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	Damızlık	bıldırcın	(Coturnix	coturnix	japonica)	içme	sularına	farklı	aromatik	bitkilere	
ait	esansiyel	yağların	ilavesinin	performans	ve	bazı	kan	parametreleri	üzerine	etkisi
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Öz

Amaç:	Çalışmanın	amacı,	damızlık	bıldırcınların	içme	sularına	Min-
tofarm	(karşık	bitki	extraktı	yağı;	nane	yağı,	ardıç	yağı,	biberiye	yağı	
ve	kekik	yağı)	ilavesinin	performans,	yumurta	verimi	ve	kan	antoksi-
dan		enzim	aktiviteleri;	glutatyon	(GSH),	superoksit	dismutaz	(SOD),	
glutatyon	peroksiaz	(GPx)	ve	katalaz	(CAT),	malondialdehide,	seru-
loplazmin,	albumin,	total	protein	and	globulin	gibi	kan	antioksidan	
parametreler	üzerine	etkisinin	araştırılmasıdır.

Gereç	ve	Yöntem:	17	haftalık	yaşta	160	adet	damızlık	bıldırcın	rast-
gele	3	grup	ve	her	grup	5	alt	gruba	ayrılmıştır.	Kontrol	grubunda	60	
bıldırcın	ve	diğer	iki	grupta	50’şer	bıldırcın	bulunmaktadır.	Dişi	ve	
erkek	sayıları	eşittir.	Denemede	grupları	sırasıyla	şöyledir;	K	bazal	
rasyon	(Kontrol	grubu	içme	suyuna	ekleme	yapılmamış),	M1	(içme	
suyuna	0,1	ml/	L	mintofarm	ilave	edilmiş),	M2	(içme	suyuna	0,3	ml/	
L	mintofarm	ilave	edilmiş).	

Bulgular:	 Damızlık	 bıldırcın	 içme	 sularına	mintofarm	 ilavesi	 per-
formans,	yumurta	ağırlığı,	yumurta	verimi,	katalaz	 (CAT),	serulop-
lazmin,	 albumin,	 total	 protein	 and	 globulin	 üzerine	 etkisi	 anlamlı	
bulunmamıştır	 (P>0,05).	Bıldırcın	 içme	 sularına	mintofarm	 ilavesi	
kan	 antioksidan	 parametreleri	 noktasında	MDA,	 GSH,	 SOD	 ve	GPx	
değerlerini	önemli	düzeyde	etkilemiştir.		

Öneri:	Damızlık	bıldırcın	içme	sularında	mintofarm	kullanımı	per-
formans	parametrelerini	etkilemezken	kan	antioksidan	parametre-
lerini	anlamlı	düzeyde	etkilemiştir.	Damızlık	bıldırcın	içme	sularında	
mintofarm	kullanımının	oksidatif	strese	karşı	koruyucu	etkisi	görül-
müştür.

Anahtar	kelimeler:	Damızlık	bıldırcın,	 ekstrakt,	 antioksidan,	per-
formans

Abstract

Aim:	The	purpose	of	this	study	is	to	investigate	the	effect	of	added	to	
Mintofarm	(mixture	essential	oil	consist	of	mint	oil,	juniper	oil,	rose-
mary	oil	and	oregano	vulgare	oil)	added	in	drinking	water	at	on	per-
formance,	egg	production	and	blood	antioxidant	parameters	such	as	
glutathione	(GSH),	superoxide	dismutase	(SOD)	and	glutathione	pe-
roxidase	(GPx)	catalase	(CAT)	enzyme	activities,	malondialdehyde,	
ceruloplasmin,	albumin,	total	protein	and	globulin	in	quail	breeders.

Materials	and	Methods:	A	total	of	160	quail	breeders	17	weeks	of		
aged	were	randomly	divided	into	3	groups	and	each	group	was	divi-
ded	into	5	subgroups.	There	were	60	quails	in	the	control	group	and	
50	quails	 in	the	other	two	groups.	Male	and	female	numbers	were	
equal.	Treatments	were	as	follows:	C	(Control;	without	supplemen-
tation);	M1	(0,1ml/L	mintofarm	supplementation	in	drinking	water)	
and	M2	(0,3ml/L	mintofarm	supplementation	in	drinking	water).

Results:	It	was	determined	that	the	addition	of	mintofarm	to	drin-
king	 water	 of	 quail	 breeders	 did	 not	 have	 a	 significant	 effect	 on	
performance,	egg	weight,	daily	egg	production,	CAT,	ceruloplasmin,	
albumin,	total	protein,	and	globülin.	MDA,	GSH,	SOD	and	GPx	values	
were	significantly	affected	by	the	addition	of	mintofarm	(p<0.05).

Conclusion:	 It	has	been	determined	that	mintofarm	did	not	affect	
the	 performance	 parameters,	 it	 significantly	 affected	 the	 oxidant-
antioxidant	balance	 in	quail	bredeers.The	use	of	mintofarm	 in	qu-
ail	bredeers	drinking	water	has	a	protective	effect	against	oxidative	
stress.
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Introduction

The	European	Union	prohibited	 the	 use	 of	 antibiotics	 as	 a	
growth	factor	in	animal	diets,	on	1	January	2006,	(Directive	
70/524	/	EEC	and	Directive	1831/2003	/	EC,	2003).	After	
the	definitive	ban	on	antibiotics	and	other	growth	factors,	a	
research	for	new	food	additives	started.	During	this	research,	
herbal	extracts	draw	attention,	as	they	are	natural	and	safe	
and	 they	 have	 antimycotic,	 antibacterial,	 antiviral,	 antioxi-
dant,	and	antilipidemic	properties	(Lambert	et	al	2001).

Rosemary	 (Rosmarinus	 officinalis	 L.)	 is	 an	 aromatic	 plant	
with	 strong	 antioksidant	 activitiy	 in	 the	 Lamiaceae	 family	
(Gülbaba	and	Özkurt	2002,	Carvalho	et	al	2005).	The	leaves	
of	Rosmarinus	officinalis	L.	contain	strong	antioxidants	such	
as	carnosol,	rosmarinic	acid	and	carnosic	acid.	Carnosic	acid	
is	known	to	be	the	most	powerful	antioxidant	for	animal	fats.	
Abietatriene-derived	 diterpenes	 are	 responsible	 for	 90%	
of	the	antioxidant	effect	of	carnosic	acid	and	carnosol	rose-
mary	(Çoban	and	Patır	2010).	 	Mint	(Mentha	L.),	known	as	
its	homeland	Central	Europe	and	Asia,	is	a	member	of	the	La-
biatae	family.	As	active	compounds	of	the	peppermint	plant,	
leaves	contain	0.8-4	%	volatile	oil,	flavones,	rosmaniric	acid,	
caffeic	and	chlorogenic	acid	and	triterpenic	substances	(Öz-
türk	et	al.	2002).	Juniper	(Juniperus	spp)	is	a	plant	belonging	
to	 the	Cupressaceae	 family.	 (Mataracı	2004).	 Juniper	 in	 the	
composition	of	 fruits;	 inositis,	 flavonoids,	 glycosides,	bitter	
compounds	(juniperin),	resin	(10%),	invert	sugar	(15–30%),	
katesin	 (%	 3–5),	 organic	 acids,	 volatile	 oil	 (0.5%	 in	 fresh,	
2.5%	in	dried),	terpenic	acids,	lacoanthocyanidine	substanc-
es	 have	 been	 reported	 (Koç	 2002).	 Oregano	 is	 a	 common	
term	for	the	plant	family	Lamiaceae,	which	has	more	than	60	
species	and	known	by	their	general	aroma	and	taste	(Olivier	
1997).	Oregano	is	rich	in	carvacrol	and	at	a	lesser	extent	in	
phenolic	monoterpenoids	 (particularly	 thymol)	 (D’antuono	
et	al	2000).	 In	 recent	years,	 they	attracted	 the	attention	of	
the	consumers	due	to	their	antimicrobial,	antimycotic,	insec-
ticidal,	and	antioxidative	effects	in	the	human	body	(Kulisic	
et	al	2004,	Bakkali	et	al	2008).

Obtained	as	a	result	of	the	studies	according	to	the	informa-
tion	 of	 these	 herbal	 extracts	 appetite	 enhancer,	 digestive	
stimulant,	 anticoccidial,	 antihelmintic,	 antiviral,	 antimicro-
bial	and	antioxidant	properties	(Jamroz	and	Kamel	2002).	
In	 recent	 years,	 many	 studies	 were	 conducted	 focused	 on	
the	aromatic	plants	and	their	extracts.	However,	there	is	no	
study,	 in	which	 the	 relationship	between	 the	different	 aro-
matic	plant	essential	oil	added	to	quail	drinking	water.	How-
ever,	in	the	literature	research,	there	are	very	few	studies	in-
vestigating	the	performance,	egg	production	and	some	blood	
parameters	of	different	aromatic	plant	essential	oil	added	to	
quail	drinking	water.		In	this	study,	our	objective	is	to	investi-
gate	the	different	aromatic	plant	essential	oil	added	to	quail	
drinking	water	 on	 performance,	 egg	 production	 and	 some	
blood	parameters.
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Material	and	Methods

Animals,	experimental	design	and	feed

This	study	was	carried	out	with	the	permission	of	the	Kafkas	
University	Animal	Experiments	Local	Ethics	Committee	(De-
cision	No:	KAU-HAYDEK	/2019-25)	report.

A	 total	of	160	Japanese	quail	breeders	(control	group	each	
subgroup	6	females	6	males,	experimental	groups	each	subg-
roup	5	females	5	males)	aged	17	weeks	were	randomly	divi-
ded	into	3	groups	and	each	group	was	divided	into	5	subgro-
ups.	Diet	was	based	on	maize-soybean	meal	and	was	offered	
to	the	birds	from	during	experimental	period	(Table	1).	

Composition	(per	2.5	kg):	3.6	g	retinol,	0.12	g	cholecalciferol,	30	g	DL-α	tocopherol	

acetate,	2.5	g	menadione,	2.5	g	thiamine,	6	g	riboflavin,	4	g	pyridoxine,	20	mg	cobala-

min,	25	g	niacin,	8	g	calcium-D-panthotenate,	1	g	folic	acid,	50	g	ascorbic	acid,	50	mg	

D-biotin,	150	g	choline	chloride,	1.5	g	canthaxanthin,	0.5	g	apo	carotenoic	acid	esters,	

80	g	Mn,	60	g	Zn,	60	g	Fe,	5	g	Cu,	1	g	I,0.5	g	Co,	0.15	g	Se.

*ME	is	calculated	according	to	the	TSE	formula

Feed	and	water	are	given	as	ad	libitium.	The	diet	was	formu-
lated	to	meet	or	exceed	NRC	(1994)	nutrient	recommenda-
tions.	Nutrient	analysis	of	diet	were	performed	according	to	
AOAC	(2000).	 	Metabolizable	energy	of	diet	was	calculated	
by	using	TSE	formula	(1991).	Each	experimental	group	was	
reared	identically	(22	°	C,	60-70%	RH,	16h	light	and	ad	libi-
tum	water	and	feed)	for	a	period	of	56	days.	Treatments	were	
as	 follows:	C,	basal	diet	 (Control;	without	supplementation	
drinking	water);	M1	 (0,1ml/L	mintofarm	 supplementation	

Durna	OUsage	in	extract	in	quail	bredeers

Table	1.	Composition	of	basal	diet	used	in	experiment	(%)

Ingredients %

Corn 61,50

Soyben	meal 27,25

Corn	gluten	(	CP	%,	60) 1,00

Marble	powder 7,50

DCP 1,75

DL-	methionine 0,13

L-lysine	Hydrochloride 0,17

Vit-	min	premix 0,35

Salt 0,35

Total 100,00

The	formulated	value

Crude	protein,	% 17,51

ME	(kcal/kg) 2755,25

Ca,	% 3,20

Total	P,	% 0,60

Analysis	Values:

*ME	(kcal/kg) 2715

Crude	protein,	% 17,39
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drinking	water)	and	M2	(0,3ml/L	mintofarm	supplementa-
tion	drinking	water).	Essential	oil	used	in	research	mixture	
(Mintofarm®)	 from	 a	 private	 company	 (FARMAVET	 A.Ş.).	
Mintofarm	consist	of	mint	oil,	 juniper	oil,	rosemary	oil	and	
oregano	vulgare	oil.	Certified	analysis	used	 in	 the	 research	
and	 reported	by	 the	manufacturer	according	 to	 the	 results	
of	the	chemical	composition	of	the	product.	The	results	are	
shown	in	Table	2

Determination	of	performance	parameters

The	live	weight	of	animals	was	recorded	at	the	beginning	and	
at	the	end	of	the	study.	

Feed	 intake	was	calculated	as	 the	average	of	 the	subgroup,	
egg	production	and	egg	weight	was	recorded	biweekly.	Feed	
efficiency	was	 calculated	 by	 determining	 of	 the	 amount	 of	
feed	intake	for	one	kg	of	egg.

Biochemical	analyses

The	 end	 of	 the	 experiment,	 the	 blood	 samples	 were	 ta-
ken	from	the	V.	brachialis	of	the	animals	into	anticoagulant	

(EDTA)	 containing	 tubes,	 after	 separating	 a	 part	 of	 blood	
samples	as	whole	blood,	plasma	of	the	remaining	blood	was	
obtained.	Samples	 taken	were	centrifuged	at	3000	rpm	for	
15	minutes,	and	stored	at	-20	oC	until	the	analyses	were	car-
ried	out.

Superoxide	dismutase	 (SOD),	 glutathione	peroxidase	 (GPx)	
and	catalase	(CAT)	antioxidant	enzyme	activities	 in	plasma	
were	determined	by	ELISA	device	(Epoch,	Biotek,	USA)	using	
commercial	kits	(Cayman	Chemical	Company,	USA).	Whole	
blood	 reduced	 glutathione	 (GSH)	 analysis	was	 determined	
colorimetrically	(Epoch,	Biotek,	USA)	according	to	the	met-
hod	issued	by	Beutler	et	al.	(1963);	while	malondialdehyde	
(MDA)	in	plasma	by	Yoshoiko	et	al.	(1979),	ceruloplasmin	by	
Colombo	and	Ricterich	(1964),	and	albumin	and	total	protein	
levels	by	commercial	test	kit	(Biolabo,	France).	The	globulin	
was	determined	by	subtraction	of	the	albumin	from	the	total	
protein	according	to	Doumas	et	al.	(1970).	

Statistics analysis

The	one-way	variance	analysis	method	(ANOVA)	was	used	for	
the	statistics	calculations	of	the	groups	and	the	importance	
of	the	differences	between	the	mean	values	in	the	groups	and	
a	suitable	post	hoc	test	(Tukey)	was	used	for	the	importance	
control	of	the	differences	between	the	groups.	The	statistical	
analysis	was	done	with	the	SPSS	software	package	(Inc.,	Chi-
cago,	IL,	USA	2011).

Results

The	performance	parameters	of	the	study	are	given	in	Table	
3.	In	the	study,	statistically	significant	difference	between	the	
groups	 regarding	 the	 live	weight,	 live	weight	 gain,	 egg	we-
ight,	egg	production,	feed	consumptions	and	feed	conversion	
ratio	was	not	found	(p>0.05).	It	has	been	observed	that	the	
mintofarm	added	 to	drinking	water	 in	quail	bredeers	does	

Durna	OUsage	in	extract	in	quail	bredeers

Table	 2.	 Chemical	 composition	 essential	 oil	mix	 used	 in	
experiment	(%)

Product	Composition* %

Mint oil 2

Juniper	Oil 2

Rosemary	Oil 2

Oregano	Vulgare	oil 2

Surfactants	and	Stabilizers 15

Water		(transporter) 77

*Mintofar

Table	3.		The	effect	of	mintofarm	on	the	live	weight,	live	weight	gain,	egg	weight,	egg	production,	feed	consumptions	and	feed	

Control M1 M2 Significance

Performance	Parameters x ̄ S	x x ̄ S	x x ̄ S	x p

Initial	Live	Weight,	g	 327,48 3,81 319,45 2,14 322,05 2,89 0,293

Final	Live	Weight,	g 333,19 4,10 323,05 6,68 329,84 5,02 0,389

Live	Weight	Gain,	g 5,70 3,95 3,60 4,96 7,78 6,16 0,871

Feed	Consumption,	g 34,86 0,95 34,30 1,79 32,49 0,95 0,394

Feed	Conversion	Ratio,	
kg	feed/	kg	egg

2,67 0,07 2,53 0,07 2,53 0,06 0,353

Egg	Weight,	g 13,06 0,27 13,54 0,61 12,78 0,14 0,443

Egg	Production,	%	 69,80 1,18 73,46 7,28 75,38 4,52 0,552
						Groups;	C:	Control,	M1:	0,1ml	mintofarm	added	to	drinking	water,	M2:	0,3	ml	mintofarm	added	to	drinking	water.

Eurasian J Vet Sci, 2020, 36, 1, 16-21
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not	affect	the	performance	parameters.

Blood	parameters	of	the	study	are	given	in	Table	4.	The	dif-
ferences	between	the	CAT,	ceruloplasmin,	albumin,	total	pro-
tein	and	globulin	values	in	groups	were	not	statistically	sig-
nificant	(p>0.05).	According	to	the	results,	in	terms	of	MDA,	
GSH,	SOD	and	GPx,	 the	use	of	mintofarm	 in	quail	bredeers	
was	found	to	be	statistically	significant	(p<0.05).

Discussion

As	 a	 result	 of	 some	 studies,	 positive	 effects	 of	 plants	 and	
plant	products	on	growth	performance	of	poultry	have	been	
proved	(Bilgin	and	Kocabaglı	2010).	The	mechanism	of	ac-
tion	 of	 essential	 oils	 two	 different	 opinions	 have	 been	 put	
forward	about.	The	first	of	these	endogenous	enzymes	incre-
ased	amount	of	enzyme	as	a	result	of	nutrients	improvement	
of	exploitation	and	the	other	regulation	of	microbial	flora	in	
the	intestine	protection	of	animal	health	(Zhang	et	al	2005).	
Due	to	these	features,	essential	oils	have	a	positive	effect	on	
performance	 parameters.	 In	 the	 present	 study,	 mintofarm	
supplementation	to	drinking	water	did	not	affect	the	perfor-
mance	parameters	(p>0.05).	There	are	many	current	studi-
es	using	plant	extracts	that	support	the	results	of	our	study	
(Abolfathi	et	al	2019,	Song	et	al	2019).	On	 the	other	hand,	
there	are	also	some	studies,	which	reported	that	growth	per-
formances	were	improved	due	the	addition	of	thyme	or	com-

Eurasian J Vet Sci, 2020, 36, 1, 16-21
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mercial	essential	mixtures	(Ghasemi	et	al	2014,	Murugesan	
et	al	2015).	

Plants	 are	 source	 of.the	 natural	 antioxidant	 compounds.	
Therefore,plants	are	known	as	super	antioxidants.	Phenolic	
ingredients	are	the	most	 important	of	natural	antioxidants	
(Merken	et	al	2001).	Causes	of	oxygen	radicals	under	normal	
conditions	is	harm	to	the	organism,	effective	antioxidant	

systems	are	kept	under	control.	 In	pathological	conditions,	
the	balance	of	oxidant	and	antioxidant	changes.	Major	phe-
nolic	antioxidants	inhibit	cell	death	under	oxidative	repres-
sion	 (Parihar	 and	 Hemnani	 2003).	 Antioxidant	 effects	 of	
plant	 phenolics	 especially	 because	 of	 its	 redox	 properties.	
Therefore,	 they	 act	 as	 reducing	 agents,	 hydrogen	 donors,	
single	oxygen	inhibitors	and	metal	chelators	(Summanen	et	
al	2001).	 In	this	study,	 it	was	observed	that	the	mintofarm	
supplementation	to	drinking	water	in	quail	bredeers	did	not	
affect	 CAT,	 ceruloplasmin,	 albumin,	 total	 protein,	 and	 glo-
bulin	values,	but	 significantly	affected	MDA,	GSH,	SOD	and	
GPx	values.	Compared	to	the	control	group,	GSH	and	GPx	va-
lues	 increased	in	direct	proportion	to	the	 increasing	doses	
of	mintofarm.	Compared	 to	 the	control	group,	MDA	values	
decreased	 in	 direct	 proportion	 to	 the	 increasing	 doses	 of	
mintofarm.	In	terms	of	SOD	values,	it	is	seen	that	the	highest	

Table	4.	The	effect	of	mintofarm	on	MDA,	GSH,	CAT,	SOD,	GPx,	ceruloplasmin,	albumin,	total	protein	and	globulin

 
Groups Control M1 M2 Significance

Blood	Parameters x ̄ S	x x ̄ S	x x ̄ S	x p

MDA	(μmol/L) 3,40a 0,04 2,85b 0,04 2,37c 0,04 <0,001*

GSH	(mg/dL) 17,32c 0,83 20,64b 1,15 27,21a 0,52 <0,001*

SOD	(U/mL) 27,64b 0,61 33,27a 1,54 32,07a 0,98 <0,001*

CAT	(nmol/min/mL) 2,78 0,02 2,83 0,02 2,86 0,02 0,068

GPx	(nmol/min/mL) 22,38c 1,47 47,56b 1,63 61,12a 3,12 <0,001*

Ceruloplasmin	(mg/dL) 18,51 0,33 18,75 0,64 18,67 0,35 0,930

Albumin	(g/dL) 1,37 0,04 1,35 0,03 1,33 0,02 0,795

Total	protein	(g/dL) 3,24 0,03 3,22 0,01 3,21 0,02 0,707

Globulin	(g/dL) 1,86 0,03 1,87 0,02 1,87 0,01 0,972
Groups;	C:	Control,	M1:	0,1ml	mintofarm	added	to	drinking	water,	M2:	0,3	ml	mintofarm	added	to	drinking	water.	Statistically	not	significant	
(p	>0.05).	a,b,c;	The	differences	between	the	mean	values	with	a	different	letter	in	the	same	row	were	statistically	significant	(p<0.05)	*p<0.001	
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value	is	in	the	M1	group	and	the	lowest	value	is	in	the	control	
group	(p>0.05).	Research	results	are	consistent	with	current	
studies	using	mixture	essential	oil	and	other	plant	extracts.	
However,	no	studies	have	been	found	in	which	mixed	plant	
extract	 is	 added	 to	 quail	 drinking	 water	 and	 antioxidant	
parameters	have	been	 investigated.	Oh	et	al.	 (2018)	repor-
ted	 that	 antioxidant	 enzymes	 increased	 in	 poultry	 using	
magnolia	bark	extract.	In	a	different	study,	the	use	of	Yucca	
schidigera	extract	 in	 Japanese	quails	decreased	MDA	 levels	
while	increasing	catalase	activity	and	superoxide	dismutase	
activity	(Alagawany	et	al	2018).	In	the	study	using	aloe	vera,	
the	activity	of	antioxidant	enzymes	such	as	GSH-Px	(Glutat-
hione)	 peroxidase),	 CAT	 (Catalase)	 and	 SOD	 (Superoxide)	
dysmutase)	has	been	reported	significantly	inhibit	lipid	pe-
roxidation	(Rajasekaran	et	al	2005).		In	a	study,	Urtica	dioica	
has	a	potential	antioxidant	effect	on	ischemic	muscle	tissues	
in	rats.	In	addition,	it	has	been	reported	that	it	may	prevent	
lipid	peroxidation	reported	by	lowering	MDA	levels	(Çetinus	
et	al.	(2005).

The	conflicting	results	of	these	studies	might	depend	on	the	
factors	related	to	the	herbal	factors	like	the	type	and	dose	of	
the	added	plant	extracts,	the	ratio	of	the	volatile	fatty	acids	
and	active	ingredients,	interactions	and	on	the	composition	
of	the	ration,	coop	conditions,	and	environmental	factors.

Conclusion

In	conclusion,	it	was	determined	in	the	study	that	the	addi-
tion	of	mintofarm	to	 the	quail	drinking	water	did	not	have	
a	significant	difference	on	performance	and	CAT,	ceruloplas-
min,	albumin,	total	protein,	and	globulin	values	of	blood	anti-
oxidant	parameters.	MDA,	GSH	SOD	and	GPx	values	were	sig-
nificantly	affected	by	the	addition	of	mintofarm	in	Japanese	
quail	bredeers	at	the	point	of	examining	the	effect	on	blood	
oxidant-antioxidant	balance.	Therefore,	it	is	determined	that	
blood	 oxidant-antioxidant	 balance	 parameter	 results;	 have	
the	 potential	 to	 protect	 the	 cells	 against	 oxidative	 damage	
caused	by	free	radicals,	are	able	to	decrease	the	peroxidation	
by	strengthening	the	antioxidant	structure	in	blood,	and	can	
be	effective	in	protecting	the	oxidative	stress	which	decrea-
ses	the	efficiency	and	resistance	of	the	animals.

Acknowledgement

In	the	analysis	of	the	biochemistry	of	this	study,	I	would	like	
to	thank	Assoc.	Dr.	Oğuz	Merhan.

Conflict	of	Interest

The	authors	did	not	report	any	conflict	of	interest	or	finan-
cial	support.

Funding

During	this	study,	any	pharmaceutical	company	which	has	a
direct	connection	with	the	research	subject,	a	company	that
provides	and	/	or	manufactures	medical	instruments,	equip-
ment	and	materials	or	any	commercial	company	may	have	a
negative	impact	on	the	decision	to	be	made	during	the	evalu-
ation	process	of	the	study.	or	no	moral	support.

References

Abolfathi	ME,	Tabeidian	SY,	Shahraki	ADF,	Tabatabaei	SN	et	
al.,	 2019.	 Comparative	 effects	 of	 n-hexane	 and	methanol	
extracts	 of	 elecampane	 (Inula	 helenium	 L.)	 rhizome	 on	
growth	 performance,	 carcass	 traits,	 feed	 digestibility,	 in-
testinal	antioxidant	status	and	 ileal	microbiota	 in	broiler	
chickens.	Arch	AnimNutr,	73(2),88-110.

Alagawany	M,	 Abd	 El-Hack	ME,	 Farag	MR,	 Elnesr	 SS	 et	 al.,	
2018.	 Dietary	 supplementation	 of	 Yucca	 schidigera	 ext-
ract	enhances	productive	and	reproductive	performances,	
blood	profile,	immune	function,	and	antioxidant	status	in	
laying	Japanese	quails	exposed	to	lead	in	the	diet.	Poult	Sci,	
97(9),	3126-3137.	doi:	10.3382/ps/pey186.

AOAC,	2000.	Official	Methods	of	Analysis.	17th	ed.	AOAC	Int.	
Gaithersburg,	MD,	USA.

Bakkali	F,	Averbeck	S,	Averbeck	D,	Idaomar	M,	2008.	Biolo-
gical	effects	of	essential	oils–a	review.	Food	ChemToxicol,		
46,	446–475.

Beutler	 E,	 Duron	O,	 Kelly	 BM,	 1963.	 Improved	method	 for	
the	determination	of	blood	glutathione.	J	Lab	Clin	Med,	61,	
882-888.

Bilgin	AS,	Kocabagli	N,	2010.	Etlik	piliç	beslemede	esansiyel	
yağların	kullanımı.	J	Fac	Vet	Med	İstanbul	Univ,	36	(1),	75-
82.

Carvalho	RN,	Moura	LS,	Rosa	PTV,	Meireles	MAA,	2005.	Su-
percritical	fluid	extraction	from	rosemary	(Rosmarinus	of-
ficinalis):	Kinetic	data,	extract’s	global	yield,	composition	
and	antioxidant	activity.	J	Supercrit	Fluids,	35,	197-204.

Colombo	JP,	Richterich	R,	1964.	Zur	bestimmung	des	caeru-
loplasmin	im	plasma	[on	the	determination	of	ceruloplas-
min	in	plasma].	Schweiz	Med	Wochenschr,	23,	715-720.	

Çetinus	E,	Kılınç	M,	İnanç	M,	Kurutaş	EB	et	al.,	2005.	The	role	
of	Urtica	dioica		(Urticaceae)	in	the	prevention	of	oxidative	
stress	caused	by	 tourniquet	application	 in	 rats.	Tohoku	 J	
Exp	Med,	205,	215-221.

Çoban	OE,	Patır	B,	2010.	Antioksidan	etkili	bazı	bitki	ve	baha-
ratların	gıdalarda	kullanımı.	Gıda	Teknolojileri	Elektronik	
Dergisi,	5(2),	7-19.

D’antuono	LF,	Galleti	GC,	Bocchini	P,	2000.	Variability	of	es-
sential	oil	content	and	composition	of	origanum	vulgare	I.	
populations	from	a	north	mediterranean	area	(Liguria	Re-
gion,	Northern	Italy).	Annals	of	Botany,	86,	471–	478.

Doumas	BT,	Watson	WA,	Biggs	HG,	1970.	Albumin	standards	
and	the	measurement	01	serum	albumin	with	bromcresol	
green.	Clin	Chim	Acta,	31,	87-96.

Eurasian J Vet Sci, 2020, 36, 1, 16-21

Durna	OUsage	in	extract	in	quail	bredeers



21

Ghasemi	HA,	Kasani	N,	Taherpour	K,	2014.	Effects	of	black	
cumin	seed	(Nigella	sativa	L.),	a	probiotic,	a	prebiotic	and	
a	 synbiotic	 on	 growth	 performance,	 immune	 response	
and	blood	characteristics	of	male	broilers.	Livest	Sci,	164,	
128–134.

Gülbaba	AG,	Özkurt	N,	2002.	Adana	ve	Mersin	yöresi	doğal	bi-
beriye	(Rosmarinus	officinalis	L.)	populasyonlarının	alan,	
yaprak	ve	yağ	verimlerinin	belirlenmesi,	 14.	Bitkisel	 İlaç	
Hammaddeleri	Toplantısı	Bildiriler.

Jamroz,	D,	Kamel,	C,	2002.	Plant	extacts	enhance	broiler	per-
formance.	In	non	ruminant	nutrition:	Antimicrobial	agents	
and	plant	extracts	on	immunity,	health	and	performance.	J	
Anim	Sci,	80,	41.

Koç	H,	2002.	Lokman	Hekimden	Günümüze	Bitkilerle	Sağlıklı	
Yaşama.	T.C.	Kültür	Bakanlığı	Yayınları	No:	2883,	Yayımlar	
Dairesi	 Başkanlığı	 Kültür	 Eserleri	 Dizisi	 No:	 373,	 ISBN:	
975-	17-2925-4.	Başbakanlık	Basımevi,	Ankara,	431.

Kulisic	T,	Radoni	A,	Katalinic	V,	Milos	M,	2004.	Use	of	diffe-
rent	methods	for	testing	antioxidative	activity	of	oregano	
essential	oil.	Food	Chem,	85,	633–640.

Lambert	RJ,	Skandamis	PN,	Coote	PJ,	Nychas	GJ	2001.	A	study	
of	 the	minimum	 inhibitory	 concentration	and	modeofac-
tionof	oregano	essential	oil,	 thymol	and	carvacrol.	 J	Appl	
Microbiol,	91	(3),	453-462.

Mataraci	 T,	 2004.	 Ağaçlar,	 doğa	 severler	 için	 rehber	 kitap.	
Tema	Vakfı	Yayın	No:	39,	ISBN:	975-7169-46-3.	,	Tema	Vak-
fı	Yayınları,	İstanbul.

Merken	HM,	Merken	CD,	Beecher	GR,	2001.	Kinetics	method	
for	the	quantitation	of	anthocyanins,	flavonal	and	flavones	
in	food.	J	Agric	Food	Chem,		49:	2727-2732.

Murugesan	GR,	Syed	B,	Haldar	S,	Pender	C,	2015.	Phytogenic	
feed	additives	as	an	alternative	 to	antibiotic	growth	pro-
moters	in	broiler	chickens.	Frontiers	Veterinary	Science,	2:	
21.		doi:	10.3389/fvets.2015.00021.

NRC,	1994.	Nutrient	Requirements	of	Poultry.	9th	 rev.	 edn.	
National	Academy	Press,	Washington,	DC,	34-45.

Official	 Journal	 of	 The	 European	 Union,	 2003.	 	 Regulation	
(EC)	 No	 1831/2003	 of	 the	 European	 Parliament	 and	 of	
the	 Council	 of	 22	 September	 2003	 on	 Additives	 for	 Use	
in	Animal	Nutrition.	Pages	L268/29-L268/43	in	OJEW	of	
10/18/2003.

Oh	S,	Gadde	UD,	Bravo	D,	Lillehoj	EP,	et	al.,	(2018).	Growth-
promoting	 and	 antioxidant	 effects	 of	magnolia	 bark	 ext-
ract	in	chickens	uninfected	or	co-ınfected	with	Clostridium	
perfringens	and	Eimeria	maxima	as	an	experimental	mo-
del	of	necrotic	enteritis.	Curr	Dev	in	Nutr;	2(4),	1-10.

Olivier	GW,	1997.	The	world	market	of	oregano.	In:	Padulosi	
S,	(ed.)	Oregano,	14.	Proceedings	of	the	IPGRI	Internatio-
nal	Workshop.	Rome,	Italy;		pp.	142–146.

Öztürk	B,	 Konyalıoğlu	 S,	 Baykan	 LS,	 2002.Türkiye’de	 doğal	
yayılış	gösteren	bazı	Thymus	L.	taksonlarının	uçucu	yağla-
rının	karşılaştırmalı	antioksidan	etkileri.	14.	İlaç	Hammad-
deleri	Toplantısı	Bildiriler.

Parihar	MS,	Hemnani	T,	2003.	Phenolic	antioxidants	attenu-
ate	hippocampal	neuronal	cell	damage	against	kainic	acid	
ınduced	excitotoxicity.	J	Biosci,	28,	121-128.

Rajasekaran	S,	Sivagnanam	K,	Subramanian	S,	2005.	Antioxi-

dant	effect	of	Aloe	vera	gel	extract	in	streptozotocin-indu-
ced	diabetes	in	rats.	Pharmacol	Rep,	57(1),	90-96.

Song	D,	Wang	YW,	Lu	ZX,	Wang	WW	et	al.,	2019.	Effects	of	die-
tary	supplementation	of	microencapsulated	Enterococcus	
fecalis	and	the	extract	of	Camellia	oleifera	seed	on	laying	
performance,	egg	quality,	serum	biochemical	parameters,	
and	 cecal	 microflora	 diversity	 in	 laying	 hens.	 Poult	 Sci,	
98(7),	2880-2887.	doi:	10.3382/ps/pez033.

SPSS,	2011	Statistical	Packages	for	the	Social	Sciences,	20th	
edn.,	IBM	Inc,	Chicago,	USA.

Summanen	 J,	 Vuorela	 P,	 Marjamaki	 K,	 Pasternack	M	 et	 al.,	
2001.	Effect	of	simple	aromatic	compounds	and	flavonoids	
on	Ca+2	fluxes	in	rat	pituitary	GH4C1	Cells.	Eur	J	Pharma-
col,	414,	125-133.

TSE,	1991.	Hayvan	yemleri,	metabolik	enerji	tayini	(Kimyasal	
metot).	TSE	No:	9610,	Türk	Standartları	Enstitüsü,	Ankara.

Yoshioka	T,	Kawada	K,	Shimada	T,	Mori	M,	1979.	Lipid	pero-
xidation	in	maternal	and	cord	blood	and	protective	mecha-
nism	against	activated-oxygen	toxicity	 in	the	blood.	Am	J	
Obstet	Gyneco,	135,	372-376.

Zhang	KY,	Yan	F,	Keen	CA,	Waldroup	PW,	2005.	Evaluation	of	
microencapsulated	essential	oils	and	organic	acids	in	diets	
for	 broiler	 chickens.	 International	 Journal	 of	 Poult	 Sci,	 4	
(9),	612-619.

Author	Contributions	

Motivation	/	Concept:	Özlem	Durna	Aydın
Design:	Özlem	Durna	Aydın
Control/Supervision:	Özlem	Durna	Aydın
Data	Collection	and	/	or	Processing:	Özlem	Durna	Aydın
Analysis	and	/	or	Interpretation:	Özlem	Durna	Aydın
Literature	Review:	Özlem	Durna	Aydın
Writing	the	Article:,	Özlem	Durna	Aydın
Critical	Review:	Özlem	Durna	Aydın

Eurasian J Vet Sci, 2020, 36, 1, 16-21

Durna	OUsage	in	extract	in	quail	bredeers




