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Separation of Immunoglobulin G from Colostrum
by Reverse Micelles of Cationic Surfactant
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Abstract

This study was carried out to separate immunoglobulin G(IgG) from colostrum using reverse micellar
extraction of cationic surfactant and to suggest suitable extraction conditions. The reconstituted colostrum
powder was solubilized into a reverse micellar phase containing CDAB(cetyldimethylethyl ammonium bromide)
by mixing equal volume of the aqueous and organic phase with constant stirring. The solubilization of proteins
from the aqueous to the organic phase was manipulated by pH and ionic strength of the aqueous phase and
concentration of surfactant in the organic phase. Based on the SDS-PAGE and densitometry, about more than
90% of initial IgG was remained in the aqueous phase after reverse micellar extraction. Although the aqueous
phase contained lactoferrin and bovine serum albumin as minor components, about 93% of the total protein
was IgG. The efficient extraction was achieved by the reaction of sodium phosphate buffer(pH 8) containing 50
mM KCl and organic phase containing 100 mM CDAB. The separation of IgG using reverse micellar extraction
was simple, highly efficient and easy to be scaled up.
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Fig. 1. Proteins remained in the aqueous phase after reverse
micellar extraction of the reconstituted colostrum pewder at
various pHs.

LF: lactoferrin, BSA: bovine serum albumin, IgG: immunoglobulin
G, CN: caseins, LG: B-lactoglobulin, LA: a-lactalbumin.

The extraction was performed with the aqueous phase containing
50 mM KCl at designated pHs and the organic phase containing
50 mM cetyldimethylammonium bromide(CDAB). The extraction
time was 30 min.
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Fig. 2. Proteins remained in the aqueous phase after reverse
micellar extraction of the reconstituted colostrum powder at
various KCl concentrations.

LF: lactoferrin, BSA: bovine serum albumin, IgG: immunoglobulin
G, CN: caseins, LG: B-lactoglobulin, LA: a-lactalbumin.

The extraction was performed with the aqueous phase of pH 8
containing designated KCl concentrations and the organic phase
containing 50 mM cetyldimethylammonium bromide(CDAB). The
extraction time was 30 min.
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Fig. 3. Proteins remained in the aqueous phase after reverse
micellar extraction of the reconstituted colostrum powder at
various CDAB concentrations.

LF: lactoferrin, BSA: bovine serum albumin, 1gG: immunoglobulin
G, CN: caseins, LG: B-lactoglobulin, LA: a-lactalbumin.

The extraction was performed with the aqueous phase of pH 8
containing 50 mM KCI and the organic phase containing different
concentrations of cetyldimethylammonium bromide(CDAB). The
extraction time was 30 min,
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Fig. 4. Electrophoregram of reconstituted colostrum pow-

der and the aqueous phase after reverse micellar extraction.
LF: lactoferrin, BSA: bovine serum albumin, IgG HC: immu-
noglobulin heavy chain, IgG LC: immunoglobulin light chain, CN:
caseins, LG: p-lactoglobulin, LA: a-lactalbumin.
(1) Molecular weight standard, (2) reconstituted colostrum powder,
(3) the aqueous phase after reverse micellar extraction. The extra-
ction was performed with the aqueous phase of pH 8 containing 50
mM KCl and the organic phase containing 100 mM cetyldimeth-
ylammonium bromide(CDAB). The extraction time was 30 min.
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Fig. 5. Protein profile of reconstituted colostrum powder
(before extraction) and the aqueous phase after reverse
micellar extraction.

LF: lactoferrin, BSA: bovine serum albumin, IgG: immunoglobulin
G, CN: caseins, LG: lactoglobulin, LA: a-lactalbumin.

The extraction was performed with the aqueous phase of pH 8
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