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Abstract

The emulsifying properties of soy protein isolate were measured at various conditions, and the relation-

ships between the emulsifying properties and solubility, viscosity, hydrophobicity, protein adsorption, the

tension at water-oil interface were investigated. The emulsifying properties are minimum at the isoelectric

point(pl), and the effect of pH parallels its effect on protein solubility. The emulsifying activity is increasing

up to 50°C and then is somewhat decreasing above that temperature, while the emulsion stability is continuously

decreasing. Except for phosphates, the salts cause the decrease of the emulsifying propetties. The hydrophobicity

is increasing as the temperature increases and decreasing somewhat as pH gets lower. However, it is increas-

ing substantially at pH below the pl. The maximum protein adsorption at the water-oil interface is 0.78, 0.47,

and 0.33mg/m?* at pH 2, 7, and 4, respectively. The tension at water-oil interface is 19.76 dyne/cm in the absence

of soy protein, whereas it is decreasing to 11.45-18.08 dyne/cm in the presence of the protein.
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Fig. 1. Emulsifying activity index (®) and emulsion
stability index (o) of soy protein isolate at 20°C as a
function of pH

2ot ¥ 0¥
HEY
pH, X, 123 51259 A5 e dsua
1o 4R845Y ¥ wAAES] WHE zAEY

o},

Fig. 1% pHeol @& #3544 Wil y {334
8% fALAEE 4x7 Mg 42 5AH(PH
4,5 ¥24Ad HA7 san THHoZNEH 44, ¢
ey oz 24E FAE Zrsdc ole w3
549 F71E e $AHoE d9Ay L%
7t Eolol 3t {3 BT Lalx Alolo] A@BA
A+E AAsta gl

£xo ot W Fig 29 2o, #3gdsde
7tdEx7t F713el wde A4 Frksidst 50C ol
A o olA FhsA 4L wbd R EE 2
=7t F7hgel mel MqAE Radse AEE Jehdgd
v}, bdol o3 dwiAe] unfolding HWA L5A
group 5°] x&HEE F3Y ol frelthy ol § A
Ao FAAY F A& HEE MY F2E o
4 2512 3l&S ¢ 5 sk

latdd, 4oy, NaCl 9 CaCl,ol oy Sl de) 4
3E Ao vizle 4% Fig3o Jebid, K.HPO,
s} Na,HPO.ol 7#A¢ d¥ o oz {334 vH&
E Holg Holx stot, #3tAEE K:HPO. 9



470 Hdg 24287 NG - H$ P

[

-]

o
L]

(=
=2
o

LJ

—

[

-

o
|

o

[
[ %3
(=]
T
Ll
o
T v rnrirTrlrrTrry

s
[=]
(=]
Ll
W
(=]

-3
o
T

O—o.,

—r{—

60 L

Emulsifying activity index (m2/g)

[
o

Emilsion stability index (sec)

40

1 4
T T7

20

0 1 A 1 1 ) i

10 20 30 40 SO 60

Temperature (°C)

Fig. 2. Emulsifying activity index (®) and emulsion
stability index (o) of soy protein isolate at pH 7.0 as a
function of temperature
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Fig. 3. Changes of emulsifying activity index (A) and
emulsion stability index (B) of soy protein isolate at
20°C by the concentration of salts; The values in the
parentheses are for CaCl
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Table 1. Solubility(%) of soy protein isolate at various
pH(20°C) and various temperature (pH 7.0)

pH Solubility Temperature(°C) Solubility
2.0 66.0 20 58.2
3.0 60.0 30 61.0
4.0 3.8 40 62.6
5.0 5.2 50 64.8
6.0 48.2 60 66.3
7.0 63.8

8.0 66.8
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Fig. 4. Changes of solubility (A) and pH(B) or soy pro-
tein isolate at 20°C by the concentration of satls; The
values in the parentheses are for CaCly
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Table 2. Viscosity of emulsion at various pH(20°C) and
various temperature (pH 7.0)

unit; centiposie (cp)

o T A
2.0 5.5 20 4.57
3.0 4.12 30 4.83
4.0 4.93 40 5.29
5.0 4.21 50 5.73
6.0 4.12 60 5.20
7.0 4.57

8.0 5.47
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Table 3. Effect of various salts on the viscosity of the

emulsion at 20°C unit; centipoise (cp)

Concentration(mM)
Salts 5 10 15 20 30 40 50
(0.3) (0.6) (0.9 (1.2) (1.8) (2.4) (3.0)

K,HPO, 4.57 547 5.29 5.11 520 529 4.93
Na,HPO, 5.20 547 547 5.02 511 4.93 547
Na,S0. 520 5.11 5.11 511 5.20 4.75 547
NaCl 5.02 5.02 4.93 5.11 4.57 520 547
CaCl, 547 547 4.93 4.84 4.75 547 547

The values in the parentheses are for CaCl,.
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Table 4. Hydrophobicity(S,) of soy protein isolate
measured at various conditions

Condition S, Condition S,

pH 2.0 at 20°C 7817 K,HPO. 10mM 387

pH 3.0 at 20°C 6282 50mM 499
pH 4.0 at 20°C 686  Na,HPO, 10mM 400
pH 5.0 at 20°C 328 50mM 452
pH 6.0 at 20°C 323 Na,SO, 10mM 212
pH 7.0 at 20°C 318 50mM 366
pH 8.0 at 20°C 313  Na(Cl 10mM 357
20°C at pH 7.0 320 50mM 412
40°C at pH 7.0 336 CaCl, 0.3mM 171
60°C at pH 7.0 376 3.0mM 192
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Table 5. Interfacial tension at water-oil interface in
the existence of soy protein isolate

Interfacial Interfacial
Condition Tension Condition Tension
(dyne/cm) (dyne/cm)

pH 2.0 at 20°C  18.08 K,HPO, 10mM 12.20

pH 3.0 at 20°C  17.29 50mM  11.45
pH 4.0 at 20°C  16.79 Na,HPO, 10mM  12.39
pH 5.0 at 20°C  16.85 50mM 1151
pH 6.0 at 20°C  15.72 Na,SO, 10mM 13.18
pH 7.0 at 20°C  14.67 50mM  14.40
pH 8.0 at 20°C  14.31 NaCl 10mM  14.14
20°Cat pH 7.0 14.69 50mM  14.73
40°Cat pH 7.0 13.48 CaCl, 0.3mM 13.70
60°Cat pH 7.0 13.43 3.0mM 1559
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