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Abstract-Soybean gamma-conglycinin was isolated by isoelectric precipitation and ammonium sulphate fraction- 
ation. The crude protein was purified by ion-exchange chromatography on DEAE-Sepharose CLdB and gel filtration 
on Sepharose CL-6B. The purified gamma-conglycinin was homogeneous on two kinds of gel electrophoresis and an 
ultracentrifugal analysis. A subunit band, distinguishable from other subunit bands of beta-conglycinin and glycinin, 
was detected by sodium dodecyl sulphate electrophoresis. Amino acid composition was similar to those of the other 
storage proteins of soybean. Some physical properties were also studied. 

INTRODUCTION 

Gamma-conglycinin, a 7s globulin, is one of the com- 
ponents of soybean storage protein. Catsimpoolas and 
Ekenstam [l] have isolated four major antigenically 
different components from soybean reserve protein. 
These components were given the names glycinin, alpha-, 
beta- and gamma-conglycinin. These conglycinins were 
separated by gel filtrations on Biogel A-l.5 m and 
Sephadex G-100, and by ion exchange chromatography 
with DEAE-Sephadex A-SO. In these experiments, 
gamma-conglycinin and beta-conglycinin were obtained 
from 7s globulin isolated by the procedures described by 
Koshiyama [2] and 7s globulin isolated by the methods 
of Roberts and Briggs [3], respectively. Thereafter, the 
major 7s ultracentrifugal component of soybean protein 
was proven to be identical with beta-conglycinin [4], not 
gamma-conglycinin, from the comparison of immuno- 
logical and other properties. It was reported that beta- 
conglycinin and gamma-conglycinin were the 7s ultra- 
centrifugal components and that the former had the 
ability of dimerization with a change of ionic strength 
from 0.5 to 0.1 but the latter lacked this ability [S]. 

Since gammaconglycinin is a minor protein, special 
devices are needed to remove the major proteins. 
Koshiyama and Fukushima [6] isolated pure gamma- 
conglycinin by using the following methods: (i) affinity 
chromatography on concanavalin A (Con A) Sepharose, 
(ii) gel filtration on Sepharose 6B, (iii) preparative scale 
disc electrophoresis and (iv) affinity chromatography on 
beta-conglycinin-antibody Sepharose. Among these pro- 
cedures, method (iii) is difficult for obtaining a moderate 
amount of gamma-conglycinin, and method (iv), although 
a good procedure to remove a special protein, is com- 
plicated and tedious. Furthermore, the electrophoretic 
behaviour and the subunit composition of the protein 
have not been studied. 

The present paper describes improved separation 
methods including isoelectric precipitation and am- 
monium sulphate fractionation. The purified protein was 
analysed by electrophoresis. Some chemical and physical 
properties of the protein were also studied. 

RESULTS 

The gammaconglycinin prepared by a partially modi- 
fied procedure of Koshiyama and Fukushima [6] gave a 
single band on polyacrylamide gel electrophoresis by the 
Ornstein-Davis system [7,8] and the protein was used as 
a standard. Precipitation behaviour at various pH levels of 
a buffer-extracted protein was examined by sodium 
dodecyl sulphate (SDS) polyacrylamide gel electro- 
phoresis as shown in Fig. 1. The precipitate at pH 6.6 
contained a large amount of glycinin but little gamma- 
conglycinin. Another precipitate was obtained at pH 6.3 
by precipitation of the supernatant at pH 6.6. The pre- 
cipitate at each pH was obtained in a similar manner. 
Glycinin contents decreased with reduced pH; conversely, 
those of gamma-conglycinin and betaconglycinin in- 
creased. At pH 5.7 most of the gamma-conglycinin was 
precipitated, but beta-conglycinin was precipitated at 
even lower pH’s. From these results, the precipitate at 
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Fig. 1. Composition of the isolated fractions by isoektric 
precipitations. The precipitated fractions were analysed by SDS 
gel electrophoresis followed by scanning with a densitometer. 
Gamma-conglycinin (0), glycinin (O), beta-conglycinin (A) and 

others (A). 
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32.5 mM KIHPO.,, 0.4 M NaCl, 10 mM 2-ME, pH 7.6, ionic 
strength (I) = OS], and salted-out at 60% with (NH&$O, 
(780g to 11.). After stirring for 30min at room temp, the 
suspension was centrifuged (8500 rpm, 10 min, 20”) to yield a ppt, 
the crude gammaconglycinin. 

Electrophoreses. The disc electrophoresis [7, 81 with 7.5% 
separating gel and 5.0 y0 spacer gel was carried out by using a slab 
gel apparatus. SDS gel electrophoresis in 7.4% acryltide gel 
using a slab gel apparatus was carried out according to the 
method of ref. [15-J. The gels were stained with Coomassie Blue 
G-250. The destained gels were scanned at 57Onm (reference 
720 nm) with a Shimadxu Dual-Wavelength TLC Scanner CS- 
900. 

Ultracentrifugal analysis. The sample in standard KPi buffer 
(I = 0.5) or KPi buffer (2.6 mM KHIPOb, 32.5 mM K*HPO;, 
pH 7.6, I = 0.1) was analysed with a Hitachi UCA-1 ultra- 
centrifuge at 55 430 rpm. 

immunochemical methods. Antisera to gamma-conglycinin 
were prepared by the procedure of ref. [l]. Double ge& im- 
munodiffusion in agar was carried out according to the method 
of ref. [16]. The gel medium consisted of 1% agar in standard 
KPi buffer. Protein samples were dissolved in the same buffer and 
reactants were allowed to diffuse at room temp for 24 hr. 

Analyses of physical properties. Ultracentrifugation was carried 
out at room temp at 55 430 rpm in the standard KPi buffer 
containing 0.02 % NaNs. The diffusion coefficient of the protein 
was determined by immunological method of ref. [17] in the 
same conditions described above. Partial specific vol. was 
calculated from the amino acid composition. Viscosities of the 
protein solns were measured with a Ubbelhode vi-meter at 20” 
in the buffer. The Stokes’ radius was estimated by gel filtration 
according to the procedure of ref. [ 183. A column (2.6 x 113 cm) 
on Sepharose 6B was eluted with the standard buffer at the rate of 
30 ml/hr with the reference of bovine serum fibrinogen (107 A), 
bovine liver catalase (52A), bovine gamma-globulin (55.5A), 
bovine serum albumin (35.5 A), and bovine hemoglobin (31.3 A). 
The MW of gamma-conglycinin was estimated by the four 
equations using the following values; (1) sedimentation 
coefficient-Stokes’ radius [19], (2) sedimentation coefficient- 
intrinsic viscosity [20], (3) diffusion coefficient-intrinsic vis- 
cosity [ZO] and (4) sedimentation coefficient-diffusion coef- 
ficient [20]. 

Chemical compositions. Amino acid composition was estimated 

with a Hitachi KLA 3B amino acid analyser according to the 
method of ref. [21]. Cystine and cysteine were measured as 
cysteic acid after performic acid oxidation. Hexose was analysed 
quantitatively by a phenol+ulphuric acid method [22]. 
Glucosamine was analysed by a modified procedure of ref. [23]. 
Hexose and hexosamine was analysed on a plate (10 x 10 cm) of 
Avicel with solvent A (EtOAciso-PrOH-H,O, 16:6:3) or B 
(80% PhOH-H20, 5:1, by vol). 
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