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Effect of pH, Chemical Composition and Additives on Stability of
Soymilk Suspension
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Abstract

The effects of pH, protein and fat content, addition of emulsifiers, stabilizer, sugar, salt and
calcium salt on the stability of soymilk suspension were investigated by analyzing the cream
separated and precipitates of soymilk which is prepared by various conditions. In the alkaline
region of pH, soymilk showed a good stability of the suspension and particularly, above pH 10,
precipitates were not formed. When 1.5%of palm oil with 0.4% of glycerine monostearate was ad-
ded to soymilk in the hydrophile-lipophile balance (HLB) value of 4 to 7, resulted maximal emul-
sion stability occured below HLB 6. The stability was decreased with increasing the fat concen-
tration and soy oil showed better emulsion stability than that of palm oil. Among the commercial
stabilizers, 0.03% of carrageenan was most effective. The stability was not decreased by addition
of sugar up to 3% while it was decreased by addition of sodium salt and calcium salt at low level.
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Table 1. Changes in stability of soymilk suspension
at different pH after 30 days of storage at 20+2°C

Precipitates Precipitates

pH (md pH (mD
6.0 5.08 7.2 4.50
6.2 4.78 7.4 4.48
6.4 4.78 7.6 4.33
6.6 4.63 7.8 4.18
6.8 4.58 8.0 4.08
7.0 4.55 10.0

Table 2. Effect of commercial stabilizers on stabili-
ty of soymilk suspension after 30 days of storage at
20+ 2°C

Degree of

Stabilizers Precipitates (m/) emulsification®
Control 5.6 G
Carrageenan J - M
Carrageenan SP1 - G
Carrageenan HGE - M
Carrageenan GE — M
Carrageenan JDS -~ G
Xanthan Gum F 2.05 P
Guar Gum(FG) 2.32 p
Xanthan Gum 141 P
Guar Gum Powder 2.52 P
Guar Gum (HV) 2.44 P
PGA. 3.27 P
Guar Gum 3.23 M
(I.uxara 9907)
Sodium Polyacrylic 1.73 M
acid

ATurbidity of soymilk evaluated by eye. G: Good, M:
Medium, P: Poor

Table 3. Effect of carrageenans on stability of soy-
milk suspension after 30 days of storage at 20+ 2°C

L Item Concentration Precipitates  Cream
Typesd \ (Vo) (ml) (m/)
Control — 5.6 3.6

] 0.01 4.9 3.1
(.02 3.2 2.6

0.03 — -

SPT 0.01 5.1 2.3
0.02 3.8 1.7

0.03 — [.5

Gk 0.01 4.7 3.1
0.02 3.3 2.0

0.03 — 1.5

#Commercial products
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Table 4. HLB values of mixed emulsifiers of dif-

ferent products (o)
lﬁf‘g‘i—ﬁ?\ Span 60 Tween 80
5 97.1 29
6 87.5 12.5
7 77.7 22.3
8 68.0 32.0
9 58.2 41.8
10 48.5 51.5
11 38.8 61.2
12 29.1 70.9
13 19.1 80.9
14 9.5 90.5
15 0.3 99.7

aHLB values of Span 60 and Tween 80 were 4.7 and 15,
respectively.
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Fig. 1. Changes in cream separation of soymilk sup-
plemented with palm oil and palm oil in water emul-
sion having different HLB value after 10 days of
storage

®—® : soymilk supplemented with palm oil

O—0: palm oil in water emulsion
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‘Table 5. Changes in cream separation of soymilk

supplemented with palm oil at different HLB values
of glycerine monostearate after 10 days of storage

HLB Cream (m/)
4 0.50
5 0.50
6 0.48
7 0.71
8}
A A : A A

Viscosity (Cp)

0.5 1 1.5 2.0

Palm oil (%)

Fig. 2. Changes in viscosity of soymilk at different

concentrations of protein and fat
o--9. OO, A—a: 2.5%, 3.0%, 3.5% of protein
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Fig. 3. Changes in cream separation of soymilk at different concentrations of palm oil [2.5%(A), 3.0%(B)
and 3.5%(C) of protein]
0—8,0-0,-—4,~n: 0%, 0.5%, 1.5%, 2.0% of paim oil
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Fig. 4. Changes in precipitates of soymilk at different concentration of palm oil [2.5%(A), 3.0%(B) and
3.5%(C) of protein}
0—0:0~0: a—h: 521 0%, 0.5%, 1.5%, 2.0% of palm oil
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Fig. 5. Changes in stability index of soymilk at dif-

ferent concentrations of protein and fat
O—C: protein 3.0% with soy oil

o—e : protein 3.0% with palm oil

2—2: protein 3.5% with soy oil

A—a : protein 3.5% with palm oil

2 A= Fig, 634 2ok,
B ekl 3% A= %ﬂ&o}ﬂl FaHROH 4%
Axe dA8] s A FEe 0~0.5%7] A
57} 3% A b S ZPOI < velldgle
3~4%° ZEsolMe Aldgal xojo] whg b Ael
2 ol7} gisieh,
AL o F pudsl TLEAL IF Lo
of & A2k A% Ao =
Q1] 7].5]'- xloio cul

=
%, o

7 7

=
12 r
o

S
o
Ay
a2
v q
N
S

HebqlH 4l 323

102

101

% 100
°
g
z
F 99
<
27
98
97
0 1 1 H
1 2 3 4
Sugar (%)

Fig. 6. Changes in stability index of soymilk by addi-
tion of sugar and sodium chioride
o0, a—a, OO, 9—9: 0%, 0.1%, 0.3% 0.5% of sodium

chloride
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Table 6. Changes in stability of soymilk suspension by addition of calcium salts?

Ca-salts Calcium
Calcium citrate Calcium phosphate Calcium chloride proteinate
Concentration (%) ISPY SEb
0.1 99.58 99.36 99.61 94.52 96.03
0.2 99.03 98.97 94 .48 97.90 96.95
0.3 98.50 98.5( 94 .50 91.1

93.75

a)Stability of soymilk was expressed as stablhty rating
Y Trade name
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