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Characteristics of Edible Films Based with Various Cultivars of
Sweet Potato Starch
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Abstract

In order to investigate the characteristics of various sweet potato starches, gelatinization temperatures, solution
viscosity of starch separated from two cultivars of the dry type sweet potatoes(Yulmi and Gunmi), one
cultivar of moist type sweet potato(Jinmi), and one cultivar of purple colored variety(Jami) were compared,
and properties of the edible films prepared with the starches were determined. Under a differential scanning
colorimetry(DSC), initial temperatures for starch gelatinization of the dry type sweet potatoes (Yulmi and
Gunmi) were higher than that of the moist type sweet potato (Jinmi), and that of Jami was close to those
of the dry type ones. The sweet potato starch solutions tested by a cone and plate viscometer, showed
peudoplastic characteristics. The moist type sweet potato was the most viscous followed by Jami, Yulmi, and
Gunmi among the tested starch solutions. Total color difference of the edible films prepared with different
cultivars of sweet potatoes showed appreciable differences between cultivars, caused by differences in Hunter-
b values. Water Vapor Permeability (WVP) of sweet potato starch films also showed significant differences
between cultivars, Films prepared with the dry type sweet potato, Gunmi, showed the lowest WVP value of
0.83x10° g * m/m’ - s * Pa, followed by Jami, Yulmi, and Jinmi. Water solubility of the films did not show
any significant differences between cultivars. Tensile strength of the dry type sweet potato and Jami, which
ranged 14.18-18.75 MPa, were higher than that of the moist type sweet potato, which was 4.66 MPa.
Elongation values of the films, which were 5-6%, indicated that sweet potato starch films were not so elastic.
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Table 1. Proximate chemical composition of various sweet potato starches
Sweet potato strache Moisture (%) Crude protein (%) Crude lipids (%) Crude Ash (%)  Carbohydrate” (%)
Yulmi 11.89 0.69 0.17 0.08 87.21
Gunmi 11.30 0.70 0.15 0.11 87.74
Jinmi 12.60 0.64 0.14 0.16 86.46
Jami 11.20 0.77 0.19 0.64 87.20
"By subtracting moisture, protein, lipid and ash contents from the total.
Table 2. Color values and water binding capacity of various sweet potato starches”
Sweet potato Color value Water binding
starches L a b WP capacity (%)
Yulmi 94.2710.02* -0.4510.01° 2.99+0.02° 93.5240.01° 71.09£0.99*
Gunmi 94.98+0.02° -0.3340.01° 2.7310.02* 94.27+0.01° 72.79+0.88°
Jinmi 92.5240.01° -0.2340.01¢ 3.98+0.02° 91.53+0.01° 77.3910.27¢
Jami 90.8510.01¢ -0.25+0.01° 4.34+0.01¢ 89.8610.01¢ 79.334+0.73¢

YEach value is the mean of three replicates with the standard deviation. Any two means in the same column followed by the
same letter are not significantly (P>0.05) different by Duncan's multiple range test.
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Table 3. Gelatinization temperatures” and enthalpy(AH) of sweet potato starches determined by DSC?

Sweet potato starches T,(°C) Tp “C) T.(°C) AH (J/kg)
Yulmi 67.93° 74.02° 83.94% 8.77°
Gunmi 67.50°¢ 72.69° 80.18" 595
Jinmi 57.62° 67.62° 88.98° 14.98°
Jami 66.70° 74.18° 85.05* 9.92°

UT,, T, and T, represent onset, peak, and completion temperatures for gelatinization, respectively.
YEach value is the mean of three replicates. Any two means in the same column followed by the same letter are not

significantly (P>0.05) different by Duncan’s multiple range test.
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Fig. 1. Shear stress as a function of shear rate for various
sweet potato starch solutions.

Table 4. Flow behavior parameters of sweet potato starch
solutions determined by Power law model

Sweet potato  Consistency Flow behavior RV
starches index (Pa - s")  index (n)
Yulmi 0.54 0.85 0.99
Gunmi 0.52 0.84 1.00
Jinmi 0.71 0.80 1.00
Jami 0.70 0.82 1.00

DCoefficient of detremination
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Table 5. Color values of sweet potato starch films®

Sweet potato starch films L b AE
Yulmi 96.9610.16% 0.1810.01>° 2.03+0.01° 0.2610.04*
Gunmi 97.08+0.03¢ 0.2140.01¢ 2.00+0.02* 0.3240.02°
Jinmi 96.161+0.30* 0.1610.02*" 2.4110.06° 0.8610.24°
Jami 96.2940.19* 0.19+0.01%¢ 2.53+0.07° 0.8240.18°

YEach value is the mean of three replicates with the standard deviation. Any two means in the same column followed by the
same letter are not significantly (P>0.05) different by Duncan's multiple range test.

Table 6. Water vapor permeability (WVP) and water solubility (WS) of sweet potato starch films"

Sweet potato starch film Thickness (Lum) WVP (X10°g - m/m® * s * Pa) WS (%)
Yulmi 47.745.2* 1.18+0.26° 14.8+1.6*

Gunmi 39.2+3.9° 0.83+0.08* 15.5%+1.2%

Jinmi 53.2+6.1° 1.23+0.25° 14.744.9*

Jami 45.6+3.3* 0.95+£0.07*° 15.6+1.3*

DEach value is the mean of three replicates with the standard deviation. Any two means in the same column followed by the
same letter are not significantly (P>0.05) different by Duncan's multiple range test.
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Table 7. Tensile strength (TS) and elongation at break (E) of sweet potato starch films?

Sweet potato starch films Thickness (ptm) TS (MPa) E (%)
Yulmi 43.1+4.9* 18.7513.59° 5.57£1.32*
Gunmi 38.912.6" 14.18+1.40°° 6.2110.59*
Jinmi 46.6152° 4.6610.52° 5.5041.18*°
Jami 42.310.9* 18.2143.2%° 5.27+£1.09*

YEach value is the mean of three replicates with the standard deviation. Any two means in the same column followed by the
same letter are not significantly (P>0.05) different by Duncan's multiple range test.
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