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ABSTRACT
Infectious bursal disease (IBD) virus is a 
highly contagious pathogen that causes dam-
age to lymphoid organs and remains a threat 
to the poultry industry worldwide. IBD virus 
infection causes immunosuppression that 
leads to increased susceptibility to secondary 
infection and failed of vaccination programs. 
Specific IgY against IBDV isolated from 
egg yolk could be applied as passive im-
munization to susceptible young bird in the 
susceptible period (19- 26 days). The aim of 
this study was to produce immunoglobulin 

Y against IBD virus in layer chicken and to 
purify IgY from egg yolk by using biocom-
patible reagent. Ten female, Isa Brown layer 
chickens were vaccinated with IBD vaccine. 
The biocompatible technique to purify of 
IgY from egg yolks in this study consists of 
two main procedures, namely lipid removal 
from eggs yolk and IgY precipitation from 
the supernatant of the first step. Separa-
tion of lipids from egg yolk was done by 
a combination of water dilution, freezing, 
and centrifugation method. Isolation of 
IgY was done by salting out using 8.8% 
NaCl at pH 4.0. This technique was able to 
produce high purify IgY without decreased 
in immunoactivity of IgY. This technique is 
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environmentally friendly and simple for IgY 
purification.

INTRODUCTION
Infectious bursal disease (IBD) virus is a 
highly contagious pathogen that causes dam-
age to lymphoid organs and remains a threat 
to the poultry industry worldwide (Wang 
et al. 2017). IBD virus infection causes 
huge economic loss to the poultry industry 
annually (Farooq et al. 2012). IBD virus 
is a non-enveloped, double-stranded RNA 
(dsRNA) virus belonging to the Birnaviri-
dae family (Mundt et al. 1995; Lasher et 
al. 1994; Berg 2000). IBD virus infection 
causes massive destruction of the B lym-
phocyte precursors in bursa that leads to the 
lymphoid depletion of B cells and marked 
atrophy of the bursa, thereby leading to the 
severe immunosuppressive disease (Käufer 
and Weiss 1980; Sharma et al. 2000; Yao 
and Vakharia 2001; Liu and Vakhaira 2004). 
This condition leads to an increased suscep-
tibility to secondary infection and does not 
respond adequately to vaccinations (Malik et 
al. 2006). 

Specific IgY against IBDV isolated from 
egg yolk could be applied as passive im-
munization to susceptible young bird in the 
susceptible period (19- 26 days). Egg yolk 
IgY antibodies offer a practical alternative 
because of their feasibility for large-scale 
commercial production and the relative non-
invasive methods used for their preparation 
(Kumaran and Citarasu 2016). Immunoglob-
ulin concentration in the yolk was equal to 
or greater than in serum of chicken (Malik et 
al. 2006). In addition, the other advantages 
of IgY production from egg yolks is rapid 
production process and IgY can be stored in 
eggs at 4 °C for at least 1 year (Amro et al. 
2017). 

The antibodies derived from chicken egg 
yolks are used in many applications, includ-
ing immunotherapy and immunodiagnostics 
(Nasiri et al. 2016; Tabll et al. 2015; Dias et 
al. 2010). The production and purification 
technique of IgY from egg yolk is environ-
mentally friendly, cheap, easy, and simple 
The aim of this study was to produce im-

munoglobulin Y against IBD virus in layer 
chicken and to purify IgY from egg yolk by 
using a biocompatible reagent.

MATERIALS AND METHODS
Immunization of Hens
The vaccine used in this study is a com-
mercial inactivated oil-based vaccine against 
IBD virus (Medivac Gumboro Emulsioan®, 
PT. Medion, Indonesia). Ten female, Isa 
Brown layer chickens (30 weeks old), 
were used.  The chickens were reared in an 
individual cage with free access to water 
and feed. The layer chickens at 30 weeks of 
age were primed with oil-based IBD vaccine 
(0.5 ml dose/chicken with intramuscular 
injection). Boosting was performed two 
times with an interval of 14 days  (same 
dose and route of the vaccine as described 
previously). Serum and eggs were collected 
before the first vaccination and 7 days after 
of each boosting. 
IgY Separation and Purification
Egg yolk was manually separated from the 
egg white of all collected eggs manually. 
Procedure for isolation of IgY refers to 
Hodek et al. 2013 with minor modification 
using biocompatible chemicals. This proce-
dure was divided into two stages: prepara-
tion of water-soluble fraction (WSF) of yolk 
and precipitation of IgY. WSF was prepared 
by diluting yolk 7 times (by volume) with 
aquadest and pH adjusted to 5.0 with 0.5 
M HCl. The mixture froze at -20 °C and 
thawed at 4 °C. The aggregated egg yolk 
granules were sedimented by centrifugation 
at 13,500 g for 15 min at 4 °C and super-
natant was collected. The supernatant was 
filtered with filter paper to get clear filtrate 
of WSF.

The second purification stage was 
precipitation of IgY. IgY. Precipitation was 
done by using sodium chloride because of 
its biocompatibility. Solid NaCl was added 
to WSF until 8.8% NaCl in the total volume 
of WSF.  Mixtures were stirred for 2 hours at 
room temperature, pH was adjusted with 0.5 
M HCl to 4, and then centrifuged at 3,700 g 
for 20 min at 4 °C. Supernatants were dis-
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carded and the pellets dissolved in PBS. 
IgY Confirmation by ELISA and  
SDS-PAGE 
The ELISA was used to evaluate the titer of 
specific antibody against IBD virus in serum 
and purified IgY. This assay was also used to 
evaluate the effect of pH in purification pro-
cess on bioactivities and stability of purified 
IgY. The ELISA was done four-times: 

•  in pre-vaccination
•  1-week post first vaccination
•  1 week post first boosting, and 
•  1-week post second boosting. 

ELISA was done by using IDEXX Infec-
tious Bursal Disease Virus Antibody Test Kit 
(USA). The test procedure was done base on 
the kit manual. Values were recorded at 650 
nm absorbance. ELISA plate was read using 
an ELISA plate reader.

SDS-PAGE gel electrophoresis was used 
to determine the molecular weight of the 

purified IgY, and to assess the  puri-
fied IgY after the purification process. 
The SDS-PAGE samples were WSF, 
purified IgY, and chicken IgY (as a 
positive control). Protein samples 
were analyzed on 10% SDS-PAGE 
gels under reduced and non-reduced 
conditions. Gels were run at 200 
V for 1 hour, and then stained with 
Coomassie Blue. The gels were de-
stained in 40% methanol with 10% 
acetic acid until a clear background 
was reached.

RESULTS
In this study, purification of IgY 
from egg yolk by using biocompat-
ible technique was only used with 

safe chemicals.  Separation of lipid from 
egg yolk was done by the combination of 
water dilution, freezing, and centrifugation 
method. Aquadest as the safe substance was 
used in this first procedure. This method was 
effective, efficient, and inexpensive for sepa-
rating lipid from the mixture. 

The second step in this study aimed 
to isolate of IgY from WSF. Precipitation 
method was done by using a salting-out 
procedure. NaCl 8.8% as the biocompatible 
substance was able to precipitate IgY from 
the mixture. This procedure was done at pH 
4.0 at room temperature. SDS-PAGE analy-
sis (Figure 1) and showed the optimal IgY 
precipitation result. This result revealed the 
purity of purified IgY after this final step. 

ELISA was done in this study to deter-
mine the concentration of IgY in serum and 
purified IgY. The highest titer of IgY against 
IBD virus in serum was observed 1 week 
after the first booster (Table 1). The ELISA 

Figure 1.The SDS-PAGE profile of IgY (M: marker, 1 
and 2: standard IgY non-reduced,3 and 4: standard 
IgY reduced, 5 and 6: WSF, 7 and 8: purified IgY).

Time The titer of IgY in serum 
(ELISA unit)

The titer of purified IgY 
(ELISA unit)

Pre-vaccination 5797 5447
1-week post first vaccination 6150 4526

1-week post first booster 10347 6687
1 week after the second booster 7320 8016

Table 1. The titer of IgY against IBD virus in serum and purified IgY in several time 
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result showed that the titer of purified IgY 
was increased from 1-week post first vacci-
nation until 1 week after the second booster. 
The results of ELISA assay indicated that 
low pH at purification process did not dam-
age the IgY. Specific anti- IBD virus IgY at 
the end of purification process can recognize 
IBD virus. 

DISCUSSION
The results of this study show that it is pos-
sible to produce of IgY from chicken eggs 
with a chicken immune system boosted by 
vaccination with IBD virus. This method 
offers several advantages by producing 
IgY from chicken eggs. Namely, no blood 
sampling is needed, considerable amounts 
of antibodies can be obtained at a fairly low 
cost, and IgY can be stored in eggs at 4 °C 
for several times before using. Therefore, 
the production of polyclonal antibodies 
through the immunization of chicken makes 
IgY a good alternative. This technique can 
produce the antibodies in a large amounts 
with high quality from simple methods of 
production without an invasive procedure. 
The IgY from chicken eggs has the potential 
of expanding to other antigens (Amro et al. 
2017; Sudjarwo et al. 2017; Grando et al. 
2017; You et al. 2014; Aguilar et al. 2014).

The IgY titer was increased gradually 
from 1 week after vaccination until 1 week 
after the first booster. In 1 week after the 
second booster, the IgY titer in serum was 
decreased slightly. Furthermore, the IgY 
titer of purified IgY from egg yolks always 
shows a gradual increase from the beginning 
of vaccination process until 1 week after 
the second booster. The increase of IgY in 
serum have different times with the increase 
of IgY in the egg. Serum levels of IgY raised 
more rapidly than in the egg. This indicated 
the need for several time to transfers and to 
deposit IgY from blood vessels to egg yolks. 
In addition, the IgY in serum was decreased 
faster than in the egg.   

Biocompatible technique in this study 
has successfully purified chicken IgY anti-
body in egg yolks of hyperimmunized hens. 
This method consists of two main steps; 

namely, lipid removal from egg yolk and 
IgY precipitation from the supernatant of the 
first step. In the first step of the procedure, 
only aquadest and HCl are added to the 
yolks. Those substances are environmentally 
friendly. Separation of lipid from egg yolk 
was done by a combination of water dilu-
tion, freezing, and centrifugation method. 
These methods are simple, cost-effective, 
have simple equipment requirements, and 
simple handling processes.

NaCl precipitation at low pH in the 
second step is a cheap and rapid method to 
precipitate IgY from the mixture of pro-
teins. The salting-out procedure was able to 
precipitate of IgY with low NaCl concentra-
tion in a single step. High purify IgY was 
produced in this step. The SDS-PAGE result 
of purified IgY showed the molecular weight 
patterns agreed with the expected molecular 
mass. The reactivity of IgY was not affected 
by low pH during the purification. Hodek et 
al. 2013 study also explained the extraction 
of total IgY from egg yolk by using NaCl 
precipitation. That study demonstrated that 
this technique can purify IgY until 97% with 
no any decrease in immunoreactivity of 
purified IgY. Moreover, the most common 
and safe materials (tap water, NaCl) were 
used within the whole procedure providing 
the final IgY preparations fully acceptable 
for various human applications, such as food 
additives, peroral medications or cosmetics.

CONCLUSION
The IgY against IBD virus can produce 
from chicken eggs with chicken immune 
system boosted by vaccination with IBD 
virus. This method offers several advan-
tages in the production of IgY from chicken 
eggs; namely no blood sampling is needed, 
considerable amounts of antibodies can be 
obtained in a fairly low cost, and IgY can be 
stored in eggs at 4 °C for several time before 
using. Biocompatible technique in this study 
has successfully purified IgY from egg 
yolks with high purity and immunoactivity. 
This technique is environmentally friendly, 
simple, cost-effective, a simple equipment 
requirement, and simple handling process.
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