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Abstract

The effects of seven commercial gums (xanthan gum, guar gum, pectin, gum arabic, gellan, locust bean gum,
and sodium alginate) at different concentrations (0, 0.3, and 0.6%) on flow properties of sweet potato starch
(SPS) pastes were investigated. Flow behavior characteristics were adequately described by power law flow
model, and yield stress was also measured by vane method. SPS-gum mixtures (5% w/w) at 25°C were found
to have high shear-thinning flow behavior with yield stress, and their consistency index (K) and apparent
viscosity (7,,100) increased with elevated gum concentration, except for pectin and sodium alginate. Vane yield
stress (0,) value of SPS—-pectin mixture was lower when compared to other mixtures while that of SPS-gellan
mixture was much higher. Most of the gums, except for pectin, gum arabic, and sodium alginate, showed a
synergistic effect on the elastic properties of SPS-gum mixtures. In general, the flow properties of SPS-gum
mixtures appeared to be strongly influenced by the addition of gum, and dependent on the type and concentration

of gum.
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Table 1. Swelling powers and solubility of sweet potato
starch—-gum mixtures with different gum types and concen-—
trations”

Concentration  Swelling power Solubility

Gum type = o) (8/g) (%)
Control 0 (no gum) 44.2+0.79 28.8+0.70
Xanthan 0.3 45.3+0.65 35.6+0.64
0.6 53.6%£0.27 35.1£0.58
G 0.3 49.0£0.59 30.8+0.34
uar 0.6 53.7+0.67 36.7+0.41
Pectin 0.3 42.2+0.66 31.4+0.50
0.6 479+0.62 36.3+0.64
Gum 0.3 40.5+0.32 29.84+0.20
arabic 0.6 45.8+0.59 33.9+0.76
Gellan 0.3 42.0+0.94 325%0.19
el 0.6 43.8+0.28 37.9+0.46
Locust 0.3 40.5+0.59 29.6+0.50
bean 0.6 49.3£0.65 36.54+0.62
Sodium 0.3 40.3+0.04 30.1+0.44
alginate 0.6 43.1+0.12 37.3+0.87

1 .. ..
'Values are mean = standard deviation for triplicate measure-
ments.
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Table 2. Flow properties of sweet potato starch—-gum mixtures as a function of gum type and concentration at 25°c?

Gum tvpe Concentration Apparent viscosity Consistency index Flow behavior index R?
yp (%) Nat00 (Pa - sec”) K (Pa - sec") n (-)
Control 0 (no gum) 0.92+0.01 17.6+0.21 0.36£0.00 0.99
Xenthan 03 0.80+0.01 19.3+0.40 0.31+0.00 0.99
antha 0.6 0.86+0.03 23.7+0.62 0.28+0.00 0.99
Cuar 03 1.43+0.01 335+0.90 0.32+0.01 1.00
06 2.19+0.03 60.4+0.69 0.28+0.00 1.00
Pecti 03 1.08+0.02 20.2+0.54 0.36+0.00 0.99
ectin 06 0.80+0.02 12.1+0.80 0.41+0.01 1.00
Cum arabic 03 0.79+0.00 14.2+0.41 0.37+0.01 0.99
06 0.59+0.00 10.6+0.28 0.37+0.01 0.99
Gell 03 1.27+0.02 476+1.17 0.21+0.01 0.98
etlan 06 1.39+0.00 66.5+0.32 0.16+0.00 0.94
Locust bean 03 1.33+0.02 243+0.22 0.37+0.00 1.00
cust bea 06 1.83+0.02 31.7+0.72 0.38+0.00 1.00
Sodium aleinate 03 1.26+0.00 23.4+0.22 0.37+0.00 1.00
um alg 06 1.86+0.00 34.9+0.49 0.36+0.00 0.99

1 .. ..
"Values are mean =+ standard deviation for triplicate measurements.
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Fig. 1. Torque-time curves of sweet potato starch mixed
with various gums at 0.3% gum concentration at 25°C. (O)
control, (@) xanthan, (&) guar, (0) arabic, (&) LBG, (A) so-
dium, (A) pectin, (@) gellan.

Hol2E A= gt 7:-494 A< 8 IH(synergistic effect) =
AR FE2EYL AY H352E, iNEY d&494 H 5=
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Table 3. Vane yield stress (0,) of sweet potato starch-gum
mixtures as a function of gum type and concentration at
25°C

Gums Conc. (%) 0o (N - m/m°)
Control 0 11.5+1.19
0.3 16.6+0.08
Xanthan 06 17.1+054
Guar 0.3 16.4-+150
ua 06 22.7+0.84
Pect 0.3 6.43+0.12
ectin 06 4.48+0.42
Gum arabi 0.3 8.06+0.19
um arabic 06 8.22+0.19
0.3 76.3+0.42
Gellan 06 182+3.76
0.3 11.0+0.04
Locust bean 06 13.840.23
L . 0.3 10.4+0.42
Sodium alginate 06 7540.08

1) .. . qs
Values are mean =+ standard deviation for triplicate measure-
ments.
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