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ABSTRACT

Effects of pectin and soluble soybean polysaccharides (SSPS) on the dispersion state
of 11S globulin were investigated. The stability of mixture dispersions of 11S globulin
(1%) and SSPS (0-1%) or pectin (0-1%) were tested at various pHs from 3.5 to 6.5.
SSPS increased amounts of dispersed protein in dose-dependent manner at all pH
conditions. Especially, even at pH 5.5 which is close to isoelectric point of 11S
globulin, more than 60% protein could be dispersed. On the other hand, only
approximately 40% protein was stabilized by pectin at pH 5.5 or 4.5. Although 11S
globulin was well-dispersed at pH 3.5 and 6.5 without polysaccharides, pectin
decreased the dispersion stability of the protein at both pH conditions. SSPS was
shown to have the ability to suppress the precipitation of 11S globulin by addition of
calcium or magnesium. These results indicated that SSPS could disperse 11S globulin
even under the severe conditions which normally induce the precipitation of the
protein. Therefore, the use of SSPS could be promising for the design and production
of the acidic or calcium-fortified beverages including soy proteins. Soy Protein
Research, Japan 9, 53-57, 2006.
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Fig. 1. Effects of SSPS on dispersion state of 11S globulin at various pH conditions. 11S globuin (1%) and SSPS
(0-1%) were dispersed in buffers varying pH from 3.5 to 6.5. (a) Appearance of dispersions after storage for
24 h at 4°C. (b) Relative protein concentration in dispersion was determined by Lowry method after
centrifugation at 1,000 g. SSPS concentration: (@), 0%; (H), 0.05%; (), 0.25%; (&), 0.5%; (A), 1.0%.
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Fig. 2. Effects of pectin on dispersion state of 11S globulin at various pH conditions. 11S globuin (1%) and pectin
(0-1%) were dispersed in buffers varying pH from 3.5 to 6.5. (a) Appearance of dispersions after storage for
24 h at 4C. (b) Relative protein concentration in dispersion was determined by Lowry method after
centrifugation at 1,000 g. Pectin concentration: (@), 0%; (H), 0.05%; (), 0.25%; (&), 0.5%; (A), 1.0%.
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Fig. 3. Effects of SSPS on dispersion state of 11S
globulin in the presence of CaCl,. 11S globuin
(1%) and SSPS (0-1%) were dispersed in buffers
containing 20 mM CaCl,. (a) Appearance of
dispersions after storage for 24 h at 4C. (b)
Relative protein concentration in dispersion
was determined by Lowry method after

centrifugation at 1,000 g.

Protein
aggregate

Pectin

Zeta potential : large
Steric hindrance : weak

P

1

ANz (F—=FRET).
-2 ERHE

11S7 a7 v RIS HE L OMEAEH 2 5 5
b0, Y-y @B EELZ. M4 LpHTHlE%
o775, pHbLLDEER T2~ 5 &, 11Sra 7
) RO — F BAIZ—95 mVTH o7z, TR
xL, SSPSER7F U EFMLASEICIE, 21
FN—11mVE -2l mVCTHo7z. TDFER, SSPSH
Ry FrH11Sra 7y Y EMHEEHLTEOE— ¥
B EBfbxEr L, Y-y BEMOKTREIIZ~NY
FUDOFPENTWEZ EATRENT.

Z =

11S7 a7 ¥ Ok 4 2SRRI B 5 580K E
T T 2B HEEO R RERFT L2 L 25,
FFICSSPSTEN - HZ ALK ROFRO btz B
PESEIRIC BT B EBRTIE, 11S7' a7 VidpH 5.5%
45TIHITE A LD L72A%, SSPSEIA A Z &1
L) ZO5WHENIE L (EFES N FRITHL, X
7 F VI3pH 5.5TlE, HAHRELSTE T ) ¥ D5E
HEUETLDOD, MOpHTIZH IZHTEANLE
fbFpfEEFEON. —F, ¥—=FBMEHlE L
L2 A, SSPSE11Sr a7 ) Y HAKROE O BT
X, X7 F-NSEARIZHERTNES 4 2 D552

SSPS

Zeta potential : small
Steric hindrance : strong

S

/

Main backbone of polysaccharides Side chains consisting of
(rich in negative charge of uronic acids) neutral sugars

Fig. 4. Stabilizing mechanism of protein aggregates by pectin or SSPS. Protein aggregates should be stabilized via
electrostatic repulsion between adsorbed layers of pectin or SSPS. In the case of SSPS, the steric
hindrance by long side chains consisting of neutral sugars may also contribute to the stabilization.
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