y (Al5 il 035 0900 4 (gl el (gmedgelil ilisce sk 325 b 2

5 e aald glasy S 5 S Ol e e BN

(P>+1-0) w s poaiia e
sobae 5 5ol S0 Blias £ glais 33555 «(AdaS o
Olae » ulssae LB e a3 4 Gl
€ (Yro GKaa 5 Slu) cdlss (g, 4) 045
5 Omaoals so mala (ha sy glail b il
055 (BI85 (Y1) lolSen 5 Glali s el oo
L Sha)sd o0 solae (£ 50adl (550 Gaus S
2 Ol b lde SlanS) BT ol Gus Ll
L Onipad ol (55l das 550 (5550 suda 5o cabils
A3 ) S eslae dalite glackle G,
2 680 (iS4n pa aaaan S5, 59 S slag
5 aaiae 5,5laS) b sualie goslouta s £
0o G S GBS o (YA GlKea
SluS 3 Ga e s Blad 51 aS o 08 50 s 5Lae (& 50033
£ oalS cage ol da gl b wlie sudli oM
RIER R COV IR v N ST I SXIEWEN
O omb mha b dwlie 5o sjlae Gl YL 590
LS cils Jio w1, (Sbog, salsl Sl & 5 Gl )
(YA SET) wols ciilbs susla dallls gladil
s Lok (gl 4B Gy aiile Llolse 5l €S
sy ame 5 Sl Ll 5 Lagsepds
o (B35 sabe cnale wuile lolse (piSaa g
Oloe > Wlsiee 58 (B3 esbe Glise 5 3205

(Yo Vo (oails) winls 3 g0 Lo ye adS (5551 s0em 0

g g b
Ot 5T uiliad & sacal gl 530 B e gl 33,33 583
sLaaaiwl 8 5 (A5 Cnaoal aa3 Gl ea LS G50 0
Gos0b s ol sl ALY Joaa o B 53
(P>e10) 26,8 58 el slajlas 58l cas
Oot el o5 S L dwlie Lo panle)] slajlas
050k sLapd ma (K ma s o se S G 32058
plree Vo0 Gaoi olas b wads (L, Slesss)
ol aemss (RalS el o] uilial () gaead 5ol 36
aats b by Ylaal € (P<-/-0) ud ladaiol i
GLe pads Jlad 5 adS (gdie olse Jols Gusa
W phe 3l ssliia) oose Lo SSssd
5 ollen 5 Y &) asl il () saad 5ol 536
plS 59 el Ol (niaes (VWA OllSes
iy cusgane b paS Gy baso (el )L
Soor O ab el las ol yuas JA) e
Gl Wlsee pad Jals 4 ol cble b Jslas
OLEas 5 S ) wadl siiSuag s gl
2 ol @l (Shss il Sl e (Y w0
Ja ol b (P>/h0) sl anbe)yl sla,las
Cr s G o Guilad § saead 5l 936 0l 22 Voo Hlass
(P<+/+0) ad camge 1y bosy SAl) 5 bl gl Slils
G by gase Blal 4 2by, LAl el G 3S
L S ol Crn ol pusliad 04PPM ) saed 0l 56 S Lass



Ve Jlo /Y o)les YY) als / sold pole (sla yigy @ i

Table 2- Effect of intra egg injection of different levels of Thyme essential oil nanoemulsion on fertility, hatchability

and embryonic death in Japanese quail
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Thyme essential oil nanoemulsion (ppm)

Parameters (%) £ ) 100 150 o SEM P-value
Fertility® 93.92 94.93 91.66 91.90 95.44 0.86 0.770
Total hatchability* 70.702 71,728 57.54®  26.27° 68.932 491 0.048
Hatch of fertilized eggs® 75.552 75.472 62.682 28.68° 72.132 5.15 0.050
Embryonic mortality 24.44° 24.53° 37.31° 71.322 27.87° 5.14 0.049
Early embryonic mortality 9.49 6.42 7.48 9.97 7.98 1.12 0.920
Mid embryonic mortality 4.34° 9.61° 14.87°  33.81% 8.77° 2.95 0.040
Late embryonic mortality 10.60° 8.49°  14.95% 27542 11.11° 2.16 0.046

SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05).
'Emolisifier injection, 2Control (without injection), ®Fertility: number of fertile eggs/number of total eggs set in the
incubator; “Total hatchability: number of eggs hatched out/number of eggs set in the incubator; SHatch of fertilized eggs:

number of eggs hatched out/number of fertile eggs.

sole slagnaoals Hoa ar (sl (seo 8 cble
© Ouslomibil ¢ sl 5ol 56 alpm Vo o
5 ool e wald o5 S ) il golssae b
dlon 5 ALS (slaas 550 (P<o/0) ugs solascd sl
o Slae oS aiiinn (35550l b Gl sa s15ls a5
05l g (Yo se 5 1) Wls (5 el ol
1o O% 9 (Sisoiul slaes ;S o Jlasl LUIs La
9 S5l gid LAl oS ol sad (518 s ls
slaeni S 5 (Soa3 3 wblglice b sladss
S Ol GBI L aep peols 4 Bl Bl (55555
580 ey Al 355l w5 ad S (S5l
lagsosiwlsias (YA olhlKaa 5 Sb) 08 L8
© s Sodstalas b (So5s5ul olsl sl
LS =538 saaa— S5 5 9ae g 80 LAk 05 gt clile
158 580 mad 1) ains Jload 5 slaalssl ines
ol S apliae (WL Hou YoV 0 50 5 SB1)) dias e
i (Ae (453 5L) Soad 1L o s il sid (5 siae
3 (FSH) i Soae sessp mds nals

(Yoo VOIS 5 gae g 55) 0 5 oo 50 susa

22 O 3T pilanl s saead ol 56 (033 (3550 32035 G
saoube 5 53 sladmaals o peia slag 5o 58 Olise
clale o g o sualin ¥ Jgua Hu (B, o0e 80 O axs
Om o0 5 OBULy ustwgiud a8 (oo
P>/ 0) culas (s lu sme o glas cdule] sla,las
09 LA (o ys 5o sieads e (guae LIS G din 54
oroi  =dbye Lles

raslombal  ala
3205 O bl Hlad & cud sad sl 5ol S0
solac (Slho Jals 3555 (a5 so s YL
oo oble (Rl sel A< Gl KN a0
9 oo Pbo8) ad (Bse 3 (i sl (5005
S emiles b alS slag3 s il s (V16 ollSan
G O3esial 4 Gosiugiad Jaus oalS g 56L]
e 15 e G3ssiel w5 s milas Olsie
o2 el (Yeoe G s Blie) wism WL 1) (st i
slasws 1< slaas il b St sl s lac oyl
BebLH g 5058 clile (555 580 5 KanY sl sl
OIoISan 5 sl 15,5T) 3 s go G g sen s Gl 531
&l gl sylac Ho ssage Jiinw sals (V-1
“0 GoES sl 53 OIS oy 4 JsoReslS L (il 33
doa Sl Wil S Gl Cage S usd

(VN OLaa 5 g 15 ,T) o sd oo & ies sias



ay

G Sl g Jrards o Slas y (Al5 il 035 0900 4 (gl el (gmedgelil ilisce sk 325 b 2

Table 3- Effect of intra egg injection of different levels of Thyme essential oil nanoemulsion on concentrations of
steroid hormones in Japanese quail
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Thyme essential oil nanoemulsion (ppm)

T 2 SEM P-
E 50 100 150 C value
Estrogen in female (pg/ml) 237.25" 480.50° 355.50° 1662.40° 1296.01% 142.59 0.007
Testosterone in males (ng/ml) 2.43 3.90 3.63 3.40 3.75 0.24 0.540

SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05).

1Emolisifier injection, 2Control (without injection).
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Table 4- Effect of intra egg injection of different levels of Thyme essential oil nanoemulsion on characteristics of
ovarian follicles in Japanese quail
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Thyme essential oil nanoemulsion (ppm)

P-
= 50 100 150 c? SEM  alle
F1 follicle weight (gr) 3.27 493 2.73 4.54 3.25 0.34 0.43
F2 follicle weight (gr) 2.58 311 1.84 2.67 1.93 0.21 0.55
F3 follicle weight (gr) 2.10 2.01 1.06 1.52 1.19 0.20 0.59
F4 follicle weight (gr) 1.892 0.96° 0.37° 0.49° 0.55° 0.16 0.03
F1 follicle diameter (mm) 17.52 20.46 16.54 21.25 21.25 0.94 0.60
F2 follicle diameter (mm) 15.25 17.11 14.47 15.71 14.69 0.58 0.84
F3 follicle diameter (mm) 14.24 13.76 11.70 13.80 10.82 0.71 0.81
F4 follicle diameter (mm) 14.23%  10.95® 8.77° 10.52% 8.34° 0.70 0.05
White follicle numbers 46.50*  15.00° 36.00®  39.25% 39.00% 2.88 0.04

SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05).

'Emolisifier injection, 2Control (without injection).
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Table 5- Effect of intra egg injection of different levels of Thyme essential oil nanoemulsion on blood parameters (mg/dl) in
Japanese quail
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Thyme essential oil nanoemulsion (ppm) P-val
EL 50 100 150 c SEM - Pvalue
Glucose 326 336.25 314.50 283.75 294.00 7.30 0.047
Triglyceride 70.700  71.722 26.27° 57.54%® 68.93? 491 0.049
Cholesterol 236.50° 161.00® 193.75%  142.50° 181.25%® 11.87 0.046
LDL 86.508  52.00®  52.75%® 44,00° 51.50% 5.01 0.020
HDL 82.00 77.50 76.00 76.00 82.00 2.41 0.840
Total protein 3.70 3.33 3.10 3.38 3.43 0.14 0.670
SEM: Standard error of means. In each row, means with non-similar letters are different (P<0.05).
1Emolisifier injection, 2Control (without injection).
OBalS e 5 el slas s S b dnlia o ) IS (5 paSaaais
G Oyl Guibal e el 5l 33,555 (IS 5o il Critn 1 uileal & el 50l S0 sl 32,535 IS 5ot
SSLee wsge Lskie 4 Gnaoal w35 Glea S Sl oesde A5 Gapoal p35 Glsa S @
Saeuss dpeo 53 BB Bead 53 W e 5y Gal 5o (Hleadd 55 (sladaial 3 s e
ol or i B dpli Vo) OF YL cble L
e 5 6o0slaES pole slSiils fpl fe B alis s Slomit 59 Jen eladaiel i s Ll sl
Redi S ouileal G saead 5ol 56 al o Voo e Ho W sl

ouldicul v,y g0 C.}Lla

Abolverdy M, Chaji M, Tabatabaei S, Mohammadabadi T and Ghorbani M, 2018. Effect of different dietary
levels of thyme powder (Zataria multiflora Boiss) in diet on productive traits, internal organs and meat
quality characteristics of Japanese quail. Veterinary Journal (Pajouhesh and sazandegi) 114: 21-31.

Aratjo ICS, Leandro NSM, Mesquita MA, Café MB, Mello HHC and Gonzales E, 2016. Effect of incubator
type and broiler breeder age on hatchability and chick quality. Brazilian Journal of Poultry Science 18: 17-
25.

Avriza-Nieto C, Bandrick M, Baidoo SK, Anil L, Molitor TW and Hathaway MR, 2011. Effect of dietary
supplementation of oregano essential oils to sows on colostrum and milk composition, growth pattern and
immune status of suckling pigs. Journal of Animal Science 89(4): 1079-1089.

Aygun A, 2016. The effects of in-ovo injection of propolis on egg hatchability and starter live performance of
Japanese quails. Brazilian Journal of Poultry Science 18: 83-89.

Aygun A and Sert D, 2012. Effects of ultrasonic treatment on eggshell microbial activity, hatchability,tibia
mineral content, and chick performance in Japanese quail (Coturnix coturnix japonica) eggs. Poultry
Science 91: 732-738.

Bakkali F, Averbeck S, Averbeck D and Idaomar M, 2008. Biological effects of essential oils a review. Food
and Chemical Toxicology 46(2): 446-475.

Bruno JB, Matos MHT, Chaves RN, Celestino JJH, Saraiva MVA, Lima-Verde IB and Figueiredo JR, 2009.
Angiogenic factors and ovarian follicle development. Animal Reproduction 6(2): 371-379.



Ve Jlo /Y o)les YY) als / sold pole (sla yigy @ i w g bl LSy Slbll  aF

Burt S, 2004. Essential oils: their antibacterial properties and potential applications in foodsa review.
International Journal of Food Microbiology 94(3): 223-253.

Ceylan E and Fung DY, 2004. Antimicrobial activity of spices. Journal of Rapid Methods and Automation in
Microbiology 12(1): 1-55.

Daugan EM and Abdullah A, 2017. Medicinal and functional values of thyme (Thymus vulgaris L.)
herb. Journal of Applied Biology and Biotechnology 5: 17-22.

Dehghani N, Afsharmanesh M, Salarmoini M, Ebrahimnejad H and Bitaraf A, 2018. Effect of pennyroyal,
savory and thyme essential oils on Japanese quail physiology. Heliyon 4(10): e00881.

Fanimakki O, Ebrahimzade A, Ansarinik H and Ghazaghi M, 2013. Effect of milk thistle (Silybum marianum
L.) and thyme (Thymus vulgaris L.) herbs on immunity and some blood metabolites in broiler chicks.
Veterinary Clinical Pathology 26: 1836-1843.

Foye O, Ferket P and Uni Z, 2005. The effects of in ovo feeding of arginine and/or beta-hydroxybeta-
methylbutyrate (HMB) on glycogen metabolism and growth in turkey poults. Poultry Science 84: 9.

Ghaemi F, 2015. The effect of estrogen injection on fertile eggs on sex ratio of hatched chicks in Lorestan
native chicken. Master's thesis. Agricultural Sciences and Natural Resources University of Khuzestan 58-
59.

Ghorbani-Ranjbary A, Ghorbani Ranjbary N, Ghorbani Ranjbary Z and Jouibar F. 2014. Effects of
intraperitoneal injection of extracts of origanum vulgare on gonadotropin and testosterone hormones in
male Wistar rats. Journal of Babol University of Medical Sciences 16(4): 57-63.

Hashtjin AM and Abbasi S, 2015. Nano-emulsification of orange peel essential oil using sonication and native
gums. Food Hydrocolloids 44: 40-48.

Hernandez-Sierra JF, Ruiz F, Pena DC, Martinez-Gutiérrez F, Martinez AE, Guillén Ade J, Tapia-Pérez H
and Castafién GM, 2008. The antimicrobial sensitivity of streptococcus mutans to nanoparticles of silver,
zinc oxide and gold. Nanomedicine 4(3): 237-240.

Jamali T, Kavoosi G, Safavi M and Ardestani S, 2018. In-vitro evaluation of apoptotic efect of OEO and
thymol in 2D and 3D cell cultures and the study of their interaction mode with DNA. Scientific Reports 8:
1-19.

Jo YJ, Chun JY, Kwon YJ, Min SG, Hong GP and Choi MJ, 2015. Physical and antimicrobial properties of
trans-cinnamaldehyde nanoemulsions in water melon juice. LWT-Food Science and Technology 60(1):
444-451

Kadam MM, Bhanja SK, Mandal AB, Thakur R, Vasan P, Bhattacharyya A and Tyagi JS, 2008. Effect of in
ovo threonine supplementation on early growth, immunological responses and digestive enzyme activities
in broiler chickens. British Poultry Science 49(6): 736-741.

Keshavarz-Motamedi M, Mohammadi M and Mottaghitalab M, 2008. Effects of in ovo injection of olive leaf
extracts on broiler performance. Iranian Journal of Animal Science 39 (1): 2008.

Krishna R, Raghupathi RTK and Adhar CM, 2011. Size-dependent bacterial growth inhibition and mechanism
of antibacterial activity of zinc oxide nanoparticles. Langmuir, 27(7): 4020-4028.

Luskey KL, 1987. Regulation of cholesterol synthesis: mechanism for control of HMG-CoA Reductase.
Recent Progress in Hormone Research 44: 35-51.

Mills S and Bone K, 2000. Principles and practice of phytotherapy. Modern herbal medicine. Churchill
Livingstone.

Mirzakhani Z and Hosseini SE, 2017. Effects of Chamomile hydro alcoholic extract (Matricaria chamomilla)
on the aborted fetuses, serum sex hormones and ovarian follicles in adult female rats. Journal of Ardabil
University of Medical Sciences 17(1): 22-31.

Momeni T and Shahrokhi N, 1992. Herbal Essences and their therapeutic effects. University of Tehran
Publications. 168.

Moran Jr ET, 2007. Nutrition of the developing embryo and hatchling. Poultry Science 86(5): 1043-1049.

Noy Y and Sklan D, 1999. Different types of early feeding and performance in chicks and poults. Journal of
Applied Poultry Research 8(1): 16-24.


http://jvcp.iaut.ac.ir/?_action=article&au=552814&_au=omid++fanimakki
http://jvcp.iaut.ac.ir/?_action=article&au=552815&_au=ahmad++ebrahimzade
http://jvcp.iaut.ac.ir/?_action=article&au=552816&_au=hossein++ansarinik
http://jvcp.iaut.ac.ir/?_action=article&au=552817&_au=mahmoud++ghazaghi
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hern%C3%A1ndez-Sierra%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruiz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pena%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Guti%C3%A9rrez%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guill%C3%A9n%20Ade%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tapia-P%C3%A9rez%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Casta%C3%B1%C3%B3n%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=18565800
https://www.magiran.com/volume/53857
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=753211
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=7837

v G Sl g Jrards o Slas y (Al5 il 035 0900 4 (gl el (gmedgelil ilisce sk 325 b 2

Parizadian Kavan B, Karimirad R and Khosravinia H, 2019. Effects of in ovo feeding of L-carnitine and
Satureja khuzistanica extract on hatchability, post-hatch performance and carcass characteristics in broiler
chickens. Research on Animal Production 10(23): 35-44.

Rouzmehr F, Chashnidel Y, Rezaei M, Mohiti Asli M and Mottaghi Talab M, 2017. The effect of thyme and
cinnamon microencapsulated essential oils on performance, some blood parameters and carcass
characteristic in boiler chicks. Research on Animal Production 8(17): 34-42.

Saei-Dehkordi SS, Tajik H, Moradi M and Khalighi-Sigaroodi F, 2010. Chemical composition of essential oils
in Zataria multiflora Boiss. from different parts of Iran and their radical scavenging and antimicrobial
activity. Food and Chemical Toxicology 48(6): 1562-1567.

Saki AA, Salary J, Aliarabi H, Vatanchian M and Abbasinezhad M, 2015. The effect of silver nanoparticles,
thyme and savoury extracts injection to egg on the hatchability, digestive and immunity parameters at
hatchability. Iranian Journal of Animal Science Reaserch 6(3): 218-226.

Shkolnik K, Tadmor A, Ben-Dor S, Nevo N, Galiani D and Dekel N, 2011. Reactive oxygen species are
indispensable in ovulation. Proceedings of the National Academy of Sciences 108(4): 1462-1467.

Taki A, Salari S, Boujarpour M, Sari M and Taghizadeh M. 2015. Effects of feeding various levels of
Lavandula stoechas essence on quantitative and qualitative characteristics of egg, some blood parameters,
and morphological changes of ovary in laying hens. Scientific Research Iranian Veterinary Journal 11(1):
43-55.

Tako E, Ferket PR and Uni Z, 2004. Effects of in ovo feeding of carbohydrates and beta-hydroxy-beta-
methylbutyrate on the development of chicken intestine. Poultry Science 83(12): 2023-2028.

Trisomboon H, Malaivijitnond S, Cherdshewasart W, Watanabe G and Taya K, 2007. Assessment of urinary
gonadotropin and steroid hormone profiles of female cynomolgus monkeys after treatment with Pueraria
mirifica. Journal of Reproduction and Development 53(2): 395-403.

Uni Z, Ferket PR, Tako E and Kedar O, 2005. In ovo feeding improves energy status of late-term chicken
embryos. Poultry Science 84(5): 764-770.

Yang JX, Chaudhry MT, Yao JY, Wang SN, Zhou B, Wang M, Han CY, You Y and Li Y, 2018. Effects of
phyto-oestrogen quercetin on productive performance, hormones, reproductive organs and apoptotic genes
in laying hens. Journal of Animal Physiology and Animal 102(2): 505-513.

Zhao E and Mu Q, 2010. Phytoestrogen biological actions on mammalian reproductive system and cancer
growth. Scientia Pharmaceutica 79(1): 1-20.


https://www.magiran.com/author/aliasghar%20saki
https://www.magiran.com/author/jalal%20salary
https://www.magiran.com/author/hasan%20aliarabi
https://www.magiran.com/author/mehran%20vatanchian
https://www.magiran.com/author/masoumeh%20abbasinezhad
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=53791
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=1507
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=29033
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=279112
https://www.sid.ir/en/journal/SearchPaper.aspx?writer=4869
https://www.sid.ir/en/journal/JournalList.aspx?ID=4442
https://www.sid.ir/en/journal/JournalList.aspx?ID=4442

Ve Jlo /Y o)les YY) als / sold pole (sla yigy @ i e g bl LSy Slbll  AA

The Effect of intra egg nanoemulsion thyme essential oil injection on
reproductive and blood parameters of Japanese quail

S Tabatabaei Vakili'*, S Darabi?, A Aghaei* and MA Mehrniya®

Received: December 24, 2019 Accepted: September 8, 2020

!Associate Professor and Assistant Professor, respectivly, Department of Animal Science,
Agricultural Sciences and Natural Resources University of Khuzestan, Ahvaz, Iran.
2M.Sc. graduate, Department of Animal Science, Agricultural Sciences and Natural
Resources University of Khuzestan, Ahvaz, Iran.

3Assistant Professor, Department of Animal Science, Agricultural Sciences and Natural
Resources University of Khuzestan, Ahvaz, Iran.

* Corresponding Author: Email: tabatabaei@asnrukh.ac.ir

sloguagp N
oo @olc ) Journal of Animal Science/vol.31 No.2/ 2021/pp 87-99
[AnimaiSciencs """ Research | https://animalscience.tabrizu.ac.ir

© 2009 Copyright by Faculty of Agriculture, University of Tabriz, Tabriz, Iran
This is an open access article under the CC BY NC license (https://creativecommons.org/licenses/by-nc/2.0/)

DOI: 10.22034/AS.2021.37982.1547

Introduction: In the recent years, injection of stimulant solutions into fertilized eggs has been
practiced to improve the reproductive and functional parameters of birds. Egg injection technology
is not only a way to vaccinate birds against certain diseases, but it is also a practical way of injecting
some of the nutrients needed by the developing embryo (Foye et al. 2005 and Uni et al. 2005). To
date, numerous studies have manipulated egg nutrients for the improvement of embryonic
development in birds. Shirazi thyme (Zataria multiflora) is well-known medicinal plant and its
essential oil (EO) could be obtained by distillation of leaves and flowering shoots of the herb (Momeni
and Shahrokhi 1992). Commonly, the yellow or dark reddish brown EO of the shirazi thyme has
strong spicy smell and its flavor is long-lasting and cooling (Momeni and Shahrokhi 1992). Essential
oils generally are complex mixture of volatile and non-volatile plant secondary metabolites produced
by aromatic plants (Bakkali et al. 2008). The main constituents of thyme EO are flavonoide,
glycosids, tannins, saponins, steroids (e.g., cytosterol), triterpenoids (e.g., oleanolic acid and ursolic
acid), and monoterpene rich volatile oils (Martinez-Vazquez et al., 1996). Essential oils can be used
in the food industry as nanoemulsions (Jo et al. 2005). In general, particle size reduction to
nanoparticles (size less than 100 nm) increases the surface-to-volume ratio as well as the reactivity
thus making it possible to use smaller amounts of these materials than materials with larger particles
(Hernandez-Sierra et al. 2008). The very small size of the synthesized nanoparticles can be effective
in enhancing its antimicrobial effect (Krishna et al. 2011). This study was conducted to investigate
the effect of in-ova injection of different levels of nanoemulsion of thyme EO on reproductive
(fertility, total hatchability, hatch of fertile eggs and embryonic mortality rates) and blood parameters
(estrogen, testosterone, glucose, triglyceride, cholesterol, LDL, HDL, total protein) in Japanese quail.
Material and methods: The experiment was done using 600 Japanese quail eggs in a completely
randomized design with 5 treatments (negative control (without injection), positive control (with
water and emulsifier injection) and intra ova injection of 50, 100 and 150 ppm nanoemulsified thyme
EO), 4 replications (30 eggs per replicate). The experimental solutions were injected into the air sac
of the eggs before incubation. The daily collected eggs were kept in a room at a temperature of about
17-18 °C. The male to female quail ratio was 1:3 in the flock and the birds had free access to water
and feed at all stages of the experiment. Lighting length was set at the production stage, 16 hours
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brightness and 8 hours dark. Experimental solutions were injected into the egg sac immediately before
incubation. At the end of incubation, fertility or embryonic development, hatchability, embryonic
mortality rates and age of embryonic mortality were determined. To investigate the percentage of
embryonic mortality during the incubation period, the eggs that had not been hatched were broken
and the eggs with embryonic losses were selected. To determine the stage of embryonic mortality,
the incubation period was divided into three stages: (1) 1 to 9 days old (black eye and feather absent),
(11) 10 to 17 days old (embryo with feather and yellow sac visible) and (111) 17 to 18 days old (grown
embryos without yolk visible externally) (Aygun and Sert 2012). The hatched chicks from each
treatment and replicate were weighed and then transferred to their own pan. Hatched chicks were
reared for 8 weeks to evaluate blood parameters and genital characteristics. The ration used for all
groups was similar throughout the trial period according to the recommendations of the National
Research Association (NRC 1994).

Results and discussion: Results showed that not only the experimental treatments did not improve
fertility, total hatchability, hatch of fertile eggs and embryonic mortality rates, but the highest
concentration of thyme nanoemulsion (150 ppm) had a detrimental effect on the selected parameters
compared with the control groups (P<0.05). At the end of the breeding period, uterine weight and
length, ovarian weight, weight, and diameter of F1 to F3 follicles in female birds as well as
testosterone concentration in male birds were not affected by none of the tested thyme EO
concentrations (P>0.05). Sera estrogen concentration of female birds due to intra ova injection of
higher dose of nanoemulsified thyme EO was higher compared with the positive control group
(P<0.05). Blood glucose in experimental treatments was not significantly different from the untreated
control group (P>0.05). Total serum triglyceride was lower in the treatment group receiving 100 ppm
nanoemulsion EO than the control groups (P<0.05). The highest cholesterol and LDL levels were in
the water plus emulsifier group and the lowest levels of these parameters numerically belonged to the
150 ppm emulsion treatment. There was no significant difference in sera HDL and total protein levels
between experimental treatments (P>0.05). Therefore, no significant changes were observed on the
blood parameters, except for triglyceride, which was lower at 100 ppm concentration, compared with
the controls.

Conclusion: Injection of different concentrations of thyme EO nanoemulsions into the air sac of
Japanese quail egg, not only did not improve the reproductive parameters, but also at high
concentration (150 ppm) had a negative effect on the tested parameters. Changes in the morphometric
characteristics of the reproductive system and blood parameters were also not significant. However,
the concentration of triglyceride at 100 ppm level of thyme EO decreased compared with the control
group. In general, in-ova injection of thyme EO nanoemulsion is not recommended to improve
reproductive performance in Japanese quail.
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