
Introduction
Essential fatty acids are necessary for the formation of cell

membrane, the development and function of the brain and
nervous system, and for the production of hormone-like sub-
stances called eicosonoids (thromboxanes, leukotriens, pros-
taglandins) in poultry and human [23]. The main essential
fatty acids for poultry are linoleic acids. The linoleic (C18:2
n-6) and α-linolenic (C18:3 n-3) acids contain respectively
two and three double bonds, and are both eighteen carbons in
length. The linoleic acid belongs to the omega-6 (n-6) serie
of polyunsaturated fatty acid (PUFA) since the terminal
double bond is located at the 6th carbon counting from the
methyl end of the molecule. The α-linolenic acid is a mem-
ber of the omega-3 (n-3) serie of PUFA since the terminal
double bond is at the 3rd carbon from the methyl end.
Recently, the importance of the n-3 and n-6 acids in the diet
has significantly become more recognised. It is known that
they play very important roles in human health and nutrition

and are absolutely required for neonatal retinal and brain
development [16]. Moreover, they would be implicated in
cardiovascular disease prevention. In 1970, an epidemiologi-
cal study has shown that the risk for coronary heart diseases
was dramatically reduced in Greenland Eskimos, whose tra-
ditional ‘marine’ diets were enriched with high contents of
very long chain n-3 PUFA. By contrast, diets in the most
modern societies contain relatively low n-3 PUFA quantities
whereas n-6 PUFA intake was elevated, resulting largely
from a preference for plant-seed oils and food products from
intensively bred animals [24]. Oils from plants (corn, soy-
bean, sunflower) are usually included in poultry diets, and
these oils are rich in n-6 PUFA too. On the other hand, the
lipid biosynthesis is quantitatively important in birds, parti-
cularly in broilers, that easily tend to become excessively fat
[2, 13]. As carcass fat of birds constitutes a source of dietary
fat for man, it would be out of interest to reduce the propor-
tion of carcass fat in broilers. The first possibility would be
the selection of chickens that accumulates very low quantity
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RÉSUMÉ

Effet d’une supplémentation alimentaire par les graines de coriandre
sur la composition en acides gras des muscles pectoraux chez la caille
japonaise. Par O. N. ERTAS, T. GÜLER, M. ÇIFTÇI, B. DALKILIÇ et
O. YILMAZ.

En nutrition, une des plus grandes priorités est de réduire la consomma-
tion de graisses saturées et d’augmenter les apports en acides gras essentiels
(notamment de type n3) dans l’alimentation humaine. Pour cela, l’objectif
de cette étude est d’évaluer, chez la caille, les effets potentiels d’un régime
alimentaire supplémenté en graines de coriandre (ayant des propriétés sup-
posées hypolipidémiques et antioxydantes) sur la composition lipidique des
carcasses. Au total, 594 cailles japonaises âgées de 3 jours ont été réparties
en 5 groupes (n = 99) selon le traitement alimentaire reçu. Quatre groupes
ont été nourris avec des rations enrichies par 0.5 - 1 - 2 et 4% de  graines de
coriandre pendant 5 semaines et la composition en acides gras des lipides
des muscles pectoraux a été analysée par chromatographie gazeuse. Les
résultats ont été comparés avec ceux obtenus dans le groupe contrôle (nour-
ri avec l’aliment de base). L’addition dans l’aliment des graines de coriandre
a grandement affecté la composition lipidique des carcasses en diminuant la
proportion d’acides gras saturés (acides palmitique et stéarique) et en aug-
mentant celles des acides gras mono-insaturés et poly-insaturés (p<0.01 par
comparaison avec le groupe contrôle). La plus forte supplémentation en
graines de coriandre utilisée (4%) a systématiquement induit les effets les
plus intenses sur la répartition tissulaire en acides gras. Par conséquent, une
supplémentation alimentaire en graines de coriandre peut améliorer la qua-
lité lipidique des carcasses des cailles en réduisant les proportions de
graisses saturées et en augmentant celles des graisses insaturées, notamment
de type n3.

Mots-clés : Caille japonaise - Coriander sativum - acide
gras - muscle pectoral - acide poly-insaturé n3.
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SUMMARY

In human nutrition, a great challenge is to reduce saturated fatty acid
consumption and to increase essential fatty acids (particularly n3 unsatura-
ted acids) in alimentation. In this way, the aim of this study is to investiga-
te the potential effects of dietary supplementation by coriander seed (consi-
dered as a lipolytic and antioxidant compound) on carcass lipid composition
of quails. Five hundred ninety four , 3 day old Japanese quails were ran-
domly divided into five groups (n = 99) according to dietary treatment. Four
groups were fed with diet enriched by coriander seed with different dosages
(0.5 - 1 - 2 and 4 %) during 5 weeks and the fatty acid composition of the
breast muscle lipids was analysed by gas chromatography. Values were
compared to the control group (quails fed with basal diets). Dietary supple-
mentation by coriander seed greatly affected the lipid composition of car-
cass by decreasing saturated fatty acid (SFA) contents (palmitic and stearic
acids) and by increasing monounsaturated and polyunsaturated fatty acid
(MUFA and PUFA) proportions in comparison to the control group
(p<0,01). The highest dosage of coriander seed (4% added to the ration) has
systematically induced the greatest effects on fatty acid composition.
Consequently, dietary supplementation by coriander seed would improve
the quality of lipid carcass of quails by lowering SFA proportions and by
enhancing contents of PUFA, particularly of n3 PUFA.

Keywords : Japanese quail - Coriander sativum - Fatty
Acids - Breast Muscle - n3 Poly-Unsaturated Fatty Acid.
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of triacylglycerol [8]. Because recent studies have reported
that carcass fatty acid composition depended on the native
and origin of dietary fat [15], the second possibility would be
to choose dietary fat in poultry diets able to reduce triglyce-
rid deposits in carcass. 

Coriander (Coriander sativum) is an umbelliferous annual
plant of parsley family, native to the eastern Mediterranean
and Southern Europe and found in many other parts over the
world. It is valued for the dry ripe fruits, called coriander
seeds and also for the fresh green leaves called cilantro. As a
medicinal plant, coriander seed has been used as antispas-
modic, carminative, stimulant, cytotoxic, lipolytic, antioxi-
dant, antibacterial, fungicidal and stomachic compound [17].
Coriander has also exhibited hypoglycemic activity [4, 16].
Coriander has been reported to markedly reduce lipid bio-
synthesis and recently to achieve protective role against the
promoter effects of some lipids on colon experimental carci-
nogenesis [6]. Coriander contains about 1% volatile oil
(mainly linalool), 20 % oleic, petroselinic and linolenic fatty
acids, monoterpene hydrocarbons (anethole and camphor),
up to 26% flavonoid glycosides and 11-17 % proteins [3, 13,
16, 25]. 

Consequently, the aim of this study was to investigate the
putative lipolytic effects of different amounts of coriander

seed in quail diets on fatty acid composition of breast
muscles. 

Material and Methods

PROTOCOL DESIGN : 

Five hundred ninety four, 3 day-old Japanese quails were
randomly divided into five treatment groups of 99 birds (50
males and 50 females) in each group according to diets. In
the control group, the birds were fed with a basal diet (24%
Crude proteins and 2900 Kcal metabolisable energy/kg,
according to NRC [18]). Four different doses of coriander
seeds 0.5 % (0.5% coriander group), 1 % (1% coriander
group), 2 % (2% coriander group) and 4 % (4% coriander
group) were added to the basal diets. Coriander seeds were
ground in a mill (2.5 mm pore). Seeds and antibiotic were
homogeneously mixed carefully to the basal diet. The expe-
rimental diets were prepared freshly each day. Feed ingre-
dients and diets were kept in a cool room throughout the
experimental period. The ingredient and chemical composi-
tion of the diets is shown in Table I. The diets were formula-
ted to be isocaloric and isonitrogenous. Chemical composi-
tion of feed ingredients (dry matter, crude protein, ash and
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ME : Metabolisable energy.
* : Per 2.5 kg including ; 2.000.000 IU vit A, 2.000.000 IU vit D3, 35.000 mg vit E, 4.000 mg vit

K3, 3.000 mg vit B1, 7.000 mg vit B2, 5.000 mg vit B6, 15 mg B12, 20.000 mg Niacin, 1.000 mg
Folates, 45 mg Biotin,10.000 mg Cal-D-Pentotenat, 125.000 mg Cholin Chlorid and 50.000 mg
vit C.

** : Per kg including ; 60.000 mg Fe, 60.000 mg Zn, 5.000 mg Cu, 1.000 mg I, 200 mg Co, 150 mg
Se, 80.000 mg Mn.

TABLE I. — The Formulation of diets, %.
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ether extract) as dried samples were analysed using AOAC
[1] procedures, and crude fiber was determined by the
methods of CRAMPTON and MAYNARD [7].

Three or four quails were kept per pen (19x20x22 cm3)
during 42 days. Photoperiods of 24 hours/day during 4
weeks and 14 hours/day during 4-6weeks were maintained.
The chickens were tired to ensure an environmental tempe-
rature at 35°C for the first week. Thereafter, the temperature
was reduced by 3 degrees each week to a minimum of 20°C.
The experiment was repeated six times. The quails have had
free access to water and feed. The body weights of the birds
were measured individually. On the 42nd day, 10 males and
10 female birds of similar body weights were selected from
each treatment group, weighed and slaughtered by CO2
asphyxiation to determine carcass yields, and breast and leg
muscles were obtained and stored in deep freezer at -20°C.

CHEMICAL ANALYSIS : 

The total lipid was extracted with Hexan-isopropanol (3:2,
v/v) by the method of  HARA and RADIN [10]. Breast
muscle tissues were homogenized with the mixture of chlo-
roform - methanol (2:1, v/v) in MICRA D 8 homogenizator.
Non-lipid contaminants were removed by washing with
0.88 % KCl solution. The extracts were evaporated in a
rotary evaporator flask and dissolved in n-hexane and stored
at -25°C until the further analysis.

Fatty acids in lipid extracts were converted to methyl
esters by using 2 % sulphuric acid (v/v) in methanol [12].
Fatty acid methyl esters (FAME) were extracted with n -
hexane. Gas chromatography analysis was employed GC-
17A instrument with FID and AOC-20i Autoinjector and
Autosampler from Shimadzu (Kyota, Japan). FAMEs were
separated by fused silica capiller column,  25 m length and
0.25 mm diameter, Permabond (Machhery - Nagel,
Germay). Column temperature was programmed between
120 - 200°C, 4°C / min and 200 - 220°C, 3°C / min and the

final temperature was held 8 min. Injector and FID tempera-
tures were 240 and 280°C, respectively. Nitrogen was used
as carrier gas under head pressure of 50 kPa (corresponding
to 1.2 ml / min, 43 cm /s column flow rate). Identification of
the individual methyl esters was performed by frequent com-
parison with authentic external standard mixtures analyzed
under the same conditions. CLASS GC 10 software version
2.01 assited at workup of the data. Heptadecanoic acid (mar-
garic acid) was used as internal standard.

STATISTICAL ANALYSIS : 

Data were subjected to analysis of variance, and when
significant differences were obtained, means were further
subjected to Duncan’s multiple range test, (SPSS for
Windows : 10.1, SPSS inc., [22]). The results were conside-
red as significant when p values were less than 0.05 and
0.01.

Results 
The fatty acid composition of diets is shown in Table II.

The main fatty acids contained into diets were the palmitic
acid (around 17%), the oleic acid (C18:1 n9, around 14%)
and the linolenic acid (C18:2 n6 around 47-48%). The pro-
portions of saturated fatty acids (SFA), monounsaturated
fatty acids (MUFA) and polyunsaturated fatty acids (PUFA)
were similar whatever diets. Also, the total n6 PUFA was
slightly reduced in coriander-diets (from 50.22 to 50.53% vs.
50.73% in the control and the antibiotic diets) and the total
n3 PUFA was weakly increased.

The fatty acid composition of lipids from quail breast
muscle was reported in Table III. In coriander treated groups,
the percentages of total SFA significantly decreased compa-
red to the control group (p < 0.01). Significant reductions of
palmitic and stearic acid contents were also observed in birds
receiving coriander seed (p < 0.01). Diets enriched with the

SFA : Saturated fatty acids, MFA : Monounsaturated fatty acids, PUFA : Polyunsaturated fatty acids.

TABLE II. — Fatty Acid composition of experimental diets, %.
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highest dosages of seed (2 and 4%) induced maximal effects
on total SFA, palmitic and stearic acid contents (p < 0.01).
MUFA contents were significantly affected by coriander
seed supplementation compared to the control group (p <
0.01). Total MUFA, C16:1 n9, C18:1 n9, and C18:1 n7 per-
centages increased in coriander groups proportionally to the
dietary dosages : the highest elevations were observed in the
4% coriander group (p < 0.01). On the contrary, the lowest
supplementation by coriander seed induced a significant
reduction of the total MUFA content (p < 0.01) due to
decrease of oleic acid quantity (p < 0.01). Significant
changes in PUFA contents were also evidenced in the corian-
der groups. Marked increases of total PUFA contents were
observed in all coriander treated groups (p < 0.01). These
modifications resulted from simultaneous elevations of n6
and n3 PUFA amounts in breast muscles (p < 0.01). Among
n6 fatty acids, significant elevations of the arachidonic acid
percentage were noticed, whereas linoleic acid content did
not change. For n3 fatty acids, C20:5 n3 and C22:6 n3
amounts markedly increased. Again, maximal effects on
PUFA percentages were obtained with the highest dosage of
coriander seed into diets (4%) (p < 0.01).

Discussion
This study shows that dietary supplementation by corian-

der seed induced significant changes in composition of
breast muscle lipids in quails characterised by reduction of
SFA and increases of MUFA and n3 / n6 PUFA. These
effects were probably due to hypolipidemic and antioxidant
properties of coriander seed [4, 14].

CHITHRA and LEHMAN [4] have previously reported
that Coriander sativum decrease lipid uptake and enhanced
lipid breakdown, resulting in lipolytic effects. This action on
lipid metabolism could explain the reduction of SFA
contents in muscles. 

On the other hand, enhancement of unsaturated fatty acids
in muscle lipids would result from diminution of fatty acid
oxidation in tissue. Indeed, a previous study has shown that
the formation of lipid peroxides declined whereas activities
of antioxidant enzymes (catalase, glutathione peroxidase)
increased in rats treated by Coriander sativum [5]. The
antioxidative property of coriander seed is related to the
large amounts of tocopherols, carotenoids and phospholipids
[20], which act through different mechanisms. Carotenoids
act as primary antioxidants by trapping free radicals and as
secondary antioxidants by quenching singulet oxygen [21].
Tocopherols and sterols interact with oil surfaces and release
hydrogens, inhibiting the propagation step of radical reac-
tions [21]. Synergetic effects were evidenced with combina-
tions of carotenoids and tocopherols [9, 21]. Although the
exact mechanism of antioxidative action of phospholipids is
not still fully established, these substances would synergisti-
cally act with tocopherols, would form barrier for O2 bet-
ween air/oil interfaces, would favour formation of Mallard-
like compounds with oxidation products or would chelate
pro-oxidant metals with phosphate groups [9, 11]. Because
n-3 PUFAs are fairly unstable to light and oxygen and go
rancid quickly, whereas n6 PUFAs are relatively more stable,
the anti-oxidative effects of coriander seed on PUFA are par-
ticularly interesting.

In conclusion, because of hypolipidemic and antioxidative
properties of coriander, addition of 2 to 4% of coriander seed
into quail diets significantly reduced SFA and increased
MUFA and PUFA in muscle lipids. In this way, dietary
coriander supplementation would improve the nutritional
quality of quail carcasses destined to human alimentation.
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