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ABSTRACT

Glycinin, a major storage protein of soybean seed, consists of six subunits, each made up of an
acidic (A) and basic (B) polypeptide component linked by a single disulfide bond. Five major
subunits of glycinin have been grouped into three intermediate subunit groups, i. e., group I (A,
B,, AuBy and A,By,), IIa (A;A,B;) and IIb (A;B,). Isogenic lines having different glycinin
subunits are now being bred. In this paper, effects of ionic strength on solubility and molecular
assembling of glycinin subunits were analyzed using the breeding lines. When NaCl was added
to the total protein and glycinin solution, glyicinin consisting of only group I subunits was
highly soluble compared to the Ila or (and) IIb subunit at NaCl concentration lower than 0.05
M at pH 5.5. The molecular weight of glycinin consisting of only group I subunits was estimated
as about 150 kDa at NaCl concentration more than 0.1 M by gel chromatography. It was half
volume of wild type having all subunits of glycinin. Therefore, the gylcinin lacking both Ila and
IIb subunits is not able to assemble to form the 11S structure under this ionic strength condition.
Structural changes caused by a lacking of glycinin subunit(s) are expected to influence the
food-processing properties of soybeans. Rep. Soy Protein Res. Com., Jpn. 18, 10-14, 1997.
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Fig. 1. SDS-PAGE patterns of protein obtained from soybean lines
having different glycinin subunit compositions: a soybean line

having groups I, Ila and IIb subunits (lanes 1 and 10), group I
and IIb subunits (lanes 2 and 4), group I and Ila subunits (lane
3), the IIa and IIb subunits (lane 5), group I subunit (lane 6),
the ITa subunit (lane 7), the IIb subunit (lane 8) and lacking

three groups (lane 9).
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Fig. 2. pH-dependent precipitation curve of total protein in 0.05 M
Tris-HCl buffer: A soybean line having groups I, Ila and IIb
subunits (1), groups I and Ila subunits (2), groups I and IIb
subunits (3), the Ila and IIb subunits (4), group I subunit (5),
the Ila subunit (6), the IIb subunit (7) and lacking three
groups (8). The protein concentration was 0.029%.
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Table 1. Effect of 0.05 M NaCl on the turbidity of total protein, crude glycinin and
purified glycinin containing 0.02% at pH 5.5

Glycinin subunit Turbidity of

Turbidity of Turbidity of

composition® total protein crude glycinin purified glycinin
I IIa IIb 0M>  0.05M 0M 0.05 M oM 0.05 M
+ + + 100 110¢ 100 162 100 176
+ + - 100 126 100 157 100 122
+ - + 100 88 100 125 100 131
— + + 100 139 100 104 100 106
+ — — 100 76 100 95 100 93
- + — 100 115 100 106 100 113
— — + 100 98 100 147 100 203
— — — 100 96 ND¢ ND ND ND

? 4+ and — indicate presence and absence of subunits, respectively. ® Concentration of
NaCl. ¢ Relative value to the value of turbidity of solution containing no NaCl. ¢ Not

determined.

Table 2. Molecular weight of glycinin having different subunit
compositions estimated by gel chromatography in differ-

ent ionic strength

Motecular weight (kDa)

Concentration Glycinin having Glycinin having
of NaCl (M) groups I, ITa and group I subunit
IIb subunits
0 449 96 and 230
0.01 406 89 and 212
0.05 345 73 and 177
0.1 294 151
05 294 148
Uiz, —H, ZVv—71HMTHERIh-ABET
it, NaCl #%0.1M DA ET#150 kDa & IEEE DS
DO TESHE SN (Table2), IEICBVWTE,
NaCl 0~0.5M O&EH THECEHR LY —2713—>2TH
£ ST DKL, HBETIZ0.05 M BIF DA A > i8R CH
S KO —2 HHIR LT (Table 2, Fig.3). 2ED:
e W AEEOSTFEOMEER, NaCl 20.5M &EFTE
§ FEU 7 REE DT DFER T 7S KO0 2% % 5D 5 &
§ WO BEROFER O b~ LT, T bbb, S —71
2 BT, BA A4 VBERG THRRPCLAHESF
) , , . ®  REEL TV EEZ SN, ¥, A4 VBRERED
0 2 a3 45 ko Th 1S HFEMRTE RV LRSI 5,

Retention time (min)

Fig. 3. Typical gel chromatography patterns of glycinin
having only group I subunit in different ionic
strength on Superose 6 HR10/30 column. NaCl
concentration was 0 M (A) and 0.5 M (B).
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