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ABSTRACT

Riboflavin carrier protein from spotted owlet eglly has been isolated and it was assayed using
spectrophotometry. The spectral intensity (1.68Mfosolution showed small changes with a gradualtyease in
Riboflavin Carrier protein Binding capacity initigl 10ul to 40ul and decreased binding capacityrlate between

50 to 60 pl concentration. Isolated protein (RCRhding affinity to Riboflavin was calculated at fdifent
concentrations and the results are communicated.

Key note: RCP = Riboflavin Carrier Protein, RF= RiboflavinCR-Riboflavin Complex

INTRODUCTION

Vitamin binding proteins bind stoichimetrically anmdversibly to vitamins with high affinity and rqater like
specificity. Some of these vitamin carriers, thageecific vitamins are constitutive while others dfie to
riboflavin. Upon physiological demand these bindprgteins control the supply of active metaboliteoénzyme.
These binding proteins are able to scavenge ntgrigmd the embryo from infection by microbes tlegjuire the
ligands. The specific carrier proteins for vitamswgh as vitamin A and vitamin D have been idesdifin normal
serum in all vertebrates [1, 2, 3 and 4]. Protéinsling to water soluble vitamins such as Riboflelvinding/carrier
proteins [5,6,7,8,9,10 and 11], vitamin,Binding protein [12 and 13] and thiamin bindingtein [14 and 15] have
been demonstrated in the sera, egg white and Yalkeoegg laying hens. Riboflavin binding protéRfBP) is a
phosphoglycoprotein, whose primary physiologicahction is to store riboflavin [16]. This carrier gbein is
essential for embryonic vitamin nutrition [17, I8 and 20]. In the liver, RfBP is synthesized amdécreted into
the blood stream, where it complexes with riboflavihis complex is then deposited as part of thi yo a
developing oocyte. RCP was purified from spottedet (Athene brampeggs. This was compared with hen
(Gallus domesticus) RCP to understand the strucaggects, immunological characteristics, alph& beta ()
percentage in secondary structure of single poptige chain Riboflavin carrier protein(RCP) andblided RCP
against serum antibodies cytotoxicity activitydstwof the two avian species. Riboflavin carriertgio from hen
and spotted owlet egg Riboflavin carrier proteivéndeen isolated and their structures comparedDfy-BAGE
here ours experiment observed spotted owlet yollofRivin carrier protein molecular weight is 3kD#éference
and secondary structure mapping study, AlpaBeta ) percentage in Riboflavin carrier protein is diéfat [21].
No studies were conducted using spotted owlet Hmgfere with a specific target against Riboflavinrriza
Protein’s of spotted owlet egg yolk, Binding Cappaeind RCP-Riboflavin Complex (Quenched) studies.
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EXPERIMENTAL SECTION

21 REAGENTS

A. 1Img/ml Riboflavin Stock Solution (Prepare 500 mbieionized water containing 1 ml of concentratétl tising
Riboflavin. B. 4.0 pg/ml Riboflavin Solution (Prepare 40 ml inatézed water using Reagent A. Prepare Fresh).
50 mM Sodium Acetate Buffer pH 5.5 at 25°C (Prep®eml in deionized water using Glacial Acetic Acdd
adjust pH to 5.5 with NaOH.) anB. Riboflavin Carrier Protein Solution (Prepare ausioh containing 1 mg/ml).

3. SPECTRAL STUDIES:

3.1 UV-Spectra

The absorption spectrum of free Riboflavin was rded using UV-Visible recording spectrophotometemida 25
Perkin Elmer). The Riboflavin solution contained 2§ Riboflavin dissolved in 500 ml distilled waté&ml of this
standard solution was diluted to 5 ml with 0.05 dtlism phosphate buffer pH 7.4. The absorption speaf the
partially purified and purified RCP preparationsravealso recorded by diluting the protein suitablithwthe

respective buffers or directly from the elutesia# tolumn. Riboflavin (Rf) dissolved in buffer wiaansferred into
one ml curette. Riboflavin was taken as blamk. Blenk and the sample with Riboflavin Carrier proteias
measured in the wavelength range between 190-600mi.1.0 ml reaction mixture, 10 ul to 60 Riboflavin

Carrier protein samples (0.0264 ug/10ul) gradulbreased were used in this experiment. Biding cipavas

expressed as (L1g) Riboflavin bound per (ug) proteonditions in intensity Spectra, Binding Capacitight Path
=1Cm, T=25°C,Ph=55

Isolation of Riboflavin carrier protein (RCP) chetreristic of Riboflavin-apoprotein forms (holopruotg are the
presented in the study. The free Riboflavin showbdorption maxima at 451nm. Binding of Riboflavin the
protein was checked using different aliquotes aftgin (10ul= 0.0264 ug of protein) resulting in ttdft of the
absorption peak from 451 nm to 447 nm and 448 nt®pt, 20 ul, 30 pl, 40 ul, 50 pul and 60 pl concatitns of
protein respectively (peak intensity is increasettbe wavelength was decreased).

RESULTSAND DISCUSSION

Table 1: Riboflavin binding of Riboflavin Carrier protein (Riboflavin-apoprotein complex)

S.No Riboflavin binding of Riboflavin Carrier peih (RCP)/ (Riboflavin-apoprotein complex)
Different Wavelength range (190-600nm)  After binding of
Conc. (ul) of and Absorbance values protein estimation
1 Riboflavin (B) protein (Intensity Peaks ) [(s))
10 447nm 1.689 0.0247
20 448nm 1.739 0.0294
Riboflavin
(1mg/1ml) W‘"’(“Z’i'g_’é%tg n'?na;”ge A(%Stg;bs"’l‘tr;)ce 30 448nm 1.764 0.0319
» (900 pl)
40 447nm 1.788 0.0355
Riboflavin 451nm 1.687 50 448nm 1.770 0.0348
60 448nm 1.786 0.0350

In the present work, Riboflavin carrier protein (RCwas purified for the first time from owlet eggll. Free
riboflavin showed absorption maxima at 446 nm aGé Bm. However, in the holoprotein form (Riboflavin
apoprotein complex) the absorbance peak shiftetbionm, at the same time the absorbance band atrB66as
shifted to 374 nm. Thus the spectra data were mmpbete agreement with the data reported for theofieotein and

it was confirmed that the purified protein (Ribafla carrier protein) were riboflavin—apoprotein qalex
(Figure.l). Riboflavin carrier protein elution pitefon sephadex G-100 fraction by spectral O.D &alat 280 nm &
455 nm [22 and 23]. Purified absorption spectrirther the visible absorption spectra revealed tthet RCPs
isolated had absorption maxima at 376 nm and 459haracteristic of Riboflavin-apoprotein forms Igharotein).
The free Riboflavin showed absorption maxima at 4F1L At the same time the absorption at 366 nm sdow
remarkable hypochromism without a shift of banditpas.
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Figure 1: Riboflavin binding of Riboflavin Carrier protein (riboflavin-apoprotein complex)

However, in holo protein from spotted owlet eggkyRBliboflavin Carrier protein (RCP) absorption pedkd46nm
shifted to 459 nm. In egg yolk RCP, absorption patk46 nm shifted to 457nm. Thus, the spectra dadre in
complete agreement with the data reported for neoprotein and it was confirmed that the purifigdtein was
riboflavin apoprotein complex. The Visible absooptispectra revealed that the RCPs isolated absomptaxima at
376 nm and 459nm; characteristic of Riboflavin-apbgin forms (holoprotein). Riboflavin carrier peat obtained
from sephadex G-100 column was used for furthatistuThe free Riboflavin (Rf) showed absorption maxinia a
451 nm. The absorption at 366 nm showed remarkapechromism without a shift of band position. Heere
isolation of Riboflavin carrier protein (RCP) cheteristic of Riboflavin-apoprotein forms (holoprotestudy. The
free Riboflavin showed absorption maxima at 451imding of Riboflavin to the protein was checkedngs
different aliquotes of protein (10ul= 0.0264 ugpobtein) resulting in the shift of the absorpticeag from 451 nm
to 447 nm and 448 nm 10ul to 60 pl concentratiootgin respectively (peak intensity is increased e
wavelength was decreased). The absorption spetttee mqueous phase (pH 5.5) solution of Rf shogvaalual
increase in absorption at 451nm with a concomiitagrease at around 385nm indicating the bindingibbflavin
Carrier protein. A decrease in the absorptionibbRavin Carrier protein at 451 nm to 447nm an@d#h is due to
the formation of Rf-RCP complex during the reactidine spectra Intensity (1.687) of Rf solution shemall
changes with a gradually increase in Riboflavin rigar protein Binding capacity 1.689 (0.0247u9),
1.739(0.0294pg), 1.764(0.0319ug), 1.788(0.035511g)70(0.0348ug) and 1.786 (0.0350ug) graduallyease
10pul to 40ul but 50ul and 60ul concentration desdabinding capacity. Riboflavin Carrier proteimcentration
compared to those observed in the present of Ricéleve confirmed that the isolated protein (RCB3 Wwinding
to Riboflavin.
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