Food Eng. Prog.

Vol. 23, No. 4. pp. 265~269 (2019.11)

DOI https://doi.org/10.13050/foodengprog.2019.23.4.265
ISSN 1226-4768 (print), ISSN 2288-1247 (online)

PRy

Food Engineering Progress

!'.

= A O (=X ey
MM 7|/ 4= 7|2 0|36t YRdx nER X EF5 M=
_?r/g-:ﬂ H]—/Ké%l*
FedFug g ETe, MEArIEt ey A58k

Production of High-Quality, Semi-dried Dorumuk (Arctoscopus japonicus)
through Infrared-Assisted Air Drying

SangGuan You and Sung Hee Park'*

Department of Marine Food Science and Technology, Gangneung-Wonju National University
'Department of Food Science and Technology, Seoul National University of Science and Technology

Abstract

This study was conducted to investigate the potential of infrared assisted air drying (IRAD) to dry dorumuk (A4rc-
toscopus japonicus). The IRAD system is composed of a far infrared lamp, convection fan, data loggable electronic
balance, and proportional-integral-differential temperature controller. The infrared lamp provided radiative energy for
temperature increase and substance moisture vaporization. The convection fan removed the moisture outside the dry-
ing chamber. Various IRAD conditions were tested at 40°C & 5 m/s, 40°C &11 m/s, 50°C & 5 m/s, 50°C & 11 m/
s, 60°C & 5 m/s, or 60°C & 11 m/s. The IRAD of 40°C & 5 m/s could reduce the moisture content by 42.2 %.
The IRAD of 60°C and 11 m/s could further reduce the moisture content to 16.7% within 17 h. During the IRAD
test, electrical energy consumption ranged from 1.16 to 1.38 kWh which is lower than that of hot air drying. IRAD
resulted in dried dorumuk with yellow color and crispy texture. In this study, IRAD showed potential for the pro-

duction of high-quality, dried dorumuk products.
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Aol upe} =2 2] A (near-infrared, 0.75-1.4 um), 52 <A
(mid-infrared, 1.4-3.0 um) 2 4 24 (far-infrared, 3-1,000
um) &2 EFeHH 22 0] g FaEo] Fol FA7L
FAL Aol Agstar, e A Fhes He
g 7Fgo]l a3k -9 ARS-E th(Khampakool ef al.,
2019; Krishnamurthy et al., 1994; Sakai and Hanzawa,
1994).
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Fig. 1. (a) Schematic diagram and (b) photo image of infrared assisted air drying (IRAD) system.
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Table 1. Experimental conditions of infrared air assisted drying
(IRAD) system

No. Drying temperature Infrared power  Air velocity
°C) (W) (m/s)
1 40 1,000 5
2 40 1,000 11
3 50 1,000 5
4 50 1,000 11
5 60 1,000 5
6 60 1,000 11
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Fig. 2. Drying curve of Dorumuk during different infrared
assisted drying (IRAD) trials.
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Table 2. Drying time (h), final moisture content (%) and
electrical energy consumption of different IRAD conditions

IRAD Drying  Final moisture  Electrical energy
conditions time (hr) content (%) consumption (kWh)
40°C & Sm/s 23+2¢ 42.2+1.0° 1.16+0.03¢
40°C & 11 m/s 282" 34.7+0.7° 1.39+0.04°
50°C & 5 m/s 43+2° 26.7+0.7° 1.97+0.04*
50°C & 11m/s  25+1° 24.7£0.7 1.51£0.01°
60°C & 5 m/s 27+2° 20.4+1.0° 1.55+0.02"
60°C & 11m/s  17£2° 16.7+0.7" 1.38+0.02°

*dMeans+SD with different letter in the same column are significantly
different at p<0.05.
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Table 3. Effect of different IRAD trials on the color of dried
Dorumuk

IRAD condition L* a* b*
40°C & 5 m/s 42.1+6.3% 9.5+0.1¢ 9.0+0.3°
40°C & 11 m/s  38.0£1.3° 10.2+0.7% 10.4+1.2°
50°C & 5 m/s 38.7+2.0° 10.8+0.2% 12.0+2.4°
50°C & 11 m/s  30.1+2.0° 12.2+0.3% 16.2+0.4*
60°C & 5 m/s 46.6+5.2% 13.0+3.12 16.9+3.5%

60°C & 11 m/s  35.842.4" 11.0£0.4%* 16.4+1.5°

*Means +SD with different letter in the same column are significantly
different at p<0.05.
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