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Effect of Superheated Steam Treatment on the Production of
Unfried Potato Chips

Sun-Young Choi, Jae-Eun Choi, Young-A Chung, Yoon-Hee Lee, and Jae-Kwon Lee*

Department of Food Science and Biotechnology, Kyonggi University

Abstract

Physicochemical properties of potato chip treated with superheated steam (SHS) at various temperatures (120, 150,
180, and 220°C) and durations (2, 5, 8, and 10 min) were measured to assess the potential application of SHS in
the production of unfried chips. A faster drying rate was obtained at a higher SHS temperature due to a lower
degree of water condensation on the surface of the potato chip. A higher temperature of SHS resulted in higher vol-
ume shrinkage, indicating the dependency of shrinkage on the volume of water loss. SHS treatment did not cause
any significant defects in the appearance of potato chips although pillowing and burnt spots were observed on the
surface of the sample processed at 220°C for 10 min. Damaged starch content and Rapid Visco Analyzer profiles
showed that partial gelatinization occurred during SHS treatment. Potato chips treated with SHS showed the shrink-
age of parenchyma cells, resulting to compressed cell layers at the surface and inside. As treatment proceeded, air
cells were formed internally. These results suggested that SHS combined with post drying process would be appro-
priate in the production of unfried potato chips by reducing drying time without causing any deterioration in quality.
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Table 1. Physicochemical properties of potato chips

SHS* conditions : ok

Water content (%) Shrl(t)}kage Vitamin C (mg/g) Damageg starch
Temp. (°C) Time (min) (%) (%)

Control 82.8+1.2™ - 1.39+0.03 0.59+0.01*
2 80.2+0.2¢ 10.3+£6.1° 1.09+£0.01° ND

120 5 80.4+0.1% 14.7+11.9® 0.92+0.01* 19.79+0.19¢
8 77.7+0.1° 34.0£12.1¢ 1.00£0.01° ND

10 77.3+0.3" 27.5+£13.7%¢ 1.13+0.00¢ 20.12+0.20°
2 81.4+0.3' 26.0+9.7% 1.13+£0.01¢ ND

150 5 77.8+0.2 38.1+12.3%% 1.05+0.01¢ 17.10£0.20°
8 76.8+0.4" 40.3+11.8%f 1.02+0.01° ND

10 70.7+0.0 50.1+9.4°' 1.05+0.01¢ 18.79+0.90¢
2 79.2+0.2! 26.4+£11.9" 1.12+0.02' ND

180 5 73.3+£0.38 41.4+5 3% 0.76+0.66¢ 19.21+0.31°¢
8 66.6+0.1¢ 51.1£9.0°" 1.14+0.01¢ ND

10 56.6+0.1° 57.2+8.28 1.10£.0.01¢ 18.97+0.04¢
2 77.9+0.1° 26.2£10.5% 1.12+£0.01% ND

220 5 69.3+0.3° 41.049.29%f 1.12+0.00% 18.89+0.12¢
8 57.3+0.2¢ 52.7+6.0% 1.20+0.01" ND

10 37.7+£0.4° 60.4+5.78 1.14+0.00¢ 21.42+1.22¢

Values (meanststandard deviation) within a column followed by different letters are significantly different (p<0.05)
*SHS: superheated steam

**Damaged starch (%, d.b.) = Amount of enzyme susceptible starch (mg)/Total starch (mg) x 100

ND: not detected

Time (min)

Fig. 1. Scanning electron micrographs of potato chips treated at different superheated steam temperature (top) and duration (left).
(x50)
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Fig. 2. Appearance of potato chips treated at different
superheated steam temperature (top) and duration (left).
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Table 2. Rapid Visco-Analyzer (RVA) profiles of potato chips

SHS conditions Gelatinization Viscosity (RVA unit)
Temp. (°C) Time (min) Temp. (°C) Peak Breakdown Setback Final

Control 66.5+0.5¢ 343.5+7.8* 102.0+12.7° 49.0+7.1* 290.5£12.0¢
120 5 57.0+0.6 570.5+16.3° 386.5+24.7¢ 63.5£3.5% 247.5£4.9®
10 57.8+0.2%¢ 540.5+9.2% 433.0+15.6° 129.5+9.2¢ 237.0£15.6*
150 5 57.2+0.6® 522.0+4.2% 333.0+1.4¢ 60.5+£0.7® 249.5+£2.1%®
10 58.3+0.1% 506.5+£17.7¢ 314.54+3.5¢ 59.5+6.4® 251.5+£7.8%®

180 5 58.8+0.8% 566.5+6.4° 377.0+£25.5¢ 82.5+24.7" 272.0£7.1°
10 59.2+0.4¢ 511.5+29.0¢ 329.0+£31.1¢ 79.5+3.5™ 262.0+1.4%

220 5 58.5+0.5¢ 557.0+£2.8° 393.0£7.1¢ 96.0+£7.1¢ 260.0+£2.8"
10 58.5+0.0% 424.5+9.2° 240.5+7.8° 73.0+£1.4% 257.0£2.8%

Values (means standard deviation) within a column followed by different letters are significantly different (p<0.05)
*SHS: superheated steam

Time (min)

Time (min)

Fig. 4. Internal microstructure of potato chip treated at different superheated steam temperature (top) and duration (left). (x100)
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