
                                                                      Kudle et al., IJPSR, 2012; Vol. 3(2): 494-496                            ISSN: 0975-8232 

Available online on www.ijpsr.com                                                                            494 

IJPSR (2012), Vol. 3, Issue 02                                                                                                   (Research Article) 

 
Received on 30 September, 2011; received in revised form 10 November, 2011; accepted 29 January, 2012 

PURIFICATION AND CHARACTERIZATION OF RIBOFLAVIN BINDING PROTEIN FROM THE EGG WHITE OF EAGLE 
(AQUILA HASTATE) 

Madhkar Rao Kudle*, Satheesh Kumar Boddu and Prasad MSK 

Department of Biochemistry, Kakatiya University, Warangal- 506 009, West Bengal, India 
 

 

ABSTRACT 

Riboflavin binding protein (RfBP) was isolated from the eggs of Aquila 
hastate (eagle). The protein was purified in two steps, DEAE – Sepharose ion 
exchange chromatography and gelfilteration on Sephadex G-100. The 
holoprotein had an absorption spectrum characteristic of flavoproteins. The 
purity of the protein was judged by SDS-PAGE technique. A single band on 
the slab and cylindrical gel revealed that the protein was pure comparison of 
the mobility of RfBP with that of the standard molecular weight marker 
proteins suggested that RfBP from the egg white of Aquila hastate had  a 
molecular weight close to 29 Kd. 

INTRODUCTION: The eggs of oviparous species store 
all essential nutrients to meet the needs of the 
prospective embryo. Recent studies have established 
that vitamin binding protein from a special group of 
soluble protein present in eggs and other body fluids 
which ensure optimal bioavailability of the vitamins 
during growth and development.  

The indispensability of RfBP has demonstrated in a 
study on the homozygous recessive mutant (rd-rd) of 
domestic foul wherein a gene mutation leading to the 
absence of RfBP resulted in the death the developing 
embryos. Further the discovery that 
immunoneutralization of RfBP in animals such as rats 
and monkeys resulted in the abrupt termination of 
pregnancy clearly established the functional 
significance and RfBP. 

In the present study RfBP was purified for the first time 
from the Indian eagle (Aquila   hastate) egg white and 
compared with hen egg white RfBP. Indian eagle 
belongs to the rail family, Accipitridae and is about 60 
cm in length with a wingspan of 150 cm. 

Hen egg white RfBP was initially isolated by Rhodes et 
al., 1 and later RfBP was also isolated from the eggs of 
pigeon 2 and Peacock 3. These methods were slightly 
modified for the isolation of RfBP from the egg white 
of A. hastate (eagle). 

MATERIALS AND METHODS: A. hastate eggs were 
procured from Golconda fort, Hyderabad, Andhra 
Pradesh. DEAE- Sepharose and Sephadex G-100 used in 
the present study were obtained from Sigma Chemical 
Company, St. Louis, USA. Bovine Serum Albumin, 
acrylamide, N, N, N1, N1- Tetramethylethylethylene- 
diamine, N, N1- methylene-bis-acrylamide and SDS 
were procured from Loba Chemicals, Mumbai, India. 

Isolation and purification of Aquila hastate egg white 
RfBP: RfBP from A. hastate egg white (from 10 eggs) 
was isolation following the methods previously 
reported 1, 4, 5 with a few modifications.  

A. hastate egg white was collected and homogenised 
with an equal volume of 0.1 M sodium acetate buffer 
pH 4.5.  To the clear supernatant DEAE-Sepharose 

Keywords: 

Aquila hastate,  

DEAE-Sepharose,  

Electrophoretic characterization, 

Riboflavin binding protein (RfBP) 

Correspondence to Author: 

K. Madhkar Rao  

Department of Biochemistry, Kakatiya 
University, Warangal- 506 009, West 
Bengal, India 

 



                                                            Kudle et al., IJPSR, 2012; Vol. 3(2): 494-496                                             ISSN: 0975-8232 

                                                                             Available online on www.ijpsr.com                                                                            495 

previously equilibrated with 0.1M sodium acetate 
buffer pH 4.5 was added. The DEAE-Sepharose with 
bound protein was washed with excess of 0.1M 
sodium acetate buffer pH 4.5. Bound proteins were 
eluded with the same buffer containing 0.5M sodium 
chloride by suction filtration.  

Fresh DEAE-Sepharose previously equilibrated with 0.1 
M sodium acetate buffer pH 4.5 was packed into the 
column and then the partially purified RfBP was loaded 
onto the column. Riboflavin binding protein was eluted 
from the column with 0.1 M sodium acetate buffer, pH 
4.5 containing 0.5 M sodium chloride. 

Fractions were collected and absorbances were 
measured at 280 nm and 455 nm. Further purification 
of A. hastate egg-white RfBP was achieved by gel 
filtration column chromatography using Sephadex G-
100. The column was equilibrated with 0.02 M 
phosphate buffer pH 7.3 containing 0.5 M sodium 
chloride. Protein in each fraction was determined by 
the method of 6. 

A. hastate egg-white RfBP samples were dissolved in 
50 µl sample buffer and kept in a boiling water bath for 
2 minutes. Samples (20 µl) were loaded into the slots 
of SDS-PAGE slab gels. Initially electrophoresis was 
carried out at 15 mA for 30 minutes after which the 
current was raised up to 30mA. After the 
electrophoresis, the plates were removed from the 
chamber and gel was detached by flushing distilled 
water between the plates. The gel was stained 
immediately at room temperature. Later the gel was 
destained using the destaining solution.  

RESULTS AND DISCUSSION: The peak fraction obtained 
after Sephadex G-100 gel filtration column 
chromatography was used to record the absorption 
spectrum using UV Visible recording 
spectrophotometer. As could be seen from Figure 1 
the holoprotein showed absorption maxima at 376 nm 
and 458 nm characteristic of riboflavin apoprotein 
form 7. 

 
FIG. 1: ABSORPTION SPECTRUM OF A. HASTATE EGG WHITE- 
RfBP (SEPHADEX G-100 FRACTION) 

Electrophoresis on analytical poly acrylamide gels 
(7.5%) was conducted at pH 8.3. The purity of the 
isolated protein was judged by slab and cylindrical SDS-
PAGE methods. The electrophoretic pattern obtained 
was shown in Figure 2 and 3. A major band 
corresponding to RfBP was seen in the DEAE–
Sepharose eluted fraction. Complete purification was 
achieved by gel filtration chromatography on Sephadex 
G-100 as a single band free from other minor 
contaminating proteins was obtained (Figure 2). RfBP 
moved as a single band on the cylindrical gels also 
(Figure 3). Comparison of the mobility of RfBP with 
that of the standard molecular weight marker proteins 
revealed that the RfBP had a molecular weight close to 
29 Kd. 

 
FIG. 2: SDS-PAGE PATTERN OF EAGLE EGG-WHITE RfBP 
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1. Eagle egg-white RfBP Sephadex G-100 
fraction. 

2. Hen egg-white RfBP Sephadex G-100 fraction. 

3. Protein Molecular Weight Markers (20,000 to 
97,400 Da) 

 
FIG. 3: CYLINDRICAL GEL ELECTROPHORETIC PATTERN OF THE 
EAGLE RfBP (SDS-PAGE) 

 

1. Eagle egg-white RfBP Sephadex G-100 fraction. 

2. Protein Molecular Weight Markers (20,000 to 
97,400 Da) 

CONCLUSION: The present study clearly showed that 
RfBP isolated from egg white of a huge flying bird, the 
eagle, had an electrophoretic mobility similar to that of 
the domestic fowl (non flying) egg white RfBP, having a 
similar molecular weight, suggesting that the RfBP 
from these two species could be similar and mostly 
remained unaltered.  

REFERENCES: 

1. Rhodes MB, Bennett N and Feency RE: The flavoprotein – 
Apoprotein system of egg-white. Journal of Biological Chemistry 
1959; 234: 2054-2060. 

2. Vijayalakshmi R, Madhukar J and Prasad MSK: Purification and 
characterization of Riboflavin carrier protein from hen egg yolk 
and pigeon egg yolk. Asian Journal of Biosciences 2006; 1(2); 
157-159.  

3. Rajender G, Benarjee GP and Prasad MSK: Current Science 
2007; 93: 24-25. 

4. Farrell HM, Mallette MF, Buss RG and Clagett CO: The nature of 
the biochemical lesion avian renal riboflavinuria. The isolation 
and characterization of the riboflavin binding protein from egg 
albumin. Biochemica Biophysica Acta 1969; 194: 433. 

5. Hamazume Y, Mega T and Ikenaka T: Yolk-riboflavin binding 
proteins and amino acid sequence of egg-white riboflavin 
binding protein. Journal of Biochemistry 1984; 95: 1633-1644. 

6. Lowrey OH, Rosebrough N, Farrl AL and Randall RJ: Protein 
measurement with the Folin phenol reagent. Journal of 
Biological Chemistry 1951; 193: 265-275. 

7. Choi JD and Mc Cormic B: Archives of Bio-Chemistry and bio-
Physics 1980; 204: 41-51. 

 

 

************************** 

 
 


