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ABSTRACT

The present study aimed to observe the quality of quails’ eggs after being vaccinated with hepatitis B vaccine and
given supplements of curcumin and turmeric powder. A total of 36 female quails at the age of 10 days were divided
into four groups, including the control (P0), vaccinated with hepatitis B vaccine (P1), vaccinated with hepatitis B
vaccine and given 12 mg/quail/day of supplement curcumin (P2), and vaccinated with hepatitis B vaccine and given
108 mg/quail/day of supplement turmeric powder (P3). Vaccination was given twice, at the age of 32 and 60 days.
The curcumin and turmeric powder were given every day until the age of three months. The results showed
significantly different outcomes on glutamic pyruvate transaminase serum, glutamic oxaloacetic transaminase serum,
egg production (percentage of carbohydrates, protein, fat, cholesterol), and the physical quality of eggs, but it was not
significantly different towards the liver weight. It can be concluded that quails vaccinated with hepatitis B vaccine
and treated with supplements of curcumin and turmeric powder could improve liver function and increase egg

production with better chemical and physical qualities.
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INTRODUCTION

The hepatitis B virus threatens millions of people and has
infected two billion people in the world so far (Jefferies et
al., 2018). Out of whom, 240 million individuals become
chronic hepatitis B sufferers (Ott et al., 2012). More than
686,000 people die each year due to complications from
this disease (Nelson et al., 2016). In Indonesia, hepatitis
has reached the rate of 4-20.3% (Renantriandani et al.,
2020). There are around 15-40% of human patients
suffering from chronic hepatitis leading to liver cirrhosis
(Shweta and Prasad, 2016).

Until now, a treatment for hepatitis B patients is only
providing painkillers, so as not to worsen the symptoms
that appear. To handle the disease, drugs having function
are suggested to inhibit viremia and prevent damages to
the liver. Hepatitis B vaccination is an effort to increase
the body’s immunity by forming antibodies (Damme,
2016). Many adult human patients recover from the
infection, but 5-10% of them will not be totally clean from
the virus due to the failure to provide an adequate immune
response leading to severe hepatitis B infection. This

infection can be an inactive career or can have chronic
hepatitis showing no symptoms, but this infection remains
extremely serious and can result in liver damages or
cirrhosis, liver cancer, and death (Liang, 2009).

Female quails vaccinated with hepatitis B produce a
specific concentration of antibodies (towards hepatitis B).
Antibodies formed in quails’ blood can be transferred into
the eggs. These transferred antibodies are called
Immunoglobulin  Yolk (Munhoz et al., 2014). Egg
production in quails can be increased by inducing the
formation of egg yolk (vitellogenin). This can be done by
supplementing curcumin and turmeric powder. The results
showed that the addition of turmeric powder in the quails’
food enhanced the bio-synthesis of vitellogenin
(Saraswati et al., 2013a) so that it can increase the
hierarchy of ovarian follicles in quails (Saraswati et al.,
2013a) and also chickens (Saraswati et al., 2014). This is
because of the presence of curcumin in turmeric which has
hepatoprotective properties. Turmeric powder contains
7.97% of curcumin which could enhance the function of
the liver (Saraswati et al., 2013b). Other than curcumin,
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turmeric powder also contains 6.79% phytoesterogen
(Saraswati et al., 2013b). The estrogenic effects of
phytoestrogens can increase the vitellogenin protein
synthesis (Ravindar et al., 2007; Levi et al., 2009).
Moreover, the phytoestrogen diet could cause large
changes in the vitellogenin plasma level (Turker and
Bozcaarmutlu, 2009). Turmeric also contains fat,
carbohydrates, protein, starch, vitamin C, and mineral
salts, namely iron, phosphorus, and calcium. The addition
of turmeric powder supplements up to the amount of 108
mg/quail/day could lead to higher plasma vitellogenin
levels (Saraswati et al., 2013a). Curcumin which has the
molecular formula C21H2006 with a molecular weight of
368.91 modulates and accelerates cell regeneration
(Gantait et al., 2011; Ravindar et al., 2007). This substance
has antioxidant activity, inhibits lipid peroxidation (Kohli
et al.,, 2005), and also is the potential to be anti-
inflammatory (Chattopadhyay et al., 2004; Nagpal and
Sood, 2013).

vitellogenin, anti-hepatitis antibodies, and other
results of liver metabolism are taken to the ovarian
follicles to arrange egg yolks, so that the number of
follicular hierarchies will increase and the number of
produced eggs will be higher with better quality nutrient
content. Egg production containing anti-hepatitis
antibodies can be used as an alternative to immunotherapy,
which is a new innovation in the treatment, and can be
used as prevention of the development of hepatitis B and
cirrhosis of the liver.

MATERIALS AND METHODS

Ethical approval

This research was under the approval of the Ethics
Commission on Health Research at the Faculty of
Medicine, Universitas Diponegoro, Semarang, Indonesia
with N0.123/EC/H/FK-UNDIP/X1/2018.

Materials

The present study was conducted on 100 female
quails aged 8 days from quail breeders in Colomadu,
Boyolali, Central Java, Indonesia. The quails were
acclimated in collective cages at the size of 1x1x1 meters
for 2 weeks. In collective cages given 40-watt light. The
temperature of the environment was around 25-28°C with
humidity of 60-80%. The quails were fed with a standard
diet (merk HI-PRO-VITE 594) containing 19.5% of
protein, 3% of fat, 8% of fiber, 7% of ash, 0.9 % of
calcium, and 0.6% of phosphor, and drinking water was
prepared ad libitum during the experiment. Newcastle
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Disease 2 (ND2) vaccine was given at the age of 21 days.
Vita chick at the dose of 0.7 g/L drinking water
(containing A, D, E, K, B1, B2, B3, B12 vitamins, and
Calcium-D-pantothenate) was given after vaccination.

Methods

Experiment procedure

The experiment was done using a fully random
design method. A total of 100 quails were divided into
four groups equally; namely the control group (P0), quails
vaccinated with the hepatitis B vaccine (P1), quails
vaccinated with the hepatitis B vaccine (Engerix B by
VAXCORP, Indonesia) and given 12 mg/quail/day of
curcumin supplement (P2), and quails vaccinated with
hepatitis B vaccine and given 108 mg/quail/day of
turmeric powder supplement (P3). Vaccinations (0.02 mL
for each quail) were given twice, at the age of 32 days and
60 days. Turmeric powder was dissolved in 1.25 mL
distilled water, and given orally using a gavage/sonde
needle every day until the age of three months. The
observed parameters were the number of follicular
hierarchy, egg production, egg weight, protein,
carbohydrate, fat, egg cholesterol, egg yolk index, Haugh
Unit, eggshell index, and liver function (Serum Glutamic
Piruvic Transaminase (SGPT) levels, Serum Glutamic
Oxaloacetic Transaminase (SGOT), and liver weight).

Blood collection

At the end of the treatments, the blood samples were
taken from the jugular vein, collected in Eppendorf tubes,
and centrifuged with a mini diagnostic tool at the speed of
3000 rpm for 20 minutes to get the serum.

Measurement of the parameters and data analysis

The measurement of liver function was carried out
by measuring SGPT and SGOT levels in the blood. The
SGPT analysis was done using a method recommended by
the International Federation of Clinical Chemistry (IFCC),
while for SGOT IFCC UV kinetic method was used
(Mahaboab et al., 2013).

The egg production was calculated from the
beginning of the laying process until the end of the
treatment. The calculation included the number of
developed hierarchies of ovarian follicles. The analyzed
chemical quality of the eggs were egg protein levels by the
Kjedahl method (Puwastien et al., 2011), egg carbohydrate
levels, egg fat content by the Soxhlet method (Puwastien
et al., 2011), and egg cholesterol levels by the Lieburmann
Burchard method (Puwastien et al., 2011). The length,
width, and diameter of the egg were measured by the
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caliper. The yolk index was determined based on the ratio
of yolk height to yolk diameter. Haugh unit was
determined by the formula of Haugh unit: 100log (h + 7.6
- 1.7W0.37), where h is the albumen height (mm), and W
denotes the egg weight (g) (Ogunwole et al., 2015). The
obtained data were analyzed using ANOVA followed by
the Duncan test with a significance level of 0.05 (Mattjik
and Sumertajaya, 2006). Overall analysis was done using
SPSS Windows software.

RESULTS

Liver function and egg production

There was an improvement in liver function in all
treatment groups; P1, P2, and P3 as indicated by a
decrease in SGPT levels and an increase in egg
productivity (Table 1). Although the liver weight did not
increase significantly, based on the color of the liver, the
treated quails looked brighter than the control group
(Figure 1).

Chemical quality of eggs

The increase in the chemical quality of eggs
produced by the quails vaccinated with the hepatitis B
vaccine was indicated by a decrease in carbohydrate and
cholesterol levels and an increase in egg protein levels.
The provision of curcumin and turmeric powder to quails

that have been vaccinated with the hepatitis B vaccine can
reduce fat and cholesterol levels, and increase egg protein
levels (Table 2).

Physical quality of eggs

The improvement of physical quality of quails’ eggs
in the form of an increase in Egg axis length, Egg weight,
Egg white weight, and Haugh Unit (HU) occurred in P1,
P2, and P3. The increase in yolk weight occurred in P2
which was given curcumin. A higher amount of yolk
height and Yolk Index in treatment P1 and P2 was also
observed. An increase in Egg white height at P1, while
Egg axis width and Yolk diameter did not show any
difference with the control group (Table 3). It was
observed that in all treatments, the egg size appeared to be
larger than those of the control egg (Figure 2).

Hierarchy follicle

The follicular hierarchy in quails’ ovaries both in the
control (PO) and those treated groups (P1, P2, and P3)
showed that the development of follicles reached F4-F6
(The number shows the developed ovarian follicle; e.g. F4
is if there were four developed ovarian follicles).
However, in P2 and P3 treatments, the number of
follicular hierarchies that reached F6 was higher than
those of PO and P1 (Table 4). Based on Figure 3, the
number of non-hierarchical follicles at PO was the least.

Table 1. Effects of hepatitis B vaccination, curcumin, and turmeric powder on the liver function and egg production of quails

Parameter PO P1 P2 P3
Liver weight (g) 4.62°+0.59 4.06°+0.29 4.03°+0.27 4.29°+0.13
SGPT (U/L) 34.20°£0.22 32.61°+0.34 33.75°+0.28 33.12°+0.64
SGOT (UIL) 30.6%+0.45 30.69%+ 0.75 30.32%+0.59 31.03%+0.36
Egg production/quail 8°+15 18°+2.1 19°+ 45 16°+3.2

Similar superscript letters in arow shows no significant difference in the result (p > 0.05). PO: Control, P1: Vaccinated with hepatitis B vaccine, P2:
Vaccinated with hepatitis B vaccine and given 12 mg/quail/day of curcumin supplement, P3: Vaccinated with hepatitis B vaccine and given 108 mg/quail/day
of turmeric powder supplement. SGPT: Serum Glutamic Piruvic Transaminase. SGOT: Serum Glutamic Oxaloacetic Transaminase

Table 2. Effects of hepatitis B vaccination, curcumin, and turmeric powder treatment on the chemical quality of eggs

Parameter PO P1 p2 P3

Carbohydrate (%) 0.8° 0.72° 0.74% 0.78%®
Protein (%) 11.02° 12.05°% 12.25°% 12.33°
Fats (%) 10.09° 10.04° 9.46° 9.51°
Cholesterol (mg/100g) 78.01° 73.09° 69.3° 67.16

Similar superscript letters in arow shows no significant difference in the result (p > 0.05). PO: Control, P1: Vaccinated with hepatitis B vaccine, P2:
Vaccinated with hepatitis B vaccine and given 12 mg/quail/day of curcumin supplement, P3: Vaccinated with hepatitis B vaccine and given 108 mg/quail/day
of turmeric powder supplement
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Table 3. Effects of hepatitis B vaccination and curcumin and turmeric powder treatment on the physical quality of eggs

Parameter PO P1 P2 P3

Egg axis length (mm) 30.5° 32.02% 31.84% 32.18%
Egg axis width (mm) 24.35% 24.68° 25.67% 24.76%
Egg weight (g) 9.4 10.54° 11.08° 11.56°
Yolk weight (g) 3.42° 333 3.77 3.33°
Egg white weight (g) 4.36° 5.52 5.622 4.66®
Yolk diameter (mm) 24.68% 25.0°% 25.24% 25.24°
Yolk height (mm) 9.59° 10.26° 10.34? 8.95°
Egg white height (mm) 6.5 7.26% 6.54" 6.52"
Egg shell thickness (mm) 0.03° 0.05° 0.06° 0.03°
Yolk Index 0.37° 0.41° 0.41° 0.35
Haugh Unit 65.92° 87.7% 93.43° 92.5%

Similar superscript letters in arow shows no significant difference in the result (p > 0.05). PO: Control, P1: Vaccinated with hepatitis B vaccine, P2:
Vaccinated with hepatitis B vaccine and given 12 mg/quail/day of curcumin supplement, P3: Vaccinated with hepatitis B vaccine and given 108 mg/quail/day
of turmeric powder supplement

Table 4. Hierarchy table of hepatitis B vaccinated quails’ follicles and supplemented with curcumin and turmeric powder

Follicles
Group
F1 | F2 | F3 | F4 | F5 | F6
16 15 1.13 0.9
1.58 1.44 1.06 0.7
1.78 1.46 1.36 0.94 0.56 04
PO 161 1.38 1.24 0.73 0.45
1.73 15 0.9 05
1.9 17 1.54 0.88 057 0.38
2.2 1.84 1.22 0.82 0.48
1.36 1.26 0.75 05 04
1.8 1.47 0.65 05 0.4 0.2
1.66 1.28 0.65 0.36
P1 157 121 0.5 0.2
1.7 1.00 0.46 0.44 0.39
1.9 1.65 0.75 0.65 0.4 0.2
16 15 13 0.9 05
11 0.8 0.5 03
1.93 1.68 12 0.9 051 03
1.67 1.54 1.35 1.19 074 05
P2 1.58 1.35 0.88 0.54
1.84 1.46 0.93 0.68 0.38
16 13 0.9 0.63 04 0.2
15 12 0.6 0.55
175 135 12 0.8 05 04
1.7 1.4 1.17 0.93 0.63 03
1.55 1.38 1.03 0.63
P3 16 13 0.94 0.56
1.98 1.63 1.16 0.43 0.42
1.78 1.56 11 0.76 0.46
1.9 1.83 121 0.9 0.7 0.4

PO: Control, P1: Vaccinated with hepatitis B vaccine, P2: Vaccinated with hepatitis B vaccine and given 12 mg/quail/day of curcumin supplement, P3:
Vaccinated with hepatitis B vaccine and given 108 mg/quail/day of turmeric powder supplement. F1-F6: Follicle hierarchy from the largest (F1) to the
smallest (F6)
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Figure 1. Livers of the quails in experimental groups at
age of three months. P0: Control, P1: Vaccinated with hepatitis
B vaccine, P2: Vaccinated with hepatitis B vaccine and given 12
mg/quail/day of curcumin supplement, P3: Vaccinated with
hepatitis B vaccine and given 108 mg/quail/day of turmeric
powder supplement

Figure 2. Eggs of the quails in experimental groups at age
of three months. PO: Control, P1: Vaccinated with hepatitis B
vaccine, P2: Vaccinated with hepatitis B vaccine and given 12
mg/quail/day of curcumin supplement, P3: Vaccinated with
hepatitis B vaccine and given 108 mg/quail/day of turmeric
powder supplement

= . £9 ==

Figure 3. Hierarchy of quails’ ovarian follicles in every
experimental groups at age of three months. P0: Control, P1:
Vaccinated with hepatitis B vaccine, P2: Vaccinated with
hepatitis B vaccine and given 12 mg/quail/day of curcumin
supplement, P3: Vaccinated with hepatitis B vaccine and given
108 mg/quail/day of turmeric powder supplement
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DISCUSSION

The observations revealed that there were no significant
differences in the effects of hepatitis B vaccines, curcumin
supplementation, and turmeric powder on liver weight.
Similarly, the SGOT levels did not show notable different
results, but there were significant differences in SGPT
levels. There was a significant difference between the
control group and the quails vaccinated with the hepatitis
B vaccine (P1), quails vaccinated with hepatitis B then
given a curcumin supplement (P2), and quails vaccinated
with hepatitis B and then given turmeric powder
supplement (P3). The SGPT levels decreased in P1. The
average egg production increased P1.

Curcumin supplements and turmeric powder
provision in the quails vaccinated with hepatitis B did not
affect liver weight. This means that there was no damage
to the liver, which was supported by normal-looking liver
morphology presented in Figure 1.

Based on the liver morphology, it can be seen that
the quails without any treatment (P0) had a brown-colored
liver, whereas in treatment P1 and P2 the liver looked
brighter. The showed color of the liver in treatment P1, P2,
and P3 were more active in the process of vitellogenesis
which resulted in partial vitellogenin stored in the liver.
This phenomenon was similar to the results of a previous
study by Saraswati and Tana (2016) indicating that the
active liver producing vitellogenin looked bright brown.
Some of the vitellogenin passes through the bloodstream
to the ovaries for follicular development so that the weight
of the liver does not differ significantly. The activity of
liver function in producing vitellogenin was also indicated
by the amount of egg produced by treated quails. Even
though the activity increased, liver function remained
normal which was indicated by SGPT and SGOT levels
that were still in the normal range. In addition, there was
even a decrease in SGPT levels in the quails vaccinated
with hepatitis B meaning that the vaccination of hepatitis
B vaccine can improve liver function.

The given treatment, whether only Hepatitis B
vaccination was received or the diet with the addition of
turmeric powder and curcumin supplementation, could
improve egg production. Furthermore, it could also
improve the chemical and physical qualities of eggs,
increase protein levels, and decrease levels of fat,
carbohydrates, and cholesterol in eggs. The increase in
protein levels was thought to be due to vaccination which
would increase the production of immunoglobulin proteins
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and would be accumulated through the bloodstream,
together with vitellogenin, going to the ovarian follicles.

The statistical analysis in the influence of hepatitis B
vaccination and curcumin and turmeric powder
supplementation showed significantly different results on
the egg axis length, egg weight, egg yolk weight, egg
white weight, high egg yolk, egg white height, eggshell
thickness, yolk index, and Haugh Unit, but there was no
difference in the width of the egg axis and the diameter of
the egg yolk.

The physical quality of the eggs was also better as
indicated by the increase in the size of the egg axis length,
egg weight, egg yolk height, egg white height, egg yolk
weight, egg white weight, yolk index, Haugh Unit,
Eggshell Index. Those observations can be seen in Figure
2.

Another factor proving that the production and the
quality of eggs produced by the quails vaccinated with
hepatitis B vaccine and given supplements of curcumin
and turmeric powder were higher can be observed from
the hierarchy of ovarian follicles. An increase in the
number and size of the hierarchy of ovarian follicles is
shown in Figure 3 and Table 4.

CONCLUSION

Based on the results in the current research, the quails
vaccinated with hepatitis B vaccine and given supplements
of curcumin and turmeric powder could produce eggs
containing high protein with low fat and cholesterol levels,
so that they can be used as an alternative in producing
eggs as a supplement for hepatitis sufferers. Quail
vaccinated with hepatitis B vaccine 2 times at the age of
30 and 60 days and given a curcumin supplement 12 mg/
quail/day (P2) produced the highest egg productivity and
the best egg quality in the form of the highest Yolk Index
and more developed follicular hierarchy.
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