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ABSTRACT
The study was carried out to determine the physiological condition of the first female and male offspring of
Japanese quail (Coturnix japonica) whose parents were supplemented by turmeric powder. This study consisted of
two stages. In the first stage, 45 female quails aged 1 week were divided into 3 groups; P0: control; P1:
supplemented by 54 mg turmeric powder/quail/day, P2: supplemented by 108 mg turmeric powder/quail/day. Each
group consisted of 15 quails. Fertile eggs were collected from each treatment and incubated until hatched. Forty
five females and 45 males offspring quails were collected from each treatment. The second stage consisted of 3
groups; K0: offspring of quail whose parents were not supplemented by turmeric powder (P0); K1: offspring of
quail whose parents were supplemented by turmeric powder 54 mg/quail/day (P1); K2: offspring of quail whose
parents were supplemented by turmeric powder 108 mg/quail/day (P2). This study implemented completely
randomized design experimental method. It is proven that turmeric powder supplementation increased the levels of
vitellogenin, HDL, vitamin B12, vitamin A, white egg protein, linoleic acid, arachidonic acid in eggs. In contrast,
the cholesterol levels, LDL and total fat of eggs decreased. However, no significant changes of the oleic acid level
were observed. On the second stage for both K1 and K2 in the case of the first female offspring of Japanese quail,
the weight of carcass, SGPT, cholesterol serum, triglycerides serum and liver cholesterol increased, but LDL and
SGOT serum decreased. Beside the weight of carcass, there were no significant changes for other parameters of the
first male offspring of Japanese quail.
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synthesized under the axis hipotalamus-hipofisis-gonad
regulation (Levi et al., 2009 and Hachfi et al., 2012).
Estrogen receptor is located in cytosol or nucleus of
targeted cells (Wollf et al., 2011; Khoshnoud et al., 2011
and Kocanova et al., 2010). Turmeric powder contains
6.79% of phytoestrogen (Saraswati et al., 2013), which has
an activity to bind to the estrogen receptor (Turner et al.,
2007 and Harris et al., 2005). Phytoestrogen with estrogen
receptor binding causes an increase in vitellogenin
synthesis (Levi et al., 2009).
Supplementation of turmeric powder increases levels
of DNA in liver (Saraswati et al., 2013) with regard to the
role of curcumin to induce several transcription factors,
cytokinase, growth factors, and other enzymes. Turmeric
powder supplementation causes estriol hormone
fluctuation resulting in shortening one ovulation cycle for
2 hours 35 min (Saraswati et al., 2014).
Turmeric powder supplementation by 54 mg/ quail/
day could improve the physiological condition of quail,

INTRODUCTION
Growth and development of quail offspring after hatching
depends on the development of embryo during incubation.
Normal embryonic growth and development depend on a
complete supply of all required nutrients within the egg
(Wilson, 1997). The quality of chemical substances in the
yolk can be improved by giving turmeric powder
supplement in the feed of the quail. This idea is rooted
from the fact that turmeric powder contains curcumin of
7.97 % (Saraswati et al., 2013), antioxidant, antiinflammatory, antibacterial and antivirus
substances
(Vashan et al., 2012; Kilany et al., 2014; Khosravifar et
al., 2014; Alagawany et al., 2015) that have a role in
improving liver function (Saraswati et al., 2013 and
Nabavi et al., 2014). Liver is a place for vitellogenin
biosintesis as a material to form yolk (Saraswati et al.,
2013 and Moussavi et al., 2009). The triggering factor of
vitellogenin synthesis is estrogen hormone that is
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increase vitellogenin level, and also increased the quality
of yolk (Saraswati et al., 2013). Turmeric powder
supplementation up to 108 mg/quail/day decreased the
triglyceride level in the blood (Putra et al., 2015).
Vitellogenin in the form of VLDL is transported from the
liver through the blood stream system and brought to the
ovary (Ito et al., 2003 and Vezina et al., 2003).
Egg yolk is the main source of protein, minerals,
vitamins and lipids for the development of the embryo
(Duce et al., 2011). Supplementation of turmeric powder
accelerates the incubation period. Turmeric powder
supplementation up to 108 mg/quail/day shortened the
incubation period of quail embryo (Saraswati et al., 2015),
because turmeric powder supplementation improved the
physical and chemical quality of the first eggs of Japanese
quail. Based on the above information, we studied the
physiological condition of the first offspring Japanese
quail females and males whose parents were given
turmeric powder supplements.

quail/ day (P2). Each group consisted of 15 quails. The
treatment was given every day, starting at age of 15 days
for 1 month. Each cage was given 1 male quail age three
months so that the produced eggs were fertile eggs. The
observed parameters were the content of vitellogenin,
cholesterol, HDL, LDL, vitamin B12, vitamin A, protein
of white egg, fat, oleic acid, linoleic acid and arachidonic
acid of eggs that were produced in third month.
In the second stage, the physiological conditions of
post-hatching quail offspring were observed. The fertile
eggs were collected from eggs that were laid by quails at
aged of 3 months from the controlled treatment and the
one that was produced by quails treated with turmeric
powder. The eggs were incubated in an incubator at
temperature 37-38oC with humidity 60% until hatched.
Forty five female and 45 male offspring of quail that
hatched from each treatment were collected. The
experiment was divided into 3 groups; K0: offspring of
quail whose parents were not supplemented by turmeric
powder (P0); K1: offspring of quail whose parents were
supplemented by turmeric powder 54 mg/quail/day (P1);
K2: offspring of quail whose parents were supplemented
by turmeric powder 108 mg/quail/day (P2). So, there were
135 female offsprings and 135 male offsprings of Japanese
quail. They were maintained by giving the standard feed
intake (crude protein 18.8%, fat content 3.5%, ash 10%,
total carbohydrate 50.78% and crude fiber 6%) and
drinking water ad libitum. Physiological condition of the
offspring quails were observed by measuring the carcass
weight and analyzing the chemical components of the
blood taken at the end of the treatment. Blood was
collected via vena jugularis and the serum was taken.
Chemical analysis of blood consisted of SGPT and SGOT
levels by Reitman and Frankle method (Bigoniya et al.,
2009), glucose and cholesterol with CHO-PAP method
(Elwakkad et al., 2012), triglycerides with GPO-PAP
method (Bekal et al., 2011), serum HDL and LDL, and
liver cholesterol by the Liebermann Burchard method
(Puwastien et al., 2011).
The obtained data were analyzed using analysis of
variance (ANOVA), Analyses were done by software SAS
9.1 for windows. Variant means were separated using
Duncan’s Multiple range Post hoc Test. P values <0.05
were considered significant.

MATERIAL AND METHODS
Material
One hundred Coturnix japonica at age of one day
was obtained from Colomadu, Solo, Central Java,
Indonesia. Turmeric powder was made from 8 kg turmeric
rhizome at age of 9 months. Cages and equipments were
fumigated with disinfectants before used. The DOQ was
acclimated for 1 week. Each cage consisted of three quails.
Acclimation on battery cage
Acclimation was followed in a battery cages for one
week. During the experiment feed and drinking water were
provided ad libitum. Vita chick (PT. Medion, Indonesia) at
dosage of 5 g/12 L water were given to the quail on the
third day through drinking water. Anti-stress vitamins
were given to increase endurance and prevent stress at the
time before and after vaccination, after cutting the beak,
transfer to other cage, bad weather, and a falling feather.
Vaccination with Newcastle disease vaccine was given at
the age of 3 days old and also at the age of 36 days old.
These vaccines were delivered via eye drops.
Methods
This experiment consisted of two stages. In the first
stage, a total of 45 female quails aged 1 week were
divided into three experimental groups, the control group
that received basal diet without turmeric powder (P0),
second group treated by turmeric powder 54 mg/quail/day
(P1), third group treated by turmeric powder 108 mg/

RESULTS
The result of the first stage included the chemical quality
of eggs produced in the third month from quails in control
group and quails in supplemented by turmeric powder
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group at dose of 54 mg/quail/day and 108 mg/quail/day
presented in table 1. Results of the analysis of turmeric
powder supplementation showed significant results in
level of vitellogenin, cholesterol, HDL, LDL, vitamin
B12, vitamin A, white protein, total fat, linoleic acid,
arachidonic acid of eggs (P<0.05). There was no
significance at levels of oleic fatty acid (P> 0.05). The
levels of vitellogenin, HDL, vitamin B12, vitamin A,
protein of white egg, linoleic acid and arachidonic acid
increased, but the levels of cholesterol and fat decreased.
Physiological condition of the first offspring of
female quails whose parents were supplemented by
turmeric powder for a month before being sexually mature
are described in table 2. The results showed that turmeric
powder supplementation had a significant effect on the
physiological condition of the first offspring of female

quails including the levels of SGPT, SGOT, triglycerides
serum, serum LDL, liver cholesterol and carcass weight (P
<0.05), but not significant on levels of blood glucose and
serum HDL (P> 0.05). Levels of SGPT, serum cholesterol
and triglycerides, liver cholesterol, and carcass weight
increased, however, levels of serum SGOT and LDL
decreased.
Physiological condition of the first male offspring of
quails whose parents were supplemented by turmeric
powder for a month before being sexually mature
presented in table 3. The analysis results of the effect of
turmeric powder supplementation to the physiological
condition of the first male offspring of quails indicated
that they were not significant in level of SGPT, SGOT,
glucose, cholesterol, triglycerides, LDL, HDL serum, liver
cholesterol, and carcass weight (P > 0.05).

Table 1. Chemical quality of eggs produced by Japanese quail at age of three month after turmeric powder supplementation
P0

P1

P2

(Control)

54 mg/quail/day

108 mg/quail/day

Vitellogenin (mg/100g)

0.77±0.31b

0.95±0.11b

1.13±0.57a

Cholesterol (mg/100g)

747.63±23.82a

689.51±19.45b

653.27±12.69c

HDL (mg/100g)

108.33±4.07b

112.91±4.98b

121.06±5.79a

LDL (mg/100g)

a

b

121.04±4.86c

Parameter

Vitamin B12(mg/100g)
Vitamin A (SI)

139.56±6.74

128.71±2.99

1.29±0.05c
543.72±12.44

1.48±0.11b
c

555.39±17.13

1.66±0.07a
b

575.47±11.23a

Protein of white egg (%)

16.12±0.87b

17.56±0.67a

17.55±0.62a

Fat(%)

31.15±1.64a

30.03±0.21b

28.92±0.77b

Oleic acid (%)

1.99±0.12

2.06±0.06

2.09±0.08

Linoleic acid (%)

0.49±0.06b

0.53±0.04b

0.64±0.03a

Arachidonic acid (%)

0.034±0.01b

0.04±0.01b

0.06±0.01a

Different small letters in superscript at the same row indicate a significant result (P < 0.05); P0: Control group; P1: Supplemented by 54 mg turmeric
powder/quail/day; P2: Supplemented by 108 mg turmeric powder/day

Table 2. Biochemical parameters and carcass weight of the first female offspring of Japanese quail aged two months whose
parents were supplemented by turmeric powder
Parameter

K0

K1
b

K2
69.03±0.88a

Carcass weight (g)

65.56±0.82

SGPT (U/L)

33.47±0.95b

33.44±0.19b

34.07±0.05a

SGOT (U/L)

31.92±0.36b

31.32±0.33ab

31.25±0.05a

Blood glucose (mg/dl)

109.59±0.24a

107.99±1.12b

109.8±0.5a

Cholesterol serum (mg/dl)

99.82±0.5b

100.09±0.01b

101.08±0.62a

Triglycerides serum(mg/dl)

53.25±0.16b

52.18±0.11b

54.08±0.96a

a

71.40±3.29

a

42.4±0.9

b

42.15±0.01c

LDL serum (mg/dl)

42.73±0.16

HDL serum (mg/dl)

44.81±1.56a

44.59±0.61a

44.08±0.52a

Liver Cholesterol (mg/100g)

199.1±0.92b

200.19±0.19b

202.99±1.69a

Different small letters in superscript at the same row indicate a significant result (P < 0.05); K0: offspring of quail whose parents were not supplemented by
turmeric powder (P0); K1: offspring of quail whose parents were supplemented by turmeric powder 54 mg/quail/day (P1); K2: offspring of quail whose
parents were supplemented by turmeric powder 108 mg/quail/day (P2).
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Table 3. Biochemical parameters and carcass weight of the first male offspring of Japanese quail aged two months whose
parents were supplemented by turmeric powder
Parameter

K0

K1

K2

SGPT (U/L)

a

a

34.05±0.2

34.13±0.02

34.46±0.64a

SGOT (U/L)

31.7±0.75a

31.78±0.8a

32.2±0.15a

Blood glucose (mg/dl)

109.33±0.73a

110.83±0.82a

108.24±4.89a

Cholesterol serum (mg/dl)

98.83±1.19a

101.89±0.9a

101.52±3.15a

Triglycerids serum(mg/dl)

54.37±0.45a

54.96±0.4a

54.89±1.25a

LDL serum (mg/dl)

42.26±0.19a

43.07±0.2a

43.04±0.76a

HDL serum (mg/dl)

45.97±0.14a

44.79±0.7a

44.81±1.28a

Liver cholesterol (mg/100g)

198.03±6.72a

199.47±1.47a

203.67±7.09a

Note: Different small letters in superscript at the same row showed a significant result (P < 0.05); K0: offspring of quail whose parents were not supplemented
by turmeric powder (P0); K1: offspring of quail whose parents were supplemented by turmeric powder 54 mg/quail/day (P1); K2: offspring of quail whose
parents were supplemented by turmeric powder 108 mg/quail/day (P2).

vitamin A in eggs. Vitamin B 12 is soluble in water, while
vitamin A is fat soluble (Park et al., 2015). Turmeric helps
in the digestion of food and absorption of fats and fatsoluble vitamins. Turmeric is also known to assist and
improve the intestinal flora. Supplementation by 2 g/kg of
curcumin increases mucous colonies 1.8 mol/g (Irving et
al., 2011). Curcumin could alter the motility
of Salmonella, a bacterium pathogen in the intestine
(Marathe et al., 2016), so that the absorption in the
intestine can be advanced.
The protein in eggs was found in the white part of the
egg. The white part of the egg is secreted when the egg
passes through the magnum part of the reproductive tract.
The more hierarchies’ follicles developed; there would be
more follicles that ovulated. It will lead the cells in the
magnum to synthesize and secrete the white egg, so that
proteins in egg will be increased. From the analysis of
essential fatty acids in eggs, it was indicated that turmeric
powder could improve metabolic processes of essential
fatty acids which was shown with the increase of the
content of essential fatty acids include linoleic acid,
arachidonic acid, but had not led to an increase in oleic
acid. Results of the first stage of the study showed an
increase in chemical quality of quail eggs which were
supplemented by turmeric powder.
Supplementation of turmeric powder to quail for a
month before becoming sexually mature affects the
physiological condition of the first female offspring quails.
Improvement of physiological conditions of the first
offspring quails female were indicated by an increase in
carcass weight. This is in line with the research conducted
by (Yudha et al., 2013), turmeric powder supplementation
increases quail’s muscle diameter. Carcass weight is a
product of metabolism produced by the organism.

DISCUSSION
The increase in dose of turmeric powder supplementation
up to 108 mg/quail/day increased the levels of vitellogenin
in yolk. The results of previous studies showed that
turmeric powder increased levels of vitellogenin in plasma
(Saraswati et al., 2013). The more vitellogenin were
synthesized, there were more follicles developed
(Saraswati et al., 2013). As more follicle hierarchies were
developed, vitellogenin were distributed to many follicles,
which lead to the reduction in cholesterol levels as a
constituent of vitellogenin. Finally, egg cholesterol levels
decreased. According to Qinna et al. (2012), curcumin
induces changes in the expression of genes involved in
cholesterol homeostasis. The homeostasis of cholesterol in
body mainly depends on its synthesis, absorption from
intestine and secretion of the bile, of which the metabolic
process is under precise regulation (Li et al., 2015).
Curcumin acts on the stimulation of the enzyme activity of
hepatic cholesterol-7α-hydroxylase, which catalyzes the
conversion of cholesterol into bile salts. Due to stimulation
of this enzyme by curcumin, the changes in hepatic
cholesterol into bile salts were increased, resulting in
decreased levels of cholesterol. Since curcumin has the
ability to activate genes in liver cells to increase
production of LDL receptors, turmeric powder
supplementation lowered LDL levels quail eggs (Peschel
et al., 2007). With the increase in the available LDL
receptors, liver cells could eliminate a large amount of
LDL cholesterol in the blood so that LDL in eggs also
decreases. Reduction of LDL in the egg was followed by
an increase of HDL levels in eggs.
The results indicated that turmeric powder can
increase the level and absorption of vitamin B12 and
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Physiological conditions of the first offspring of quails
were determined by the development of embryo during the
incubation period. Embryo of quail whose parents were
given turmeric powder supplements before becoming
sexually mature will be born 2 days faster than usual
(Saraswati and Tana, 2016). The development during
embryonic period was influenced by the nutrients stored in
the yolk.
Along with the increased activity of liver in the
vitellogenin biosynthesis, there was also an increase in
metabolic processes, as shown by an increase of
cholesterol in liver and also cholesterol and triglycerides
in serum. Vitellogenin biosynthesis occurs in the liver, so
that the liver cholesterol levels increased. Vitellogenin
subsequently transported through the bloodstream to the
ovaries and will accumulate as the yolk, so that the levels
of cholesterol and triglycerides in the blood experienced a
slight increase, but still in the normal range. Increased
activity of liver cells can cause damage in some cells. This
damage was indicated by the increased levels of SGPT
level, but the SGPT was still at normal level (<35 U/L).
Increased SGPT is an indicator of liver damage (Parmar et
al., 2016). There was no significant difference in SGOT
and it was at normal levels (< 45) which suggests that the
internal organs were also in good condition.
Increased physiological conditions of the first female
offspring of quail were also shown by the decrease of LDL
levels in serum. Turmeric powder supplementation was
able to induce the formation of LDL receptors, resulting in
decreased levels of LDL serum in the first female
offspring of quail. Curcumin induces genes activation in
the liver cells to increase production of mRNA, thereby
increases the production of LDL receptors in the liver.
With the increased amount of available LDL-receptors,
liver cells can eliminate a large amount of LDL cholesterol
from the body. Curcumin can enhance the liver cells to
synthesize LDL receptor mRNA seven times more
compared to cells that did not receive curcumin (Peschel et
al., 2007). The decrease in LDL levels has not been
followed by an increase in serum HDL levels. There was
significance for the level of blood glucose between K0 and
K1 and also between K1 and K2, but between K0 and K2
there was no significant differences. However, blood
glucose level for all K0, K1, and K2 were still in normal
condition. This suggests that the metabolic processes that
occur in the body are running well.
Physiological conditions of the first male offspring of
quails did not show any significant in all parameters and at
normal conditions. The insignificance was due to the
physiological activity of male quails was simpler than the

physiological activity of female quail. The first female
offspring of quails whose parents were given turmeric
powder supplements started to produce eggs at the age of
42 days, so that the metabolism activity became more
complex and happened at early age.
CONCLUSION
From the results of this study, it can be concluded that
supplementation of turmeric powder was capable to
improve the chemical quality of eggs. Eggs are a good
source of nutrients for the development of the embryo, so
that better physiological conditions of male and female
offspring of quail can be obtained after consuming the
turmeric powder.
Acknowledgements
The authors would like to thank Diponegoro
University for the financial support of this research
through Non Tax National Revenue (PNBP) Fundamental
Research Scheme 2015.
Competing interests
The authors of present study have no competing
interest to declare.
REFERENCES
Alagawany MM, Farag MR and Dhama K (2015).
Nutritional and Biological Effects of Turmeric
(Curcuma longa) Supplementation on Performance,
Serum Biochemical Parameters and Oxidative Status
of Broiler Chicks Exposed to Endosulfan in the
Diets. Asian Journal of Animal and Veterinary
Advances, 10:86-96.
Bekal M, Kumari S, Vijay R and Pushpalath KC (2011).
Research Journal of Pharmaceutical, Biological and
Chemical Sciences A Study on Lipid Profile and
Myeloperoxidase Level in Type II Diabetes mellitus
with Respect to Age and Gender. Research Journal of
Pharmaceutical, Biological and Chemical Sciences,
2: 336-341.
Bigoniya P, Singh CS and Shukla AA (2009).
Comprehensive Review of Different Liver Toxicants
Used in Experimental Pharmacology. International
Journal of Pharmaceutical Sciences and Drug
Research, 1: 124-135.
Duce S, Morrison F, Welten M, Baggott G and Tickle C
(2011). Micro-magnetic Resonance Imaging Study of
Live
Quail
Embryos
during
Embryonic

To cite this paper: Saraswati TR and Tana S. 2016. Physiological Condition of First Female and Male Offspring of Japanese Quail (Coturnix japonica) whose Parents were
Supplemented by Turmeric Powder. J. World Poult. Res., 6 (2): 59-65.
Journal homepage: http://jwpr.science-line.com

63

Development. Magnetic Resonance Imaging, 29:
132–139.
Elwakkad ASE, Alazhary DB, Mohamed S, Elzayat SR
and Hebishy MA (2012). The Enhancement Effect of
Administration of Caffeine in Combination with
Green tea and Its Component on Lipid Profile
Elements in Obese Rats. New York Science Journal,
5.
Hachfi L, Couvray S, Simide R, Tarnowska K., Pierre S,
Gaillard S, Richard S, Coupé S, Grillasca JP and
Nathalie PD (2012). Impact of Endocrine Disrupting
Chemicals [EDCs] on Hypothalamic-PituitaryGonad-Liver [HPGL] Axis in Fish. World Journal of
Fish and Marine Science, 4: 14-30.
Harris DM, Besselink E, Henning SM, Go VL and Heber
D (2005). Phytoestrogens Induce Differential
Estrogen Receptor Alpha- or Beta-mediated
Responses in Transfected Breast Cancer Cells.
Experimental Biology and Medicine, 230: 558-68.
Irving,G, Karmokar A, Berry DP, Brown K and Steward
WP (2011). Curcumin. The Potential for Efficacy In
Gastrointestinal Diseases. Best Practice and Research
Clinical Gastroenterology, 254: 519-34.
Ito Y, Kihara M, Nakamura E, Yonezawa S and Yoshizaki
N (2003). Vitellogenin Transport and Yolk
Formation in Quail Ovary. Zoological Science, 20:
717-726.
Kartikayudha W, Isroli, Suprapti NH, Saraswati TR
(2013). Muscle Fiber Diameter and Fat Tissue Score
in Quail ( Coturnix coturnix japonica L) Meat as
Affected by Dietary Tureric (curcuma longa) Powder
and Swangi Fish (Priachanyus tayenus )Meal. Journal
of the. Indonesian Tropical Animal Agriculture, 38:
264-272.
Khoshnoud MR, Lofdahl B, Fohlin H, Fornander T, Stal
O, Skoog L, Berqh J and Nordenskjold B (2011).
Immunohistochemistry Compared to Cytosol Assays
for Determination of Estrogen Receptor and
Prediction of the Long-term Effect of Adjuvant
Tamoxifen. Breast Cancer Research and Treatment,
126: 421-30.
Khosravifar O, Ebrahimnezhad Y, Maheri N, Nobar RSD
and Galekandi JG (2014). Effect of some Medicinal
Plants as Feed Additive on Total Coliform Count of
Ileum in Japanese quails (Coturnix coturnix
japonica). International Journal of Biosciences, 4:
211-220.
Kilany OE and Mahmoud MA (2014). Turmeric and
Exogenous Enzyme Supplementation Improve

Growth Performance and Immune Status of Japanese
quail. World's Veterinary Journal, 4: 20-29.
Kocanova S, Mazaheri M, Subra SC and Bystricky K
(2010). Ligands Specify Estrogen Receptor Alpha
Nuclear Localization and Degradation. BioMed
Central Cell Biology, 11: 98.
Levi L, Pekarski I, Gutman E, Fortina P, Hyslop T, Biran
J, Levavi B and Lubzens E (2009). Revealing Genes
Associated with Vitellogenesis in the Liver of the
Zebrafish (Danio rerio) by Transcriptome Profiling.
Licensee BioMed Central.
Li Y, Li M, Wu S and Tian Y (2015). Combination of
Curcumin and Piperine Prevents Formation of
Gallstones in C57BL6 Mice Fed on Lithogenic Diet.
Lipid in Health Diseases, 14: 100-108.
Marathe SA, Balakrishnan A, Negi VD, Sakorey D,
Chandra N and Chakravortty D (2016). Curcumin
Reduces the Mottility of Salmonella Enteric Serovar
Typhimurium by Binding to the Flagella, Thereby
Leading to Flagellar Fragility and Sheldding. Journal
of Bacteriology, 198: 1798-1811.
Moussavi M, Nelson ER and Habibi HR (2009). Seasonal
Regulation of Vitellogenin by Growth Hormone in
the Goldfish Liver. General and Comparative
Endocrinology, 161: 179–82.
Nabavi SF, Daglia M, Moghaddam AH, Habtemariam S
and Nabavi AM (2014). Curcumin and Liver
Disease: from Chemistry to Medicine. Comparative
Reviews in Food Science and Food Safety, 13: 62–
77.
Park JE, Kim JE, Choi YJ, Park YD and Kwon HD
(2015). The Stability of Water-and Soluble Vitamin
in Dentifrices According to pH Level and Storage
Type. Biomedical Chromatography, 30: 161-169.
Parmar KS, Singh GK, Gupta GP, Pathak T and Nayap S
(2016). Evaluation of De Ritis Ratio in LiverAssociated Diseases. International Journal of
Medical Science and Public Health, 5:1-6.
Peschel D, Koerting R and Nass N (2007). Curcumin
Induces Changes in Expression of Genes Involved in
Cholesterol Homeostasis. The Journal of Nutritional
Biochemistry, 18: 113-9.
Putra SHJ, Saraswati TR and Isdadiyanto S (2015). Profile
Triglycerides Japanes quail (Coturnix coturnix
japonica) After Giving Turmeric (Curcuma longa)
Powder. International Journal of Science and
Engineering, 8:65-68.
Puwastien P, Siong TE, Kantasubrata J, Caven G,
Feliciono RR and Judprasong K (2011). Asean
Manual of Food Analysis. Regional centre of Asean

To cite this paper: Saraswati TR and Tana S. 2016. Physiological Condition of First Female and Male Offspring of Japanese Quail (Coturnix japonica) whose Parents were
Supplemented by Turmeric Powder. J. World Poult. Res., 6 (2): 59-65.
Journal homepage: http://jwpr.science-line.com

64

Network of Food Data System. Institute of Nutrition,
mahidol University Thailand.
Qinna NA, Komana BS, Alhussainy TM, Taha H, Badwan
AA and Matalka Z (2012). Effects of Prickly Pear
Dried Leaves, Artichoke Leaves, Turmeric and
Garlic Extracts, and Their Combinations on
Preventing Dyslipidemia in Rats. International
Scholarly Research Network Pharmacology.
Saraswati TR, Manalu W, Ekastuti DR and Kusumorini N
(2013). Increase Egg Production of Japanese Quail
(Coturnix japonica) by Improving Liver Function
Through Turmeric Powder Supplementation.
International Journal of poultry Science, 12: 601-614.
Saraswati TR, Manalu W, Ekastuti DR, and Kusumorini N
(2013). The Role of Turmeric Powder in Lipid
Metabolism and Its Effect on Quality of The First
Quail’s Egg. Journal of the Indonesian Tropical
Animal Agriculture, 38: 123-130.
Saraswati TR, Manalu W, Ekastuti DR and Kusumorini N
(2014). Effect of Turmeric Powder to Estriol and
Progesterone Hormone Profile of Laying Hens
During One Cycle of Ovulation. International Journal
of poultry Science, 13: 504-509.
Saraswati TR and Tana S (2015). Development of
Japanese Quail (Coturnix coturnix japonica)

Embryo. International Journal of Science and
Engineering, 8: 38-41.
Saraswati TR and Tana S (2016). Effect of Turmeric
Powder Supplementation to The Age of Sexual
Maturity, Physical, and Chemical Quality of The
First Japanese Quail’s (Coturnix japonica) Egg.
Journal Biology & Biology Education, 8:18-24.
Turner JV, Kustrin SA and Glass BD (2007). Molecular
Aspects of Phytoestrogen Selective Binding at
Estrogen Receptors. Journal of Pharmaceutical
Sciences, 9: 1879–85.
Vashan H, Golian A, Yaghobfar A, Zarban A, Afzali N
and Esmaeilina P (2012). Antioxidant Status,
Immune System, Blood Metabolites and Carcass
Characteristic of Broiler Chickens Fed Turmeric
Rhizome Powder under Heat Stress. African Journal
of Biotechnology, 11:16118-16125.
Vezina F, Salvante KG and Williams TD (2003). The
Metabolic Cost of Avian Egg Formation: Possible
Impact of Yolk Precursor Production. Journal of
Experimental Biology, 206: 4443-4451.
Wilson L (1997). Effects of Maternal Nutrition on
Hatchability. Poultry Science, 76: 134–143.
Wollf AC (2011). Estrogen Receptor: A Never Ending
Story. Journal of Clinical Oncology, 29: 2955-58.

To cite this paper: Saraswati TR and Tana S. 2016. Physiological Condition of First Female and Male Offspring of Japanese Quail (Coturnix japonica) whose Parents were
Supplemented by Turmeric Powder. J. World Poult. Res., 6 (2): 59-65.
Journal homepage: http://jwpr.science-line.com

65

