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Physicochemical Properties of Commercial Sweet Potato Starches
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Abstract

Physicochemical properties of commercial sweet potato starches manufactured by 7 different companies were
investigated in comparison with corn and potato starches. Crude ash and protein content varied from 0.36 to
1.02%, and from 0.04 to 0.14% based on dry weight, respectively. The protein contents were relatively
smaller than that of com or potato starch. But whiteness of the sweet potato starches was less than that of
corn or potato starch. Mean diameter of the sweet potato starch granules varied from 14.23 to 21.08 um
depending on the company and all sweet potato starches showed bimodal size distributions. Pasting viscosity
measured by Rapid Viscoanalyzer(RVA) also showed variations among the starches of different companies.
The starch from D company in Korea had the lowest pasting temperature(74.00°C) whereas the starch from
a phillippine company(P) did the highest one(80.35°C). The peak viscosity of sweet potato starches was
higher than that of comn starch but lower than that of potato starch. The D company starch also showed the
highest peak viscosity(2283 cp) among the starches tested. Paste breakdown by hot shearing ranged from 524
cp (S company) to 1279 cp (HL company). Textural properties of the starch gels appeared significantly
different among the starches of different manufacturers. The greatest hardness of the gel was 137.90 g; at 1
day storage whereas the lowest value was 31.53 g, Except the starches from 2 companies (P and S), the
sweet potato starches formed very soft and weak gels. P or S company starches formed the gels similar to
potato starch. Syneresis by freeze-thawing treatments appeared less for sweet potato starch gels than that for
corn starch gels, but greater than that for potato starch gel. The overall properties of the sweet potato starches
varied by the manufacturing companies, and ranged between those of corn and potato starches.
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Table 1. Proximate compositions (dry basis), whiteness,
and granular mean diameters of sweet potato starches of
different companies in comparison with corn and potato
starches

Crude Crude . Mean
ash protein Wh(l;eol)mess diameter
(%) (%) (um)
Sweet potato starches
D 0.48° 0.07" 94.92¢ 15.57°
HK 0.36' 0.06" 92.32° 16.58¢
HL 0.54° 0.06" 98.23° 18.38°
J 042° 0.12¢ 88.06% 14238
P 0.288 0.09° 97.87° 16.25¢
S 1.02° 014 82.85" 15.13f
w 0.39° 0.04¢ 88.18f 21.08°
Corn starch 0.51¢ 047" 100.00* 16.60°

Potato starch ~ 0.83° 0.19 100.00° 36.46"

*Each value represents the mean of triplicate, and data with
different alphabets were different with statistical
significance (p<0.01).

Distribution (%)

Granular Stze (pm)

Fig. 1. Size distribution of sweet potato starch granules of
different companies in comparison with corn and potato
starches.
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Table 2. Pasting characteristics of sweet potato starches of different companies in comparison with corn and potato

starches(7%, dry basis)

Pasting temp.

Peak viscosity  Trough viscosity  Final viscosity

b c
“C) (cp') (p) p) Break down Setback
Sweet potato starches
D 74.00 2283 1276 2247 1007 971
HK 74.40 2217 1046 1797 1171 751
HL 75.65 2441 1162 1994 1279 832
J 75.65 2148 1009 1789 1139 780
P 80.35 1836 1196 2070 640 874
S 77.65 1580 1056 1853 524 797
w 75.70 2263 1315 2365 948 1050
Corn starch 84.70 1146 702 1202 444 371
Potato starch 63.70 8253 1477 2651 6776 1017

*cp=Rapid Visco Unit.
*Breakdown=Peak viscosity-Trough viscosity.
“Setback=Final viscosity-Trough viscosity.
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Fig. 2. Rapid viscograms of sweet potato starch pastes.
(7%, dry basis)
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Transmittance at 650 nm (%)
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Fig. 3. Light transmittance of sweet potato starches of
different companies in comparison with corn and potato
starches. (1%, dry basis)
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Table 3. Textural properties of the gels (10%) of sweet potato starches of different companies in comparison with corn

and potato starches stored for 1 or 3 days at 4°C*

Hardness Cohesiveness Springiness Adhesiveness Gumminess Chewiness
Starches (g (gmm) (g (g)
lday 3days 1lday 3days 1lday 3days 1lday 3days lday 3days lday 3days
Sweet potato starches

D 32.67° 130577 086* 0.87° 067  0.86F - - 28.07° 113.64 18.92° 96.88

HK 31.53F  99.39" 0.86™ 0.88 058 087 - - 27.12¢ 130.21°  15.76° 112.95°
HL 36.17" 112238 0.83° 086 0647 085 - - 3028 97.03F 19.44° 8235

J 30937 120.17¢ 0.88* 0.86° 0.60% 0.88* - 27.18° 103.16° 16.24° 8936

P 137.90" 206.19° 0.79° 0.67° 0.89*  0.90~ - —348 93° 108.80° 237.38° 96.40° 212.79°

S 115.57° 383.37° 090® 0.69° 087 093* - 27351 103.41° 262.13°  89.52° 24229°

w 56.73° 191.27° 092* 089" 080 090 - - 52244 171.15¢ 41.88¢ 153.42°
Comstarch 351.00° 429.23* 0.81° 0.72° 093* 093" - -82.64° 283.03* 306.61° 261.85* 286.14*
Potato starch  103.60° 273.33° 0.87 090° 0.83¢ 093 - <704 91.59° 245.12* 7597 229.21*

*Each value represents the mean
(p<0.01).

of triplicate, and data with different alphabets were different

with statistical significance
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Table 4. Syneresis(%) of the gels of sweet potato starches
of different companies in comparison with corn and
potato starches by freezing-thawing*

Starches Istcycle 3rd cycle
Sweet potato starches

D 351« 56.42°

HK 6.50° 50.00°

HL 6.73° 44.95°

J 3.09% 35.98°

P 3.01¢ 65.72

S 3.4 17.53

w 3.83¢ 52.55°

Corn starch 8.20° 5717

Potato starch 2.64° 6.66°

*Each value represents the mean of triplicate, and data with
different alphabets were different with statistical
significance(p<0.01).

*Gels(10%) were stored at -18°C for 20 hr and at 25°C for
4 hr, and then vacuum filtrated for 10 min.
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