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Extended Abstract

Background: Oxidative stress is caused by excessive levels of reactive oxygen species under
stressful environmental conditions. Today, oxidative stress is considered one of the main negative
factors affecting the performance of birds in the concentrated poultry industry. Oxidative stress
is a major factor in the pathogenesis of several serious diseases in poultry. Therefore,
supplementing diets with artificial antioxidants (for example, a-tocopheryl acetate or butyl
hydroxytoluene) has become a common practice to reduce oxidative stress. Recently, the use of
plant extracts as natural antioxidants has received increasing attention due to the global trend of
limiting the use of artificial substances. The plant extracts rich in antioxidants include fennel and
ginger, which have good potential to improve reproductive performance. Therefore, this study
was conducted to investigate the effects of diets supplemented with fennel and ginger extracts on
reproductive performance, serum biochemistry, and testis histology in Japanese quail.

Methods: A total of 72 Japanese quail birds (60 female and 12 male birds) at the age of 8 weeks
were used for this study. The birds were randomly divided among four experimental groups. Each
group was divided into four replicates, each with six birds in a completely random design. Group
1 received a basic diet without additives and was considered the control group. Groups 2 and 3
received the basic diet with 350 mg/kg of aqueous-alcoholic extracts of fennel and ginger,
respectively. The percentage of egg production was recorded and calculated by the hen-day
method. A total number of 252 unbroken quail eggs were collected during the last week of the
experiment and used to evaluate reproductive performance. The eggs were incubated in a normal
incubator with suitable conditions (37.5 °C and 60% relative humidity), followed by calculating
the fertility and hatchability. The level of MDA in blood serum and thigh muscle as an index of
lipid peroxidation was determined by the thiobarbituric acid reaction test. Blood testosterone
concentration and the function of testicular tissue were determined as well. For testicular
histological evaluation and spermatogenic analyses, all male quails were killed on the last day of
the experiment. The left testicles were kept in 10% formalin solution for further evaluation.
Testicular tissue samples were cut using a microtome (Leica Junc Histocut 820) to a thickness of
7 micrometers and placed on a slide. The stained sections were observed with 400x magnification
of an optical microscope (Olympus CX22) and analyzed morphometrically using a computerized
image analysis system (Olympus Soft Image Solution GmbH). The obtained data were analyzed
using the GLM procedure of SAS statistical software.

Results: The egg weight and Hugh units significantly increased in the birds receiving the diet
supplemented with fennel compared to the control group (P < 0.05). The fertility rate in birds fed
with fennel and ginger extract showed a significant increase in comparison with the control group.
High hatchability (relative to total incubated eggs) was observed in the ginger group compared to
the control group (P = 0.014). Total cholesterol and triglyceride of serum decreased significantly
in birds fed with the diet containing plant extracts (p = 0.006), but no change occurred in the
concentrations of HDL, LDL, and blood alkaline phosphatase (P > 0.05). Hepatic transaminases
AST, ALT, and the AST/ALT ratio, as indicators of liver cell damage, were not affected by fennel
extract, but ginger extract treatment caused a decrease in ALT in comparison with the control
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group. As a lipid peroxidation index, MDA was the same in both plant extract groups and
decreased significantly compared to the control group (P < 0.05). Blood testosterone
concentration was significantly higher in male quails fed with ginger extract than in the control
group (P = 0.040). Testis weight, seminiferous tubule diameter, the seminiferous tubule
differentiation index, and the number of spermatogonial cells of seminiferous tubules were not
affected by the diets containing fennel and ginger extracts (P < 0.05). The number of
spermatocytes of seminiferous tubules in the fennel extract groups (59.80 cells per 20 tubules)
was more than in the control group (56.2 cells per 20 tubules) (P = 0.004). The increase in the
spermation index in the fennel and ginger dietary supplement group (61.8 and 65.90%) was not
significant in comparison with the control group (58.9%). The thickness of the germinal layer and
the cell replacement index of fennel and ginger groups showed a significant increase compared
to the control group (P < 0.05).

Conclusion: The results show that feeding Japanese quail with ginger and fennel extracts in the
amount of 350 mg improves the antioxidant status of the body, the concentration of testosterone,
and spermatogenesis, followed by an increase in sperm production, fertility, and hatchability in
quail eggs.
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1. Supplied per kg of the diet: vitamin thiamine: 5 mg, vitamin riboflavin: 9 mg, pantothenic acid: 25 mg, nicotinic acid: 70, vitamin pyridoxine 5
mg, folic acid: 2.5 mg, biotin; 0.35 mg, vitamin K3 4 mg, vitamin E; 80 1U; vitamin A; 13000 U, vitamin D3; 5000 IU; vitamin B12 0.02 mg;

ethoxyquin (antioxidant), 2.5 mg.

2. Supplied per kg of the diet: Fe, 20 mg; Mn, 120 mg; Cu, 16 mg; Zn, 120 mg; I, 1.25 mg and Se, 0.30 mg

Nemati et al., ) 5us dawbre (4 RI) dame Cames

(2023
R

Sl ¥oppo (bl pslaieds (ialojl SLL ain
2305 o A) 5 o WY il Jb s S o
29 Yhee Gy b aidd VO Sdody g Wb S (jlod
oS 5l ool b ygh (g twgied D ek il dd8
Elabscience Biotechnology Guangdong, Wuhan, ) 15,1 ¢l
Osed WAb gmsd ol Jedljgiwd 3l (China
S 5] ! i Jsf*‘j‘f AoppelS G55 oy glacdale
il gl S5l 5l 5Vl IS b (5550
oS 5l oslinl b S gy g "l gginel Y]
o33jlo Jadllygiod 3o o905] sk) 29290 Lol
Syl pgial byl polie ai8)S )13 b)) 2590
Sogiagts gt M SIS 5 sl il o
A (6503l Gl (gond Mollig (gl 8
P 9 @bl (2 GomwlisnS] ad b (g 5011
o¥

iy ol g 33595 L0 youol alaa
(S5l (slazlll g ady ulibedl b)) (sl
aain Al e g ool 59y e 8 2 5 ey ok
whp GOl NAD ALIS o pd gud ok Sl i)l
G laddn e A5 0jg 380 ol b e g cul)
IS oy dops Ve Jslome > il L) Gl
o 5 Susal Jgbl JSU 5l ooliiw] b co (sladay Sad
b oddy il sbadiges b dgs il laSel
s 4y (Leica junc histocut 820) p g5 oo 1 eoliu!
dolis ix8\S 1,8 aY 0 g WAd 0 by yieg,See Y
&5 wSwsSee FX glaS )5 b ead (g5l
Judot ptas j oolizul b g odaline (Olympus CX22)
Olympus Soft Image Solution ) (sysmelS s
s olie s LT (ojiegdig9e yges (GMbH
e psstial £l (si0g5n DST) slup sl (slaaly
s 5 e slodly SsSglepal (jieg,Ss GEH)
liseo slapY I LA (Ao Yo/ Joku slus) bacuwwgilo yuus!
03 ld 5 (6 pSojlul 5 e pily Bged ya (gl 0dd as
035 o (4 SPI) iyl (aslis (74 TDI) gy 5les

1- High-density lipoprotein, HDL
4-Alanine transaminase, ALT

2- Low-density lipoprotein, LDL

3- Aspartate transaminase, AST
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Table 2. Reproductive performance of breeder quails fed the herbal extract supplement
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Values within a column with different superscript letters (**) indicate significant differences between treatments.
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Table 3. Blood parameters of male quails fed the herbal extract supplement
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Values within a column with different superscript letters (**) indicate significant differences between treatments.

HDL = high-density lipoprotein; LDL = low-density lipoprotein.
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Table 4. Effects of herbal extract supplements on the blood and femour muscle lipid peroxidation index in guails.
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Figure 1. The concentrations of testosterone (a), alanine transaminase, ALT (b), aspartate transaminase, AST ﬁc), and

the ratio of aspartate transaminase to alanine transaminase (d) in the blood serum of male quails fed with plant
extracts
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Table 5. Testes weight, testicular histology, and spermatogenenic analyses of male quails fed herbal extract

supplements
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Values within a column with different superscript letters (2°°) indicate significant differences between treatments.
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Figure 2. Optical photomicrograph of testicular tissue with 400x magnification in the studied groups. Control group
(C): the cross-section of spermatogenic tubules (ST), spermatoglgnlal cells at the base of tubules (SPG), spermatocyte

cells with abundant cytoplasm (SPC), spermatid cells (RSP

), and spermatozoids (SPZ) can be seen. Fennel-

supplemented diet group (F): an increase in the height of the Zeiger epithelium (GEH) and an increase in the

spermation index (*) compared to the control group.

e group with the ginger supplement diet (Z): an increase in

the height of the Zeiger epithelium (GEH) and an increase in the spermation index (*) compared to the control group.

25 (Al oy gl sladghe sl 5 adn (o]
(Al Lulyd ) opomen (Trk et al., 2016)
Pl Solragy 9 IS S dgme > ile)) (o ojlas
clile 5 lawdly slig 3 Shos (s 05 a3 5 (g
.(Motlagh etal., 2014) >, 3390 (MDA) 8,541 63 ;y5llo
clile 5 wbicil b Shy ool adls 5

Slooslac LT a8 wimd L5 b 60d pwyp o9 pgind
G b S ke 1D oty AL (slaolas (S
5 (1 JS5) g ytgied CBLE 5 (8 Jsia) ar 3,Shas
ol il ol alde cudl asy e 5 e
Pk Fre (e (bl Jood ojlae (S1yoh B pan
2 hte U gpiegins Clle g adn 3 Slas il L
Authaida et ) cusls (cubl ogs sla g3 ddw sl
ddy Cdl s by & cwl ad (555 (al., 2024
Gl s oae b e 5 e 2 B soby
3l Gy 0aiSHlES P S o) S leay bl
&3> Jwosj o)lac (Chaturapanich et al., 2008)
Bl (e &S Cul (599 M (S 5o Ao ASg5gMS (i
oby> (Horigome et al., 2014) 34, 315> ROS sJgs

Owcen (Jansakul et al., 2012) wisy o d5u0 1y o5
Temkitthawon et al., ) sad 0 bbb glusl cely
Jobe »» CAMP (5, b 1 1) (g pwsid Wgi 5 (2011
Olgse «cplple (Horigome et al., 2014) sas o il
9 My o el adn 4 s b ORIl S e
as(Damber & Janson, 1978) sgi oo (yg yuwgins gud 5
el S50 Gl g ool 59 e SIL
My g dudy > Sles y Lo 9 (O'Donnell et al., 1994)

(Prabakar et al., 2022) 3,15 o 5t p yuo!

He oy )3 (alS slaojlas JoSo 3 b))l sl
SRelSS) o Syl adn eliscdl
2 oS sk plen (Y JS8) 4 ploxl il 5 (oS gilon
PSS P IO Ry W RS N - I S PRCSIPS G
Esk 9 jlop sl sladlgd o5 ams 0 (L ady (slapiso
Olod it (b Cundg 5 (e ywl) iz slaJsho
223 9 0jg 3l Sogen usl 0ad LD Jouo )3 oS 5k
U oS (oh ok5 Gjg 1) ca g il sbadn 0y
X8 )55 51,8 alS calises (glaolac (golb> u%b.c slao
A9 3l Lasls ugisew dg b (P > +/-0)
oS (o sladly) (565 gilo sl (sl Jglho 2las5 g pog o
gl b (P> /00) 58,85 5 i slaoye il
OFIY) salis 09,5 3|y ol Vo yo 3 Jolu OA/A+ laws &
s Gl (P = 1) Sgr (4 Ve a5 Lo
3 FVN) dais 5 8y B e 595 53 (e
W5 e (7 OMA) sals 09,5 b dwslie ) (4 £0/A-
095 b duslio )3 Juodj g aibjly 09,5 Jluej Y Cusles
(Pr=eleew) ol (Ui o dne g dx g bl il sali
Cuolsus & alie g Loy 50 ool (0l asli
5 Sl Gl o &5 Gluss 4w Jlue)y &Y
Oy i 0,55 sdalie (g0 dxe M| LSz Juod;
sl 5l ooy 9 by ojlas 095 4 0Kl a3l
(P=+12Y) 592 18L5 Jlos 4 bgsye 5 ylake (a8
by p Gute 86 bl 5 Jeons Jldlun; bS5
st ST g el (b Sl olys (sl

Agikgoz et ) aiS o 625 |y dyleS w9 Lol o
al., 2017; Dragland et al., 2003; Farag,Alagawany
& Kuldeep Dhama, 2014; Krauze, 2021; Ozbek et

[al., 2003; Salami et al., 2016
Olo 350 G (550 0 )las (S LIS olul
Superchi et al., ) y slayjsS ) pyl clale 5 oS


http://dx.doi.org/10.61882/rap.2024.1472
https://rap.sanru.ac.ir/article-1-1472-fa.html
http://dx.doi.org/10.61882/rap.2024.1472
http://rap.sanru.ac.ir/article-1-1472-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 ]

[ DOI: 10.61882/rap.2024.1472 |

3,5 LS 99l 5 (ows all ged (gm0 )3 el bl S

A VEFIY ojlouis [pmd 3l Jlo (ools Slides sla yings
5 g Gy chle I cuw g GlasT ] L

slopasls plo g ek Gl T Jd g Biglopsl  dlaojlas b (bl5 il 435 & sy ki
P5dise ol lteddgi aSles Cinsg gy e £)5 e YO i 4 L 5 e

References

Abd El-Hack, M. E., AboEIMaati, M. F., Abusudah, W. F., Awlya, O. F., Almohmadi, N. H., Fouad, W.,
... & Mansour, A. M. (2024). Consequences of dietary cinnamon and ginger oils supplementation on
blood biochemical parameters, oxidative status, and tissue histomorphology of growing Japanese
quails. Poultry Science, 103(2), 103314.

Abdellaoui, M., Derouich, M., & El-Rhaffari, L. (2020). Essential oil and chemical composition of wild
and cultivated fennel (Foeniculum vulgare Mill.): A comparative study. South African Journal of
Botany, 135, 93-100.

Acikgdz, M. A., Kara, S. M., Arug, C., & Ay, E. (2017). Morphogenetic, ontogenetic and diurnal variability
in antimicrobial activity of bitter fennel (Foeniculum vulgare Miller var. vulgare) essential oil. Indian
Journal of Pharmaceutical Education and Research, 51(3s), $190-s194

Agarwal, A., Virk, G., Ong, C., & Du Plessis, S. S. (2014). Effect of oxidative stress on male reproduction.
The World Journal of Men's Health, 32(1), 1.

Ahmadian, H., Nemati, Z., Karimi, A., & Safari, R. (2019). Effect of different dietary selenium sources and
storage temperature on enhancing the shelf life of quail eggs. Animal Production Research, 8, 23-33.

Akhlaghi, A., Ahangari, Y. J., Navidshad, B., Pirsaraei, Z. A., Zhandi, M., Deldar, H., ... & Peebles, E. D.
(20144a). Improvements in semen quality, sperm fatty acids, and reproductive performance in aged Cobb
500 breeder roosters fed diets containing dried ginger rhizomes (Zingiber officinale). Poultry
Science, 93(5), 1236-1244.

Akhlaghi, A., Ahangari, Y. J., Zhandi, M., & Peebles, E. (2014b). Reproductive performance, semen
quality, and fatty acid profile of spermatozoa in senescent broiler breeder roosters as enhanced by the
long-term feeding of dried apple pomace. Animal Reproduction Science, 147, 64-73.

Al-Sagan, A. A., Khalil, S., Hussein, E. O., & Attia, Y. A. (2020). Effects of fennel seed powder
supplementation on growth performance, carcass characteristics, meat quality, and economic efficiency
of broilers under thermoneutral and chronic heat stress conditions. Animals 10, 206.

Alam, P., Abdel-Kader, M. S., Algarni, M. H., Zaatout, H. H., Ahamad, S. R., and Shakeel, F. (2019).
Chemical composition of fennel seed extract and determination of fenchone in commercial formulations
by GC-MS method. Journal of Food Science and Technology, 56, 2395-2403.

Ali, B. H.,, Blunden, G., Tanira, M. O., & Nemmar, A. (2008). Some phytochemical, pharmacological and
toxicological properties of ginger (Zingiber officinale Roscoe): a review of recent research. Food
Chemical Toxicology, 46, 409-420.

Asl, R. S., Shariatmadari, F., Sharafi, M., Torshizi, M. A. K., & Shahverdi, A. (2018). Improvements in
semen quality, sperm fatty acids, and reproductive performance in aged Ross breeder roosters fed a diet
supplemented with a moderate ratio of n-3: n-6 fatty acids. Poultry Science, 97, 4113-4121.

Authaida, S., Chankitisakul, V., Ratchamak, R., Koedkanmark, T., Boonkum, W., Khonmee, J., &
Tuntiyasawasdikul, S. (2024). The effect of Thai ginger (Kaempferia parviflora) extract orally
administration on sperm production, semen preservation, and fertility in Thai native chickens under heat
stress. Poultry Science, 103, 103372.

Averos, X., & Estevez, I. (2018). Meta-analysis of the effects of intensive rearing environments on the
performance and welfare of broiler chickens. Poultry Science, 97, 3767-3785.

Barakat, H., Alkabeer, 1. A., Aljutaily, T., Almujaydil, M. S., Algheshairy, R. M., Alhomaid, R. M.,
Almutairi, A. S., & Mohamed, A. (2022). Phenolics and volatile compounds of fennel (Foeniculum
vulgare) seeds and their sprouts prevent oxidative DNA damage and ameliorates ccl4-induced
hepatotoxicity and oxidative stress in rats. Antioxidants, 11, 2318.

Borghei-Rad, S. M., Zeinoaldini, S., Zhandi, M., Moravej, H., & Ansari, M. (2017). Feeding rosemary
leaves powder ameliorates rooster age-related subfertility. Theriogenology, 101, 35-43.

Botsoglou, N., Govaris, A., Giannenas, |., Botsoglou, E., & Papageorgiou, G. (2007). The incorporation of
dehydrated rosemary leaves in the rations of turkeys and their impact on the oxidative stability of the
produced raw and cooked meat. International Journal of Food Sciences and Nutrition, 58, 312-320.

Castanon, J. (2007). History of the use of antibiotic as growth promoters in European poultry feeds. Poultry
Science, 86, 2466-2471.

Cetin Babaoglu, H., Bayrak, A., Ozdemir, N., & Ozgun, N. (2017). Encapsulation of clove essential oil in
hydroxypropyl beta-cyclodextrin for characterization, controlled release, and antioxidant activity.
Journal of Food Processing and Preservation, 41, e13202.

Chaturapanich, G., Chaiyakul, S., Verawatnapakul, V., & Pholpramool, C. (2008). Effects of Kaempferia
parviflora extracts on reproductive parameters and spermatic blood flow in male rats. Reproduction,
136, 515.


http://dx.doi.org/10.61882/rap.2024.1472
https://rap.sanru.ac.ir/article-1-1472-fa.html
http://dx.doi.org/10.61882/rap.2024.1472
http://rap.sanru.ac.ir/article-1-1472-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 ]

[ DOI: 10.61882/rap.2024.1472 |

38 LS 29915 5 (ows all od (o )3 el bl Slee

A 9 0% Py lewgn sladiuld (lrordyi 3 )Sles p Joodj g 4Ll olS o)las oS 31

Damber, J., & Janson, P. (1978). The effects of LH, adrenaline and noradrenaline on testicular blood flow
and plasma testosterone concentrations in anaesthetized rats. European Journal of Endocrinology, 88,
390-396.

Dongare, V., Kulkarni, C., Kondawar, M., Magdum, C., Haldavnekar, V., & Arvindekar, A. (2012).
Inhibition of aldose reductase and anti-cataract action of trans-anethole isolated from Foeniculum
vulgare Mill. fruits. Food Chemistry, 132, 385-390.

Dosoky, W. M., Farag, S. A., Almasmoum, H. A., Khisheerah, N. S., Youssef, I. M., Ashour, E. A,, ... &
Abd El-Hack, M. E. (2023). Influences of dietary supplementation of ginger powder and frankincense
oil on productive performance, blood biochemical parameters, oxidative status and tissues
histomorphology of laying Japanese quail. Poultry Science, 102(11), 102988.

Dragland, S., Senoo, H., Wake, K., Holte, K., & Blomhoff, R. (2003). Several culinary and medicinal herbs
are important sources of dietary antioxidants. The Journal of Nutrition, 133, 1286-1290.

El-Deek, A., Attia, Y. A., & Hannfy, M. M. (2003). Effects of anise, ginger, and fennel and their mixture
on performance of broilers. Arch. Geflugelk, 67, 92-96.

Esterbauer, H., & Cheeseman, K. H. (1990). Determination of aldehydic lipid peroxidation products:
malonaldehyde and 4-hydroxynonenal. Methods in Enzymology, 186, 407-421.

Ezzat, W. (2018). Effect of adding dried ginger rhizomes to diets on semen quality and fertility rate in aged
local cocks under Egyptian hot summer condition. Egyptian Poultry Science Journal, 37, 233-249.
Farag, M. R., Alagawany, M. M., & Kuldeep Dhama, K. D. (2014). Antidotal effect of turmeric (Curcuma
longa) against endosulfan-induced cytogenotoxicity and immunotoxicity in broiler chicks. International

Journal of Pharmacology, 10(8), 429-439.

Farag, S. A., El-Keredy, A., Abd El Gawad, S. A., Swelum, A. A,, Tellez-Isaias, G., & Abouzeid, A. E.
(2024). Impacts of willow (Salix babylonica L.) leaf extract on growth, cecal microbial population, and
blood biochemical parameters of broilers. Poultry Science, 103, 103386.

Fatima, A., Chand, N., Naz, S., Saeed, M., Khan, N. U., & Khan, R. U. (2022). Coping heat stress by
crushed fennel (Foeniculum vulgare) seeds in broilers: Growth, redox balance and humoral immune
response. Livestock Science, 265, 105082.

Feng, Y., Ding, Y., Liu, J,, Tian, Y., Yang, Y., Guan, S., & Zhang, C. (2015). Effects of dietary omega-
3/omega-6 fatty acid ratios on reproduction in the young breeder rooster. BMC Veterinary Research,
11, 1-7.

Gende, L. B., Maggi, M. D., Fritz, R., Eguaras, M. J., Bailac, P. N., & Ponzi, M. I. (2009). Antimicrobial
activity of Pimpinella anisum and Foeniculum vulgare essential oils against Paenibacillus larvae.
Journal of Essential Oil Research, 21, 91-93.

Gharaghani, H., Shariatmadari, F., & Torshizi, M. (2015). Effect of fennel (Foeniculum vulgare Mill.) used
as a feed additive on the egg quality of laying hens under heat stress. Brazilian Journal of Poultry
Science, 17, 199-207.

Hayes, J. R., English, L. L., Carr, L. E., Wagner, D. D., & Joseph, S. W. (2004). Multiple-antibiotic
resistance of Enterococcus spp. isolated from commercial poultry production environments. Applied
and Environmental Microbiology, 70, 6005-6011.

Herve, T., Raphaél, K. J., Ferdinand, N., Laurine Vitrice, F. T., Gaye, A., Outman, M. M., & Willy Marvel,
N. M. (2018). Growth performance, serum biochemical profile, oxidative status, and fertility traits in
male Japanese quail fed on ginger (Zingiber officinale, roscoe) essential oil. Veterinary Medicine
International, 2018(1), 7682060.

Ho, C.-T., Wang, M., Wei, G.-J., Huang, T.-C., & Huang, M.-T. (2000). Chemistry and antioxidative
factors in rosemary and sage. Biofactors, 13, 161-166.

Horigome, S., Yoshida, I., Tsuda, A., Harada, T., Yamaguchi, A., Yamazaki, K., ... & Komai, M. (2014).
Identification and evaluation of anti-inflammatory compounds from Kaempferia parviflora. Bioscience,
Biotechnology, and Biochemistry, 78(5), 851-860.

Jansakul, C., Tachanaparuksa, K., Mulvany, M. J., & Sukpondma, Y. (2012). Relaxant mechanisms of 3,
5,7, 3, 4-pentamethoxyflavone on isolated human cavernosum. European Journal of Pharmacology,
691, 235-244.

Kazemizadeh, A., Mirzadeh, K., Aghaei, A., & Ansari Pirsaraei, Z. (2022). The Effect of Flaxseed oil and
Ginger Powder on Fat Metabolism, Lipid Profiles and Liver Enzymes of Broilers. Research on Animal
Production,. 13(37), 129-138. [In Persian]

Krauze, M. (2021). Phytobiotics, a natural growth promoter for poultry. Advanced Studies in the 21st
Century Animal Nutrition, 8.

Li, S., Tan, H. Y., Wang, N., Cheung, F., Hong, M., & Feng, Y. (2018). The potential and action mechanism
of polyphenols in the treatment of liver diseases. Oxidative Medicine and Cellular Longevity 2018.
Loetscher, Y., Kreuzer, M., & Messikommer, R. E. (2013). Oxidative stability of the meat of broilers
supplemented with rosemary leaves, rosehip fruits, chokeberry pomace, and entire nettle, and effects on

performance and meat quality. Poultry Science, 92, 2938-2948.

Malo, C., Gil, L., Cano, R., Gonzéalez, N., & Lufio, V. (2012). Fennel (Foeniculum vulgare) provides

antioxidant protection for boar semen cryopreservation. Andrologia, 44, 710-715.


http://dx.doi.org/10.61882/rap.2024.1472
https://rap.sanru.ac.ir/article-1-1472-fa.html
http://dx.doi.org/10.61882/rap.2024.1472
http://rap.sanru.ac.ir/article-1-1472-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 ]

[ DOI: 10.61882/rap.2024.1472 |

35 (GUS 99l 5 (o Al gead e(go0)5 el byl e

q- VEFIY ojlouis [pmd 3l Jlo (ools Slides (sla yings

Mohamed, L. A., Dosoky, W. M., Kamal, M., Alshehry, G., Algarni, E. H., Aldekhail, N. M., ... & Farag,
S. A. (2024). Growth performance, carcass traits and meat physical characteristics of growing Japanese
quail fed ginger powder and frankincense oil as feed additives. Poultry Science, 103(7), 103771.

Motlagh, M. K., Sharafi, M., Zhandi, M., Mohammadi-Sangcheshmeh, A., Shakeri, M., Soleimani, M., &
Zeinoaldini, S. (2014). Antioxidant effect of rosemary (Rosmarinus officinalis L.) extract in soybean
lecithin-based semen extender following freeze—thawing process of ram sperm. Cryobiology, 69, 217-
222.

Nemati, Z., Amirdahri, S., Asgari, A., Taghizadeh, A., Siddiqui, S. A., Besharati, M., ... & Holman, B. W.
(2024). Feeding pomegranate pulp to Ghezel lambs for enhanced productivity and meat quality.
Veterinary and Animal Science, 24, 100356.

Nemati, Z., Dehgani, P., Besharati, M., & Amirdahri, S. (2022). Dietary carob fruit (Ceratonia siliqua L.)
supplementation improves spermatogenesis, semen quality and embryonic death via antioxidant effect
in aging broiler breeder roosters. Animal Reproduction Science, 239, 0378-4320.

Nemati, Z., Dehgani, P., Karimi, A., Amirdahri, S., & Kianifard, D. (2023). Effects of ginger (Zingiber
officinale) supplementation on testicular histology, semen characteristic, blood plasma parameters and
reproductive performance in aged broiler breeder roosters. Journal of Animal Physiology and Animal
Nutrition, 107, 907-919.

Nemati, Z., Janmohammadi, H., Taghizadeh, A., Moghaddam, G. H., & Maleki Nejad, H. (2014, August).
Effect of bentonite supplementation to the contaminated diets with aflatoxin B1 on broiler performance.
In 6th Iranian Congress on Animal Science, Tabriz.

Nemati, Z., H. Janmohammadi., A. Taghizadeh., H. Maleki Nejad & G. Mogaddam. (2015). Effect of
Bentonite as a natural adsorbent to ameliorate the adverse effects of aflatoxin B1 on performance and
immune systems in broiler chicks. Animal Prodouction Research, 4(3), 67-77.

NRC. (1994). Nutrient requirements of poultry. National Academy Press Washington, DC.

O'Donnell, R. J., Springfield, D. S., Motwani, H. K., Ready, J. E., Gebhardt, M. C., & Mankin, H. J. (1994).
Recurrence of giant-cell tumors of the long bones after curettage and packing with cement. The Journal
of Bone and Joint Surgery, 76, 1827-1833.

Odeh, A., & Allaf, A. W. (2017). Determination of polyphenol component fractions and integral antioxidant
capacity of Syrian aniseed and fennel seed extracts using GC-MS, HPLC analysis, and

_ photochemiluminescence assay. Chemical Papers, 71, 1731-1737.

Ozbek, H., Ugras, S., Diilger, H., Bayram, 1., Tuncer, 1., Oztiirk, G., & Oztiirk, A. (2003). Hepatoprotective
effect of Foeniculum vulgare essential oil. Fitoterapia, 74, 317-319.

Prabakar, G. et al. (2022). Seasonal variations on semen quality attributes in turkey and egg type chicken
male breeders. International Journal of Biometeorology, 66, 1547-1560.

Ruberto, G., Baratta, M. T., Deans, S. G., & Dorman, H. D. (2000). Antioxidant and antimicrobial activity
of Foeniculum vulgare and Crithmum maritimum essential oils. Planta Medica, 66, 687-693.

Salami, M., Rahimmalek, M., Ehtemam, M. H., Szumny, A., Fabian, S., & Matkowski, A. (2016). Essential
oil composition, antimicrobial activity and anatomical characteristics of Foeniculum vulgare Mill. fruits
from different regions of Iran. Journal of Essential Oil Bearing Plants, 19, 1614-1626.

Salem, G. A., Shaban, A., Diab, H. A., Elsaghayer, W. A., Mjedib, M. D., Hnesh, A. M., & Sahu, R. P.
(2018). Phoenix dactylifera protects against oxidative stress and hepatic injury induced by paracetamol
intoxication in rats. Biomedicine and Pharmacotherapy, 104, 366-374.

Saracila, M., Panaite, T. D., Vlaicu, P. A., Tabuc, C., Palade, M. L., Gavris, T., & Criste, R. D. (2018).
Dietary willow bark extract for broilers reared under heat stress. Bulletin of the University of
Agricultural Sciences & Veterinary Medicine Cluj-Napoca. Animal Science & Biotechnologies, 75.

SAS. (2009.). Procedures Guide. Version 9.1, SAS Institute Inc., Cary, NC.

Shojaiefar, S., Sabzalian, M. R., Mirlohi, A., & Mirjalili, M. H. (2022). Seed yield stability with modified
essential oil content and composition in self-compatible progenies of bitter fennel (Foeniculum vulgare
Mill.). Industrial Crops and Products, 182, 114821.

Suleiman, S. A., Ali, M. E., Zaki, Z., El-Malik, E., & Nasr, M. (1996). Lipid peroxidation and human sperm
motility: protective role of vitamin E. Journal of Andrology, 17, 530-537.

Superchi, P., Talarico, L., Beretti, V., & Bonomi, A. (2005). Effect of dietary administration of oil extract
from rosemary on reproductive efficiency in boars. Italian Journal of Animal Science, 4, 479-481.
Temkitthawon, P., Hinds, T. R., Beavo, J. A., Viyoch, J., Suwanborirux, K., Pongamornkul, W., Sawasdee,
P., and Ingkaninan, K. (2011). Kaempferia parviflora, a plant used in traditional medicine to enhance
sexual performance contains large amounts of low affinity PDES inhibitors. Journal of

Ethnopharmacology, 137, 1437-1441. )

Tirk, G., Ceribasi, A. O., Simsek, U. G., Ceribasi, S., Giiveng, M., Kaya, S. O., ... & Tonbak, F. (2016).
Dietary rosemary oil alleviates heat stress-induced structural and functional damage through lipid
peroxidation in the testes of growing Japanese quail. Animal Reproduction Science, 164, 133-143.

Vizcarra, J., Kirby, J., & Kreider, D. (2010). Testis development and gonadotropin secretion in broiler
breeder males. Poultry Science, 89, 328-334.

Wang, J., Galil, K., & Setchell, B. (1983). Changes in testicular blood flow and testosterone production
during aspermatogenesis after irradiation. Journal of Endocrinology, 98, 35-46.


http://dx.doi.org/10.61882/rap.2024.1472
https://rap.sanru.ac.ir/article-1-1472-fa.html
http://dx.doi.org/10.61882/rap.2024.1472
http://rap.sanru.ac.ir/article-1-1472-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-03 ]

[ DOI: 10.61882/rap.2024.1472 |

3,8 SLS 2945 5 (oms Al geud ¢ 0s,S yuol clusyb ol500

) 9 09 Py (rlosdon (slaaiul b ltandgr 5 Slee  Juds g ALl ol o)las oS

Yan, L., Bai, X.-l., Fang, Z.-f.,, Che, L.-g., Xu, S. Y., & Wu, D. (2013). Effect of different dietary omega-
3/omega-6 fatty acid ratios on reproduction in male rats. Lipids in Health and Disease, 12, 1-9.

Yao, Y., Liu, Y., Li, C., Huang, X., Zhang, X., Deng, P., Jiang, G., & Dai, Q. (2023). Effects of rosemary
extract supplementation in feed on growth performance, meat quality, serum biochemistry, antioxidant
capacity, and immune function of meat ducks. Poultry Science, 102, 102357.

Zadeh, Z. T., Shariatmadari, F., Sharafi, M., & Torshizi, M. A. K. (2020). Amelioration effects of n-3, n-6
sources of fatty acids and rosemary leaves powder on the semen parameters, reproductive hormones,
and fatty acid analysis of sperm in aged Ross broiler breeder roosters. Poultry Science, 99, 708-718.

Zahedi, A., Fathiazad, F., Khaki, A., & Ahmadnejad, B. (2012). Protective effect of ginger on gentamicin-
induced apoptosis in testis of rats. Advanced Pharmaceutical Bulletin, 2, 197.

Zhang, X. (2011). Application of total bile acid, ALT and AST in serum. Journal of Jilin University
Medicine Edition, 32, 4840-4841.

Zhao, X, Yang, Z., Yang, W., Wang, Y., Jiang, S., and Zhang, G. (2011). Effects of ginger root (Zingiber
officinale) on laying performance and antioxidant status of laying hens and on dietary oxidation
stability. Poultry Science, 90, 1720-1727.


http://dx.doi.org/10.61882/rap.2024.1472
https://rap.sanru.ac.ir/article-1-1472-fa.html
http://www.tcpdf.org
http://dx.doi.org/10.61882/rap.2024.1472
http://rap.sanru.ac.ir/article-1-1472-fa.html
http://www.tcpdf.org

