J Korean Soc Food Sci Nutr a2 3 of ok} 81 3] =)
39(4), 542~547(2010) DOL: 10.3746/jk{n.2010.39.4.542

AfZHo| THE oMot Eefdze| X ME2| olst=ty 5y

-

o|xi=! - x|0|Z2 - 229y’ . Zigysl”

'S MLH
B

1ok Jok

ol
ol

Physico-Chemical Properties of Starches from Atlantic and Bora Valley
Potato Cultivar with Different Colors

Jae—-Soon Leel, Mi-Kyeong ChoiZ, Eun-Young Moonl, and Myung-Hwa Kang”

[IDept. of Food Science & Nutrition, Hoseo University, Chungnam 336-795, Korea
“)Dept. of Food & Nutrition, Kongju National University, Chungnam 340-702, Korea

Abstract

Physico-chemical properties of starches from potato cultivars with different colors were investigated. White
Atlantic potato had 10% higher starch yield than violet Bora Valley potato. It turned out that the shape and
structure of Atlantic and Bora Valley potato starch were the same by mechanical analysis using X-ray and
SEM. The ratio of 50 ym particle in starches from Atlantic and Bora Valley potato was 45.44%+2.79% and
42.37%1.03% respectively. The particle size of Atlantic potato starch was less than that of Bora Valley; however,
there was no significant difference (p<0.05). As for moisture coupling, there was no difference (p<0.05) between
the two potatoes. Swelling power showed a high increase from 65°C to 80°C. The swelling power of Atlantic
starch was higher by about 0.3% than that of Bora Valley at 90°C. Since Atlantic has smaller starch particles
than Bora Valley, more starch particles are contained in the same size, and hence a difference in swelling power.
As a result of measuring the gelatinization of potato starches from Atlantic and Bora Valley, a higher gelatiniza—
tion start, climax, and complete temperatures occurred at Bora Valley than Atlantic. As for gelatinization en—
thalpy, Bora Valley starch with a higher gelatinization temperature consumed more energy for gelatinization.
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Table 1. Starch yield of Atlantic and Bora Valley potato

M

Cultivars Yield (%)
Atlantic 17.5+0.06
Bora Valley 7.9+0.05"

Each value is mean=SD. Different alphabets in each values
of a column show statistically difference at p<0.05 by Duncan’s
multiple range test.

Table 2. Particle size distribution of Atlantic and Bora Valley
potato starches

Potato Ratio of particle size (%)

starch <10.0 ym <50.0 ym <90.0 pm

Atlantic 22.80+£1.45™ 45444279  7822+7.45"
Bora Valley  20.16+1.17  4237+103  71.07+1.68

Each value is mean+SD. NS represents not significant.
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Table 3. Amylose and amylopectin contents of Atlantic and
Bora Valley potato starches

Cultivars Amylose (%) Amylopectin (%)
Atlantic 56.92+0.07" 43.1240.03"
Bora Valley 57.97+0.09% 42.15+0.05"

Each value is mean=SD. Different alphabets in each values
of a column show statistically difference at p<0.05 by Duncan’s
multiple range test.

Table 4. Swelling power of Atlantic and Bora Valley potato
starches

Swelling power (%)

Temp. Atlantic starch Bora Valley starch
65°C 0.59+0.10 0.55+0.03°
70°C 0.80£0.10° 0.56£0.09°
80°C 1.03£0.02° 0.80+0.11°
90°C 1.31+0.09° 1.01+0.01*

Each value is mean+SD. Different alphabets in each values
of a column show statistically difference at p<0.05 by Duncan’s
multiple range test.
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Table 5. H20 binding capacity of Atlantic and Bora Valley
potato starches

H>0 binding capacity (%)

Atlantic starch Bora Valley starch

60.47+12.14™ 60.34+12.14

Each value is mean*=SD. NS represents not significant.
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Fig. 1. Scanning electron microphotographs of Atlantic and
Bora Valley potato starches.
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Table 6. Differential scanning calorimetry thermogram of Atlantic and Bora Valley potato starches

Thermal characteristics

Potato starch

T, (°C) T, (°C) T. (°C) AH (J/g)
Atlantic 40.2340.10° 93.87+0.02° 139.57+0.05" -395.05+0.05"
Bora Valley 51.66+0.05" 101.63+0.06% 146.32+0.03° -518.17+0.04°

Each value is mean+SD. Different alphabets in each values of a column show statistically difference at p<0.05 by Duncan'’s

multiple range test.

T, onset temperature. T, peak temperature. T¢: conclusion temperature.
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Fig. 2. X-ray diffraction pattern of Atlantic and Bora Valley
potato starches.
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