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Abstract

To assess the effect of ginger rhizomes essential oil on some reproductive pa-
rameters of laying birds, 80 female Japanese quails (Coturnix coturnix japo-
nica) aged 3 weeks and weighing between 120 - 130 g were randomly assigned
into 4 dietary treatment groups in a completely randomized design. From 3
till 13 weeks, birds in group 1 (control) received distilled water orally (100 pl/kg
body weight), while the other three test groups during the same period, received
respectively by gavage 50, 100 and 150 pl of ginger roots essential oil per kg body
weight. At 11 weeks old, eight birds per group in each treatment were randomly
selected and slaughtered, blood samples collected for analysis. On the other hand,
the remaining females were maintained 3 with one untreated male in identical
boxes per treatment, for fertility assessment, eggs characteristics and hatchabili-
ty traits. Throughout the experiment, biochemical parameters, eggs characte-
ristics, fertility and hatchability traits were analyzed. No significant change (p >
0.05) was observed during the experimental period for body and relative ovary
weights. Contrary, the relative uterus weight significantly increased (p < 0.05)
in dose-dependent manner. The level of serum total proteins, LH, FSH and
estradiol significantly increased (p < 0.05) in a dose-dependent manner. Also, fer-
tility, hatchability of fertile eggs, total hatchability and chick’s weight signifi-
cantly increased (p < 0.05) in birds received 100 and 150 ul/kg b.w compared to
those of control group. On the other hand, embryonic mortality decreased sig-
nificantly (p < 0.05) whatever the ginger rhizomes essential oil dose. It was con-
cluded that ginger rhizomes essential oil enhances bird reproductive perfor-
mances, proteins and reproductive hormone levels and hatchability traits in treated
female quails.
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1. Introduction

Essential oils are odorous organic substances found naturally in various parts of
aromatic plants [1]. They are volatile and highly concentrated in active mole-
cules having diverse properties including antiparasitic, antifungal, antibacterial,
anti-inflammatory and antioxidant activities [1] [2]. In animal production, these
properties are utilized to limit the loss of energy in favor of growth and repro-
duction.

Ginger, the rhizome of Zingiber officinale, is one of the spices widely used world-
wide for various foods and as an herbal medicine [3]. Studies on ginger extracts
and essential oil show that, they contain flavonoids, phenolic compounds (gin-
gerdiol, gingerol, gingerdione and shogaols) [4] [5] [6], Fe, Mg, Ca and vitamin C
[7], having antibacterial, immunomodulatory, anti-inflammatory and androgenic
effects. Ginger is a strong anti-oxidant substance and may either mitigate or pre-
vent generation of free radicals [8] [9] [10]. Positive effects of ginger on blood cir-
culation and cholesterol, gastric secretion and enterokinesia were reported by Ali
et al [10]. In addition, ginger has been found to enhance bird growth performance,
blood biochemistry, egg production and quality [11].

All of these have favorable effects on animal productivity, which may have par-
tially contributed to increase reproductive performances of laying quail in this
study. Abdollah et al [12] indicated that supplementation of laying hen diet with
ginger root at the rate of 0.5% or 0.75% increased egg production. In addition,
Malekizadeh et al [13] reported that ginger root powder at the level of 1% in
laying hens diet reduced total cholesterol level and increased egg production
compared to the control diet. These studies showed some positive effects of gin-
ger root powder on reproductive performances but, the effects of ginger rhizomes
essential oil which is highly concentrated in active molecules [14], show limited
studies on animal reproduction, especially in birds. The objective of this study is
to investigate the possible effects of ginger rhizomes essential oil on some repro-

ductive parameters in laying Japanese quails.

2. Materials and Methods
2.1. Study Area

The study was carried out at Teaching and Research Farm of the University of
Dschang (LN 05°26', LE 10°3"). Dschang is located about 1420 m above sea level.
Climate is Sudano guinean temperated by altitude and about 2000 mm of rainfall
spread over a single season from mid-March to mid-November. The average tem-

perature is 20°C and relative humidity generally exceeds 60%.
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2.2. Plant Material and Essential Oil Extraction

Fresh Ginger roots were harvested from the agricultural zone of Santchou (LN
5°16'55", LE 9°58'27") in the Menoua division, West Region of Cameroon, washed
and then ground in a mortar in order to liberate the tissues. Oil extraction was
done by hydrodistillation in PYTORICA Laboratory, Banapriso, Douala Came-
roon following the protocol described by Wang and Weller [15].

2.3. Animal Material

Ninety-six female Japanese quails (3 weeks old, weight: 120 - 130 g) coming from
the Teaching and Research Farm of the University of Dschang were used for the
experiment. Each bird was identified by a ring bearing his number in one of its

paws.

2.4. Experimental Design

At the beginning of the experiment, birds were weighed and then assigned ran-
domly into 4 dietary treatment groups in completely randomized design. From 3
till 13 weeks, quails in group 1 (control) received orally distilled water (100 pl/kg
body weight), while birds of the other three test groups during the same period,
received respectively by gavage 50, 100 and 150 pl per kg body weight of Ginger
roots essential oil. At 12 weeks old, eight female quails per treatment were ran-
domly selected and fasted for 24 hours, weighed and slaughtered as indicated by
Jourdain [16], blood samples were collected to analysis. On the other hand, the
remaining females per treatment were maintained 3 with one untreated male in
identical boxes under the same environmental conditions, for fertility assessment,
egg characteristics and hatchability traits. Feed (Table 1) and fresh water were

given ad libitum in adapted equipment.

3. Data Collection
3.1. Blood and Egg Sampling Preparation

At the slaughter moment, Blood samples were collected from the jugular vein in
non-heparinized tubes and then centrifuged at 3000 rpm for 15 min. The resul-
tant serum (supernatant) was stored in 1.5 ml Eppendorf tubes at —20°C for bi-
ochemical analysis. In addition, 12 eggs (3/unit) were randomly picked out from
each treatment on the same day of blood sampling. The yolk of each egg was
manually isolated and homogenized with ice-cold isotonic physiological saline
(0.154 mol/L; pH = 7.4) in the ratio of 1:9 for 5 min. The homogenate was then
centrifuged at 3000 rpm for 30 min. The resultant supernatants were subsequently

stored at —20°C for cholesterol analysis.

3.2. Organ Weight

After killing birds, organs including ovary and uterus were carefully removed, rid
of adipose tissue, blotted dry and weighed separately. The relative organ weight

was calculated using the above formula:
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Table 1. Centesimal composition and bromatological characteristics of the experimental
feed.

Constituents Amount (kg/100kg)
Corn 60
Bran wheat 4.5
Soybean meal 22
Fishmeal 4.5
Opster shell 2
Bone meal 2
Premix 5%* 5
Total 100

Bromatological characteristics

Crude protein (%) 20.15
Metabolizable energy (Kcal/Kg) 2906.80

Calcium (%) 2.03

Phosphorus (%) 1.27

Lysine (%) 0.44

Methionine (%) 0.14

Sodium (%) 0.22

*Premix 5%: mixture of vitamins A, B complex, D, K and E principally and incorporated at 5% in diet.

Organ weight (mg)

: _ %100
Live body weight (g)

Relative organ weight (%) =

3.3. Biochemical Analysis

Serum biochemical parameters including total protein contents and cholesterol
were determined using Biuret methods [17] and colorimetric methods described
in commercial kit (CHRONOLAB, Ref: 101-0576) respectively. The total globu-
lins were calculated as recommended by Abdel-Fattah et a/ [18]. Serum LH, FSH
and estradiol were determined using a commercial kit (ELISA) (Diagnosis Automa-
tion, Inc., Calabasas, USA). The egg yolk cholesterol was determined using the same

method as for serum samples.

3.4. Fertility, Hatchability Traits and Chick Weight

A total of 56 eggs per group were collected during 8 days, weighted individually
and incubated. After artificial incubation for 19 days, all un-hatched eggs were cracked
and classified as infertile or presenting an embryonic mortality. The fertility rate
was then calculated by dividing the number of fertile eggs with the total number
of eggs incubated.

For chick’s weigh, chicks per group were collected at the hatching period and
individually weighted. The chick’s weigh was then calculated by dividing the to-
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tal chick’s weight with the total number of chicks.

3.5. Statistical Analysis

Data collected were subjected to one-way analysis of variance (ANOVA) at p <
0.05. When differences were significant, Duncan multiple range test was used to

separate means. All statistical analyses were performed using SPSS 20.0.

4. Results

4.1. Effects of Ginger Roots Essential Oil on Body and
Reproductive Organs Weight in Female Japanese Quails

The effects of ginger rhizomes essential oil on the body weight and the relative
reproductive organ weights are shown in Table 1. Ginger roots essential oil had no
significant effect (p < 0.05) on final body weight, body weight gain and on rela-
tive ovary weight. Furthermore, the relative uterus weight increases significantly
(p < 0.05) in female quail treated with 100 and 150 ul/kg b.w compared to birds
of control group and to those received 50 pl/kg b.w.

4.2. Effects of Ginger Roots Essential Oil on Biochemical
Parameters in Female Japanese Quails

The effects of ginger rhizomes essential oil on biochemical parameters as shown
in Table 2 reveal that, the level of serum total proteins increased significantly (p
< 0.05) in quails which received different doses of ginger rhizomes essential oil
compared to control birds. No significant difference for this parameter was rec-
orded when only birds receiving ginger rhizome essential oil were compared. The
level of globulins increased in female Japanese quails treated with ginger rhizome
essential oil compared to controls but no significant difference was recorded. On
the other hand, oral administration of 100 and 150 pl/kg b.w of ginger rhizomes
essential oil for 13 weeks in Japanese quail significantly (p < 0.05) increase LH,

FSH and estradiol concentrations compared to those of control group.

Table 2. Effects of ginger rhizomes essential oil on the final body weight, body weight gain
and the relative weight of the reproductive organs in Japanese quail.

Control Essential oil doses (ul/kg body weight)
Parameters _12 p value
(n=12) 50 (n = 8) 100 (n=8) 150 (n=8)

Final body weight (g) 231.25 + 16.52* 226.71 + 15.11* 230.75 + 36.96* 229.65 £ 21.79*°  0.98

Body weight gain (g) 258.29 + 37.54* 251.86 + 33.34* 250.86 + 39.52* 255.14 + 42.18° 1.00

Organ weights
(g/100g bw)
Ovary 0.06 £ 0.01* 0.07 £0.03* 0.07 £ 0.02* 0.07 £ 0.02* 0.69
Uterus 1.14 +0.11° 1.44 +0.19° 2.44 +0.43° 2.15+0.31* 0.00

(a, b, ¢) On the same line, values affected by the same letter were not significantly different (p > 0.05). n =
number of Coturnix coturnix japonica; p = probability; Values are presented as Means + standard devia-
tion.
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4.3. Effects of Ginger Rhizomes Essential Oil on Egg Characteristics,
Hatchability Traits and Chick Weight in Female Japanese Quails

4.3.1. Egg Characteristics

Data in Table 3 showed that, egg weight increased significantly (p < 0.05) in Japa-
nese quail received ginger rhizomes essential oil at all doses compared to control
one. In addition, the value of this parameter in group of birds treated with 100
ul/kg b.w was significantly higher (p < 0.05) compared to those of others treated
groups. On the other hand, oral administration of ginger rhizomes essential oil

had no significant effects (p <0.05) on egg shape index.

4.3.2. Hatchability Traits

As presented in Table 4, fertility, hatchability of fertile eggs and total hatchabili-
ty rates increased significantly (p < 0.05) in Japanese quails treated with 100 and
150 pl/kg b.w of ginger roots essential compared to those of control group and to
those which received 50 pl/kg b.w. Furthermore, embryonic mortality rate decreased
significantly (p < 0.05) in treated quail compared to controls. When compare
only the treated groups, birds which received 100 ul/kg b.w presented the lowest
embryonic mortality rate compared to those treated with 50 and 150 ul/kg b.w of

ginger rhizomes essential oil.

4.3.3. Chick’s Weight

Chick’s weight significantly increased in female quails which received 100 and 150
ul/kg b.w of ginger rhizomes essential oil compared to control birds (Table 4). When
compare only the treated groups, chicks” weight was comparable whatever the gin-

ger rhizomes essential oil dose.

5. Discussion

Because of its diverse properties, ginger rhizomes essential oil was administered
orally to female Japanese quail in order to ameliorate its reproductive perfor-
mances. Results of this study suggested that oral administration of ginger rhi-
zomes essential oil had no significant effect (p > 0.05) in final body weight. This

Table 3. Effects of ginger rhizomes essential oil on biochemical parameters in Japanese

quail.
Serum biochemical Control Essential oil doses (ul/kg body weight)
h o _ p value
characteristics (n=28) 50 (n = 8) 100(n=8) 150 (n=8)
Total proteins (g/dl)  3.28 + 0.19° 3.76 £ 0.35% 3.89 £0.09° 3.68 £0.48° 0.01
Total globulins (g/dl)  1.07 + 0.08* 1.29 £ 0.22° 1.18 £ 0.07¢ 1.19 £ 0.16* 0.26
LH (mIU/ml) 3.50 £ 0.55¢ 3.93+£045* 4.10+0.36®  4.58 +0.38* 0.00

FSH (mIU/ml) 18.86 £2.12° 1943 +127° 28.00+1.73* 27.14+1.21° 0.00

Oestradiol (ng/ml)  61.17 + 12.67° 74.50 + 14.61* 80.17 + 17.89° 96.33 +4.13* 0.00

(a, b, ¢) On the same line, values affected by the same letter were not significantly different (p > 0.05). n =
number of Coturnix coturnix japonica; p = probability; Values are presented as Means * standard devia-
tion.
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Table 4. Effects of ginger rhizomes essential oil on egg characteristics, hatchability traits
and chick weight in Japanese quail.

Control Essential oil doses (ul / kg body weight)
Parameters p value
(n =12) 50 (n=12) 100 (n=12) 150 (n=12)

Egg characteristics
Egg weight (g) 1234015 1273 £051° 13.31+0.22° 1276+021°  0.00
Shape index 0.74 £ 0.02* 0.77 £0.04* 0.76 £0.03*  0.78 £ 0.03* 0.31

Hatchability traits (%)

Fertility 75.00 +7.95° 82.14 +2.47® 89.29 +5.89* 85.71 + 1.58* 0.01
Hatchability of fertile eggs 65.83 + 11.43° 63.09 + 10.85> 91.67 + 8.82° 83.09 +2.345°  0.00
Total hatchability 67.86 £9.37° 64.29 +6.80° 85.71 +12.37° 76.07 +7.13* 0.03
Embryonic mortality 2292 +4.17° 1357 £240° 4.17 £3.14°  7.74 + 8.99* 0.00

Chick’s weight (g) 859 +0.79° 8.94+097® 9.65+136* 9.56+ 1.27° 0.03

(a, b, ¢) On the same line, values affected by the same letter were not significantly different (p > 0.05). n =
number of Coturnix coturnix japonica; p = probability; Values are presented as Means + standard devia-
tion.

result is in close agreement with the one of Bulbul ez a/ [19] who found that the
addition of myrtle oil at the concentration of 500 and 2000 mg/kg diet has no
effect on the final live body weight of female and male Japanese quails. Also,
Nahed et al [20] reported that addition of ginger rhizome essential oil on broiler
diet (100, 200 and 300 mg/kg of diet) had no positive effects on their live body
weight.

Egg weight increased in dose-dependent manner with ginger rhizomes essen-
tial oil. Our findings are in agreement with the results of Arpasova [21] who ob-
served similar results when Thymus vulgaris or Origanum vulgare oil was sup-
plemented at the doses of 5 and 10 ml/kg of diet at 20 weeks to laying Hy-Line
Brown. This effect can be attributed to the improvement of ovary activity and
overall stimulation of vitality and metabolism, or to the phenolic compounds of
ginger essential oil which may increase reproductive activities, leading to in-
crease muscle mass of reproductive organs and production performance of lay-
ing hens as shown by results of our study. On the other hand, ginger rhizomes
essential oil at all doses caused significant (p < 0.05) decrease of embryonic mor-
tality compared to those of control group. This result can be attributed to the in-
creasing of egg weight. According to Othman et al [22], the embryonic mortality de-
creases as the egg weight increases. This situation may be explained by the fact that
heavy weight eggs have sufficient nutrients and centrally placed yolk to support
embryonic growth and development [23] and consequently give the heavy outliv-
ing chicks than those of the light weight eggs.

Estradiol (E,) is the main reproductive hormone playing a central role in the de-
termination of egg mass and quality. It stimulates the avian liver to produce the
yolk precursors vitellogenin and very-low density lipoprotein (VLDL), the primary
sources of yolk protein and lipid, respectively [24]. The synthesis and secretion of
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egg albumen by the oviduct is also, in part, under estrogenic control [25]. The present
study showed a significant increase in estradiol with the increase of ginger rhizomes
essential oil dose. The essential oil may stimulate the synthesis of estradiol by acting
on the hypothalamic-pituitary-gonad axis. Furthermore, E, is the most physiolog-
ically active type of estrogen produced by granulosa cells of pre-ovulatory follicles
through the aromatization of thecal androgen by the granulose cells of growing fol-
licles [26], in response to LH and under the control of the hypothalamic-pituitary
axis. Also, estradiol stimulates the proliferation of granulosa cells in follicles and
serves to facilitate the actions of Follicle Stimulating Hormone (FSH) and Lutei-
nizing Hormone (LH) [27]. Our finding shows significant and higher means val-
ues of LH and FSH in female Japanese quails which received the essential oil
compared to the control. These results are in agreement with the findings of Saeid
et al. [28] who reported that adding ginger at 50 and 100 mg/kg diet for 28, 32,
36, 40 and 44 consecutive weeks in broilers significantly (p < 0.05) increased LH
and FSH serum level in these groups as compared with the control group.

With respect to the effect of ginger rhizomes essential oil on broiler biochemi-
cal parameters, the results presented in this study revealed that oral administration
of essential oil at the selected levels increased the level of serum total proteins
and globulin. These results are consistent with those of Zhang et al [29] in broiler
chickens treated with ginger rhizomes powder at doses of 5 g/kg of diet. Con-
versely, other researchers recorded a significant decrease in serum proteins and
globulins in broilers treated with ginger roots powder [20] [30]. The discrepan-
cies in these results may be due to the difference in doses used, form of plant,
route of administration as well as experimental conditions. The increase of total
proteins and globulin may be due to phenol components of ginger rhizomes es-
sential oil including gingerol shogaols, gingerdiol, gingerdione, and some related
phenolic ketone derivatives [6], which possess potent antioxidant properties and
consequently, elevate immune responses of Japanese quails.

In the present study, it was observed that: fertility, hatchability of fertile eggs
and total hatchability rates increased with essential oil dose. These results are com-
parable to those found by Ali e al [10] who reported that individually added of
1% thyme, 1% rosemary, 1% oregano and 0.5% to 1% curcuma to chicken diets
increased fertility and hatchability. In fact, the ginger rhizome essential oil con-
tains a number of compounds (alkaloids and terpenoid) possessing the antibac-
terial, antiviral, antifungal and/or anti-inflammatory activities. These properties
enable the oil to attack any infections responsible for low female fertility rate. On
the other hand, oxidative metabolism increased, especially in the final few days
before hatching, as a normal result of embryonic growth. It is reported that over
increment lipid peroxidation may lead to tissue damage [31], whereas diets with
antioxidants properties as ginger may protect the embryo and therefore increase

hatchability and chick’s survival rate.

6. Conclusion

In conclusion, our findings show that ginger rhizomes essential oil through its
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diverse properties enhances bird reproductive performances, especially the re-

productive organs weight, biochemical parameters, eggs weight and hatchability

traits.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(9]

(10]

(11]

Recoquillay, F. (2009) L’intérét des huiles essentielles. [The Interest of Essential
Oils.] 9*™ Journée Productions porcines et avicoles.

Konstantopoulou, L.L., Vassilopoulou, L., Mavragani, T.P. and Scouras, Z.G. (1992)
Insecticidal Effects of Essential Oils. A Study of the Effects of Essential Oils Ex-
tracted from Eleven Greek Aromatic Plants on Drosophila auraria. Experientia, 48,
616-619. https://doi.org/10.1007/BF01920251

Afshin, Z., Fatemeh, F., Arash, K. and Behnam, A. (2012) Protective Effect of Gin-
ger on Gentamicin-Induced Apoptosis in Testis of Rats. Advanced Pharmaceutical
Bulletin, 2, 197-200.

Bakkali, F., Averbeck, S., Averbeck, D. and Idaomar, M. (2008) Biological Effects of
Essential Oils. Food and Chemical Toxicology, 46, 446-475.
https://doi.org/10.1016/j.fct.2007.09.106

Wink, M. (2008) Evolutionary Advantage and Molecular Modes of Action of Mul-
ti-Component Mixtures in Phytomedicine. Current Drug Metabolism, 9, 996-1009.
https://doi.org/10.2174/138920008786927794

Zhao, X., Yang, Z.B., Yang, W.R., Wang, Y., Jiang, S.Z. and Zhang, G.G. (2011) Ef-
fects of Ginger Roots (Zingiber officinale) on Laying Performance and Antioxidant
Status of Laying Hens and on Dietary Oxidation Stability. Poultry Science, 90, 1720-1727.
https://doi.org/10.3382/ps.2010-01280

Sekiwa, Y., Kubota, K., Kobayashi, A. (2000) Isolation of Novel Glucosides Related
to Gingerdiol from Ginger and Their Antioxidative Activities. Journal of Agricul-
tural and Food Chemistry, 48, 373-377. https://doi.org/10.1021/jf990674x

Fuhrman, B., Rosenblat, M., Hayek, T., Coleman, R. and Aviram, M. (2000) Ginger
Extract Consumption Reduces Plasma Cholesterol, Inhibits LDL Oxidation and Atte-
nuates Development of Atherosclerosis in Atherosclerotic, Apolipoprotein E-Deficient
Mice. Journal of Nutrition, 130, 1124-1131.

Ahmad, N., Sulaiman, S., Mukti, N.A., Murad, N.A., Hamid, N.A.A. and Yusof,
Y.A.M. (2006) Effects of Ginger Extract (Zingiber officinale Roscoe) on Antioxidant
Status of Hepatocarcinoma Induced Rats. Malaysian Journal of Biochemistry and
Molecular Biology, 14, 7-12.

Ali, B.H., Blunden, G., Tanira, M.O. and Nemmar, A. (2008) Some Phytochemical,
Pharmacological and Toxicological Properties of Ginger (Zingiber officinale Ros-
coe): A Review of Recent Research. Food and Chemical Toxicology, 46, 409-420.
https://doi.org/10.1016/j.fct.2007.09.085

Khan, R.U., Naz, S., Nikousefat, Z., Tufarelli, V., Javdani, M., Qureshi, M.S. and
Laudadio, V. (2012) Potential Applications of Ginger (Zingiber officinale) in Poul-
try Diets. World s Poultry Science Journal, 68, 245-252.
https://doi.org/10.1017/S004393391200030X

Abdollah, A., Abolghasem, G., Ardashir, S.A. and Hossein, M. (2014) Effects of
Ginger Root (Zingiber officinale) on Egg Yolk Cholesterol, Antioxidant Status and
Performance of Laying Hens. Journal of Applied Animal Research, 39, 19-21.

Malekizadeh, M., Moeini, M.M. and Ghazi, S.H. (2012) The Effects of Different Le-
vels of Ginger (Zingiber officinale Roscoe) and Turmeric (Curcuma Jonga Linn) Rhi-

DOI: 10.4236/arsci.2017.54008

72 Advances in Reproductive Sciences


https://doi.org/10.4236/arsci.2017.54008
https://doi.org/10.1007/BF01920251
https://doi.org/10.1016/j.fct.2007.09.106
https://doi.org/10.2174/138920008786927794
https://doi.org/10.3382/ps.2010-01280
https://doi.org/10.1021/jf990674x
https://doi.org/10.1016/j.fct.2007.09.085
https://doi.org/10.1017/S004393391200030X

H. Tchoffo et al.

(16]

(17]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

zomes Powder on Some Blood Metabolites and Production Performance Characte-
ristics of Laying Hens. Journal of Agricultural Science and Technology, 14, 127-134.
Turgeon, M. (2016) Profil des produits forestiers—premiére transformation. [Forest
Products Profile—First Transformation.] Huiles essentielles, 16 p.

Wang, L. and Weller, L.C. (2006) Recent Advances in Extraction of Nutraceuticals
from Plants. Trends in Food Science and Technology, 17, 300-312.

Jourdain, R. (1980) L’aviculture en milieu tropical. (E dt) Jourdain. [Poultry Farm-
ing in a Tropical Environment.] International Couloumiers, 43-45.

Gornal, A.G., Bardwil, G.S. and David, M.M. (1949) Determination of Serum Pro-
teins by Mean of Biuret Reactions. Biological Chemistry, 177, 751-766.
Abdel-Fattah, S.A., El-Sanhoury, M.H., El-Mednay, N.M. and Abdel-Azeem, F.
(2008) Thyroid Activity, Some Blood Constituents, Organs Morphology and Per-
formance of Broiler Chicks Fed Supplemental Organic Acids. International Journal
of Poultry Science, 7, 215-222. https://doi.org/10.3923/ijps.2008.215.222

Bulbul, T., Yesilba, G.D., Ulutas, E., Biricik, H., Gezen, S.S. and Bulbul, A. (2014)
Effect of Myrtle (Myrtus communis L.) Oil on Performance, Egg Quality, Some Bi-

ochemical Values and Hatchability in Laying Quails. Revue de Médecine Vétéri-
naire, 165, 280-288.

Nahed, S., Tamer, A., Amera, A.E.-L. and Emad, G. (2014) The Effects of Dietary
Supplementation of Different Levels of Thyme ( 7hymus vulgaris) and Ginger (Zin-
giber officinale) Essential Oils on Performance, Hematological, Biochemical and
Immunological Parameters of Broiler Chickens. Global Veterinaria, 12, 736-744.

Arpasova, H., Galik, B., Hrncar, C., Fik, M., Herkel, R. and Pistova, V. (2015) The
Effect of Essential Oils on Performance of Laying Hens. Animal Science and Bio-
technologies, 48, 8-14.

Othman, R.A., Amin, M.R. and Rahman, S. (2014) Effect of Egg Size, Age of Hen
and Storage Period on Fertility, Hatchability, Embryo Mortality and Chick Malfor-
mations in Eggs of Japanese Quail (Coturnix coturnix japonica). Journal of Agri-
culture and Veterinary Science, 7, 101-106.
https://doi.org/10.9790/2380-0714101106

Seker, I, Kul, S. and Bayraktar, M. (2005) Effects of Storage Period and Egg Weight of
Japanese Quails Eggs on Hatching Results. Archiv Tierzucht, Dummerstorf, 48, 518-526.

Wallace, R.A. (1985) Vitellogenesis and Oocyte Growth in Nonmammalian Verte-
brates. In: Developmental Biology, 127-177.

Yu, J.Y.-L., Campbell, L.D. and Marquardt, R.R. (1971) Sex Hormone Control Me-
chanisms. I. Effect of Estrogen and Progesterone on Major Cellular Components in
Chicken (Gallus domesticus) Oviducts. Canadian Journal of Biochemistry and Cell
Biology, 49, 348-356.

Hiiseyin, B.C. (2013) Estrogen and Growth Hormone and Their Roles in Reproduc-
tive Function. International Journal of Animal and Veterinary Advances, 5, 21-28.
Richards, J.S. (1980) Maturation of Ovarian Follicles: Actions and Interactions of
Pituitary and Ovarian Hormones on Follicular Cell Differentiation. Physiological
Reviews, 60, 51-89.

Saeid, J.M., Shanoon, A.K. and Marbut, M.M. (2011) Effects of Zingiber officinale
Aqueous Extract on Semen Characteristic and Some Blood Plasma Parameters in
the Broilers Breeder Male. International Journal of Poultry Science, 10, 629-633.
https://doi.org/10.3923/ijps.2011.629.633

Zhang, G.F., Yang, Z.B., Wang, Y., Yang, W.R,, Jiang, S.Z. and Gai, G.S. (2009) Ef-

DOI: 10.4236/arsci.2017.54008

73 Advances in Reproductive Sciences


https://doi.org/10.4236/arsci.2017.54008
https://doi.org/10.3923/ijps.2008.215.222
https://doi.org/10.9790/2380-0714101106
https://doi.org/10.3923/ijps.2011.629.633

H. Tchoffo et al.

(30]

(31]

fects of Ginger Root (Zingiber officinale) Processed to Different Particle Sizes on
Growth Performance, Antioxidant Status and Serum Metabolites of Broiler Chick-
ens. Poultry Science, 88, 2159-2166. https://doi.org/10.3382/ps.2009-00165

AL-Homidan, A.A. (2005) Efficacy of Using Different Sources and Levels of Allium
sativum and Zingiber officinale on Broiler Chicks Performance. Saudi Journal of
Biological Sciences, 12, 96-102.

Surai, P.F. (1999) Tissue-Specific Changes in the Activities of Antioxidant Enzymes
during the Development of the Chicken Embryo. British Poultry Science, 40,
397-405. https://doi.org/10.1080/00071669987511

DOI: 10.4236/arsci.2017.54008

74 Advances in Reproductive Sciences


https://doi.org/10.4236/arsci.2017.54008
https://doi.org/10.3382/ps.2009-00165
https://doi.org/10.1080/00071669987511

	Effects of Ginger (Zingiber officinale) Rhizomes Essential Oil on Some Reproductive Parameters in Laying Japanese Quail (Coturnix coturnix japonica)
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Study Area
	2.2. Plant Material and Essential Oil Extraction
	2.3. Animal Material
	2.4. Experimental Design

	3. Data Collection
	3.1. Blood and Egg Sampling Preparation
	3.2. Organ Weight 
	3.3. Biochemical Analysis
	3.4. Fertility, Hatchability Traits and Chick Weight
	3.5. Statistical Analysis

	4. Results
	4.1. Effects of Ginger Roots Essential Oil on Body and Reproductive Organs Weight in Female Japanese Quails
	4.2. Effects of Ginger Roots Essential Oil on Biochemical Parameters in Female Japanese Quails
	4.3. Effects of Ginger Rhizomes Essential Oil on Egg Characteristics, Hatchability Traits and Chick Weight in Female Japanese Quails
	4.3.1. Egg Characteristics
	4.3.2. Hatchability Traits
	4.3.3. Chick’s Weight


	5. Discussion
	6. Conclusion
	References

