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Table 1. Ingredients and nutrient composition of the basal diet
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Figure 1. Comparison of Quercetin content between the standard (A), Alcoholic extract sample (B) and Aqueous
Extract Sample (C) in 350 nm by a UV Visible (Water Dual Absorbance 2487) detector. The vertical axis and
horizontal axis represent the flavonoid value and retention time, respectively. The red circle on the graph represents
the presence of Quercetin in tomato extract sample
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Table 2. Effect of tomato extracts on hatchability and male ratio of broiler chickens
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Table 3. Effect of different treatments on performance of broiler chickens from 1 to 42 days of age

e

(2,51 0332 /595) iy 039 Sl

(5 Toxiy 139)) 839, S Spae

_ ] FY LYY VMG ¥YL- FYLY Y\G- FYG- FYLY) Y\G- Sos
i VYO Siy Sis Si9 Si9 Si9 Si9 Si9 Si9

/Ay V/ay s 00/ 2R TY/ov y-0/aY VEA/VY £Y1AA SG
VA% \/VE VIAY of YA/ VY a5/ aA WYY Ov/vY TWE,,
VAN \IAY \/AY do/Y va/-y¥ Y./aq ARAFIA A EZAR OAAA TWE
/AN VAN V AD N7 VSN Y. lsv a5/a8 AYA/DY oF/¥Y TAE,;
V/A¥ V/AY VIAD OF/\ YEIEN TY/5 Voo IVF VE-/AS 03/A% TAEqs
VY /YA Yias OA AV +YYA Y8/ Ve IYA AN OA/BA Cont.
-y o+ Y% ALY VAY YAn% y/VY YIvY Y/ SME
NG /¥ A% A% <IYA o[+A AYN NAYS RAR P-Value

S ojlas i oo +/Y Gy TAEos Sl ojlas yid o +/5 52,5 TWEog ¢ ojlae yud o +/Y 52,5 TWEq3 $S5elgpu oy i oo/ (32,5 SG
(12L3) Goy5 o9 Conte IS o jlas il oo /5 52,5 TAEqs

L S TYBY il 0 et 3Sles iz S1F g
Table 4. Effect of sex on performance of broiler chickens from 1 to 42 days of age

el s oy

(P55 Tosi 139:) &35y 01jg Sl

(03521 p55 139)) Sys> B o

\=v LYY Y)Y G- - By G- YL FY LY G- G
i ) ) ) S iay ) SS9 SS9 <39

VAN VIAY VAN av? AYITYE YYIYO Vo2 va-/ey? 08/0) 5
VIAY VIAY VIAD ay° N /Ay as/\° WY aAlY- olo
ol ol ofo¥ A7N \YRYd vay Y/\o A SEM
<15\ -Ivs av/- [N N oY Kefeeey -I50 P-Value

ol /o0 a3 5l e Gl Sk gt g pd luek e gy :ach

IS0 o )las i Jeo < /Y 5oy TAEgs ¢l ojlas i) Lo o/ 52,5 TWEqs ¢ ] oylac i) o /Y 2,5 TWEqs $So5dgn5ud oy il dnes/V 32,5 SG

P ddn g oSS (S lle Sl ) Gl
o SIS 1T okt 4y gy 3590 (sladiges
adlas 5 (oyp @ oilple )6 2y (LIS cilas
SNS,8E Jalse 5 ab slad b cusl Sl (55 Gues
0S5 9 Sged SN ) Cudgaome Kdmghy olidl (gmen
Bur b cladlas j g8 Gyl islejl slaodls 39
ddn oS 59y Silisiae b (il £ pepss S5
oo iz &S Jb pd ais sdalde (S5 s )
Oipe & G S g ady Ojgon Cuwl) S (S
5500 ladllas (YY) b sdalie ddy —less sl
) 35 G ets (S5 ] Ll Sl
el ddn 4 cwly 3lE 5 laest @ o S adiges
slodgd OUS 93 o I (oeSwgSie Clialie o (el
oz sosle Jlgdjlge 5 5 dga3 ST 1) (198 e
b b S)i slojlil p3 og)8 wews sladlgl i
ol it 3 5> g ¥) 5 osalin 45, Lo
S 5al ale (alajlleg)l 3l 325 b (VF) 3lj Jy
Cigmd 42D (yriliag il oS 9 )3ldll 5 Sl (yinegls
WS ladiges Sl Sy 3 (o (S5 I awgie
i (NS s 4> oS oladiges ) b osalie
olgd 5 Ve ol oo Gl ws )5S
5 dols oS cladiged o b odmlive wuzus (sLeSY
cdly S5y el maalyildise SV Gy

(sols) 32,55 9% Conts IS oyl il Lo </ 52y5 TAEee

alio oLk 5 (B8R 5 LIS (Sjgledyee A2,

sl 5l am o oS odle By 0 oS Cgles cpl b ol
kA5 cage g o390 ad) LS pobo 4 g co eSS 4
Cusly Cuaw SIS (Jg 29800 <Sngl 4 ()90 (il
9 wan 4 platal oS JolSS (B 53 (0) 395000 Sl
O D)l (S Blog)] w3l celled iz 4 laass b
@ ol Caws bl gam bl g cpuir
Al b g By Ll 5> Cons (g 08 S8 (g il
d‘oblﬁ ).».:L; U»Lwl).’ (YQ) ..\Sux pvey] )l.sLoj)l f"'ﬁ)"l
09 Gup » el 3yp0 (gibleg)l (goniS lae
oo (sladaga )3 (quin (SIS p d2)d dw (FpenSS
S s a3 )l sdalie LB auiS py uis
WS g oad Joas Jyemo b jl iSo 8 slaan 4 cul,
¥ 33,5 o eia Bl g b 5 S o5 &
A5 5 S8 lacn K6 4 cwly oS tlawgio 4 )
2Dgd g0 yalls (OVOLEStiS) diy — liess Gjgo 4 co
Sb Sess adn Ojpe 4 Cwl) BT gl 4y Y
S 5l Jg 24 o0 baslaiio ddy 4 35 co LS wlo o
Ml )09y Bl L gaw I g cusl 15,5 ol
lbdiges wlisedl 4y bayyo i ¥ o ¥ (sla IS (YY)
Ol bl slajles & Loy adn g olaess
bl oo ) ol @lis (ol il 5 amd 0
bl Oldllas g (oolaidl o Slas (i (SiS


http://dx.doi.org/10.29252/rap.10.25.86
https://rap.sanru.ac.ir/article-1-1009-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-03 ]

[ DOI: 10.29252/rap.10.25.86 ]

ay

Dgde (610 pdiges > 4 dS sy o iy cpols Baiso
ol o3litul 3590 0)lac ;> jBlog,l oS lee yu5 laww
ol ;,9‘.’9..3 Sl JAJ:\{) Cowl 0l o J.alf
2 38> gl cplpli o ((Se8) by b iS p puir
dlie g odle (gladagn ) iz SISy Olayd 390

Ol b dalllas & 5l s wladss gls b Lyl

S 45 olas (o308 P 50

4 o podiol dliel g wdSy uin (gdiges laess
4 sladllas (YF) s sdalin (o)¥oio slacll 30

)'m"s)iuﬁi E o> OSP Sy Sl e s9kaie

)I L;:I.\w ): 5 M b..\.lbLu.o oS USMS)_: BPTCIR SN
2T 2035 G5 )bgd ddy adllas 3)50 (sladiges

o]l el lags ) aess cly ksl —Y S5

Figure 2. Ovarian tissue structure in experimental treatments, Follicle(F), Medulla (M), Cortex(C)
(25 0o 2als )l A
TWE; ,ls:B
TWE¢ s :C
TAE(; s :D
TAEgs s :E

oy Sy b Lol wi saalie wlin Sllles b duwslis
wilisee lolos 3 Sles duolie g ool Cawd 4 @l
Ozed (b iledie b &5 CS i plyie
sxpSojlas gy wjlas and (lp dged (6)leS Lalys
S3blogl 8l 508 lBI jglateds 3)5 w2 quoval 5
F eVl 2oy & 5o (34265 5l ok and o)las

LBl Cuwd a5 45§ glads g dlaw

dge gl ozl Ol e e Cliios slaasdly |

Wy siblogl sl ol b alS (b Sy &S
Ay pooglhel 18U o0 (S glajbleg,l ST L
o &) hyen 50090 Ol U i olhed jleniy
(il imo llese sl Cuanl Bl b 3)lge
JB Rl s ol & e anle b,
P ool &y sladres S Cund g o gldasdo


http://dx.doi.org/10.29252/rap.10.25.86
https://rap.sanru.ac.ir/article-1-1009-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-03 ]

[ DOI: 10.29252/rap.10.25.86 ]

ay

10.

1.

WWAA 3l Y0 0)le [ Lo o clidsi cloctingy

) L;*-‘Lﬂ)‘ d!-“)‘ﬂ:.ﬁ » day &9‘4 )L->L" v s
Figure 3. Testicle tissue structure in experimental treatments
Seminiferous Tubules (ST)

(305 09v) 2li e 1A
TWE 3 ,los B
TWE 4 )l :C
TAE; )k :D
TAEys o E

&l

. Abinawanto, K., K. Shimada, V. Yoshida and N. Saito. 1996. Effects of aromatase inhibitor on sex

differentiation and level of P450 17a and P450arom messenger ribonucleic acid of gonads in chicken
embryos. General and Comparative Endocrinology, 102: 241-246.

Arnoud, B., E. Schijlen and R.D. Hall. 2007. Metabolic engineering of flavonoids in tomato (Solanum
lycopersicum): The potential for metabolomics. Metabolomics, 3: 399-412.

Bruke, W.H. and M.H. Henry. 1999. Gonadal development and growth of chickens and turkeys
hatched from eggs injected with an aromatase inhibitor. Poultry Science, 78: 1019-1033.

Caple, B., B. Jennifer and S. Jennifer. 2001. The battle of the sexes: Sry and the control of testis
organogenesis. Novartis Foundation Symposium, 244: The Genetics and Biology of Sex
Determination London, UK, 1-3 May.

Clinton, M. 1998. Sex determination and gonadal development: A Bird Eye View. Journal of
Experimental Zoology, 281: 457-465.

Clinton, M. and D. McBird. 2003. Molecular genetics of sex determination and gonadal development
in poultry. MAFF Final Project Report, LS2003, www.defra.gov.uk./science

Elbrecht, A. and R.G. Smith. 1992. Aromatase enzaym activity and sex determination in chicken.
Department of Animal Biochemistry and Molecular Biology, reportd 467.

Fazli, N., A. Hassanabadi, M. mottaghitalab and H. Hajati. 2015. Manipulation of broiler chickens sex
differentiation by in ovo injection of aromatase inhibitors, and garlic and tomato extracts. Poultry
Science, 94: 2778-2783

Halverson, J.L. and J. Dvorak. 1993. Genetic control of sex determination in birds and the potential
for its manipulation. Poultry Science, 72: 890-896.

Heidari Hadibigloo, A., B. Navidshad, S. Nikbin and F. Mirzaei Aghjegheshlag. 2018. Eeffect of in
ovo injection of green tea extract and Fadrozole Hydrochloride on sex reversal and muscle stracture of
broiler chickens. Research on Animal Production, 9: 18-25 (In Persian).

Lana, M.M. and L.M.M. Tijskens. 2005. Effects of cutting and maturity on antioxidant activity of
fresh-cut tomatoes. Food Chemistry, 97: 203-211.


http://www.defra.gov.uk./science
http://dx.doi.org/10.29252/rap.10.25.86
https://rap.sanru.ac.ir/article-1-1009-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-03 ]

[ DOI: 10.29252/rap.10.25.86 ]

Q¥ b xS o )las (£yen3S )0 BuyF b

12. Mohammadrezaei, M., M. Toghyani, A. Gheisari, M. Toghyani and S. Eghbalsaied. 2014. Synergistic
effect of Fadrozole and insulin-like growth Factor-1 on female-to-male sex reversal and body weight
of broiler chicks. PLOS One, 9: 103570

13. Mottaghitalab, M., N. Fazli and A. Hassanabadi. 2009. In-Ovo Injection Technology: Effects of
different aromatase inhibitors on sex differentiation. Journal of the Iranian Chemical Society, 6: 20-
27.

14. Mottaghitalab, M. and E. Valizade. 2002. Garlic extraction and aromatase interaction on sex
differentiation in chicks. Proceeding of WPSA spring meeting, York. DK, 9-10 April.

15. Mottaghitalab, M. and K. Razani. 2005. Egg Treatment with Anti-aromatase: Effects on the chicks
male: female ratio and their economic performance. Iranian Journal of Agricultural Science, 36: 375-
383 (In Persian).

16. Nakabayashi, O., H. Kikuchi, T. Kikuchi and S. Mizuno. 1998. Differential expression of genes for
aromatase and estrogen receptor during the gonadal development in chicken embryos. Journal of
Molecular Endocrinology, 20: 193-202.

17. Oviedo-Rondon, E.O., C.A. Fritts and P.W. Waldroup. 2002. Accuracy of Omnipor Il estimations for
amino acid requirements of broilers. International Journal of Poultry Science, 1: 119-126.

18. Queralt. V., A. Jauregui, G. Lecce, D.C. Andrés-Lacueva and R.M. Lamuela Raventds. 2011.
Screening of the polyphenol content of tomato-based products through Accurate-Mass Spectrometry
(HPLC-ESI-QTOF). Food Chemistry, 129: 877-883.

19. Seralini, G.E. and S. Moslemi. 2001. Aromatase inhibitors: Past, Present and Future. Molecullar and
Cellular Endocrinology, 178: 117-131.

20. Simpson, E.R., D.M. Micheal, V.R. Agarwal, M.M. Hinshelwood, S.E. Bulum and Y. Zhao. 1997.
Cytochromes P450 11: Expression of the CYP19 (Aromatase) gene: An Unusuall Case of Alternative
Promoter Usage. Federation of American Societies for Experimental Biology, 11: 29-36.

21. Shohoudi, Z., M. Mottaghitalab and M. Golshekan. 2019. Effect of in-ovo injection of nanoparticles
of grape seed extract on sex differentiation and gonadal structure in broiler chicks. Iranian Journal of
Agricultural Science, 49: 495-504 (In Persian).

22.Sumpter, J.P. and A. Fostier. 1996. Effects of flavonoids on aromatase activity an in vitro study.
Journal Steroid Biochemistry and Molecular Biology, 57: 215-23.

23.Thorne, M.H. 1997. A Review of Sex determination and differentiation in poultry. Australian Poultry
Science Symposium, 1-7.

24. Vaillant, S., M. Dorizzi, C. Pieau and N. Richard. 2003. Sex reversal and aromatase in chicken.
Journal of Experimental Zoology, 290: 727-740.

25. Villapando, 1., G. Sanchez, |. Sanchez, E. Pedernera and H. Villafan. 2000. The P450 Aromatase gene
is asymmetrically expressed in a critical period for gonadal sexual differentiation in the chick. Gen
Comp Endocrinol, 117: 325-334.

26. Wartenberg, H., H. Lenz and R.D. Schweikert. 1992. Sexul differentiation and the germ cell in sex
reversed gonads after aromatase inhibition in the chicken embryo. Journal of Poultry Science, 24: 1-6.

27.Wenying, R., Z. Zhenhua, W. Hongwei, Z. Lei and Z. Li. 2003. Flavonoids: Promising Anticancer
Agents. Medicinal Research Reviwes, 23: 519-534.

28.Zhang, C. X., S.C. Ho, Y.M. Chen, L.H. Fu, S.Z. Cheng and F.Y. Lin. 2009. Greater vegetable and
fruit intake is associated with a lower risk of breast cancer among Chinese women. International
Journal of Cancer, 125: 181-188.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjdmq7Vg9HiAhWFL1AKHSpOAxEQFjAAegQICBAC&url=https%3A%2F%2Fjme.bioscientifica.com%2F&usg=AOvVaw3U5OvvTiG6rc0PlWs96vhP
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjdmq7Vg9HiAhWFL1AKHSpOAxEQFjAAegQICBAC&url=https%3A%2F%2Fjme.bioscientifica.com%2F&usg=AOvVaw3U5OvvTiG6rc0PlWs96vhP
https://www.google.com/search?q=Federation+of+American+Societies+for+Experimental+Biology&stick=H4sIAAAAAAAAAONgVuLUz9U3SC4zTzZfxGrplpqSWpRYkpmfp5CfpuCYm1qUmZyYpxCcn5yZWpKZWqyQll-k4FpRABTPTc0rScxRcMrMz8lPrwQAuHa6M0kAAAA&sa=X&ved=2ahUKEwiv4fqq2cbjAhXC6aQKHc98DCcQmxMoATARegQICBAK
http://dx.doi.org/10.29252/rap.10.25.86
https://rap.sanru.ac.ir/article-1-1009-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-03 ]

[ DOI: 10.29252/rap.10.25.86 ]

Research on Animal Production, Vol. 10, NO. 25, AUTUMN 2019 ...ttt e e e e e e e 95

The Effect of In-ovo Injection of Tomato Extract on Sex Differentiation and
Gonadal Structure of Broiler Chicks and Their Performance

Atefeh Jamshab' and Majid Mottaghitalab®

1- Graduate student, Department of Animal Sciences, University of Guilan
2- Associate Professor, Department of Animal Sciences, University of Guilan
(Corresponding author: mottaghi2002@yaho0.co.uk)

Received: April 27,2019 Accepted: July 29, 2019

Abstract

In-ovo injection of anti-aromatase compounds with the aim of achieving a higher male to
female sex ratio, higher economic impact, higher growth rates and better feed conversion ratio
in broiler industry has been taken into consideration by researchers. The present study was
conducted to find out if in ovo injection of agueous and alcoholic extract of tomato can affect
sex differentiation, sex ratio, hatchability, and performance of broiler chickens Therefore, 600
fertilized eggs were divided into 6 treatments, each with 4 replicates and 25 eggs per each
replicate. Treatments included in ovo injection of tomato aqueous extract on the levels of 0.3
and 0.6 mL (TWE,;, TWE,¢), tomato alcoholic extract on the same levels (TAEg;, TAEy,), in
ovo injection of 0.1 mL of saline (Sham group: SG), and control group without any injection
(Cont). On day 5 of incubation, the eggs were injected at the narrow end of the eggs using 1mL-
syringes. Hatched chicks were reared (separated-sex) for 6 weeks to evaluate their general
performances. Complete randomized block design was used and data analysis was performed
using SAS software. The results showed that injection of 0.3 ml of alcoholic extract and 0.6 ml
of aqueous extract lead to a significant increase in male chicken percentage at hatching
compared to control group (P <0.05), without any negative effect on hatchability and
performance (P >0.05). Data obtained from rearing period revealed significant improvement in
some performance parameters such as average daily gain and average daily feed intake (P<
0.05). In conclusion, in ovo administration of tomato extract which contains flavonoids with
anti-aromatase properties, caused higher percentage of male chicks followed by higher profit
achievement. However, for more precise statement, there should be more tissue samples for
histological studies and more diverse doses of tomato extracts as compounds containing anti-
aromatase substances.
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