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Abstract

In this study, the quality changes of Hoelen was investigated, which were color differences, browning degrees,
total phenolic compounds and electron donating abilities to optimize drying condition using hot air and far
infrared drying by changing conditions such as temperatures, air velocities and radiation distances. In color
values, Ab values decreased with increasing temperatures, while AL, Aa and AE values increased. The browning
degrees showed the similar tendency with the color values. Total phenolic components of Hoelen decreased
with increasing drying temperature and air velocity, and decreasing radiation distance. On the other hand, there
was no significant difference in the changes of electron donating abilities (EDA) of Hoelen among drying
methods and conditions. As a result, the hot air drying was more effective method than the far infrared was.
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Table 1. Effects of drying temperature and heated air Table 2. Effects of distance of irradiation and drying
velocity on Hunter AL, Aa, Ab and AE values during temperature on Hunter AL, Aa, Ab and AE values

the drying of Hoelen slices in heated air for 9 hours during the drying of Hoelen slices in infrared heated
: - for 9 hours
Temperature veﬁgity Color Time (hour) oo -
o (m/s) Valie g 3 6 9 Temperature thslmtan Color Time (hour)
AL 520 878 877 878 © @m YA o 3 6 9
05 Aa 1.11 142 145 1.46 AL 521 9.03 9.07 9.07
) Ab 399 415 412 -4.12 10 Az 121 287 288 291
AE 6.65 981 979 981 Ab -398 -474 491 -512
AL 5.81 9.04 903 9.17 AE  6.67 10.60 10.71 10.81
50 15 Aa 1.12 146 149 1.51 AL 583 910 915 9.17
) Ab 415 438 443 -4.49 50 20 Aa 123 278 281 285
AE 722 1015 10.17 1032 Ab  -417 -489 -496 -495
AL 5.87 8890 893 894 AE 725 10.70 10.78 10.80
25 Aa 1.17 158 159 1.62 AL 576 896 8.99 9.01
~ Ab  -388 -469 -483 -4.84 30 Aa 134 260 258 262
AE 713 1017 1028 10.30 Ab -383 -394 -396 -3.97
AL 5.27 880 903 9.06 AE 7.05 10.13 10.16 10.19
o5 A2 113 157 162 168 AL 460 894 911 9.12
' Ab 401 438 -441 -4.47 10 Aa 114 215 231 234
AE 6.71 10.03 10.18 10.24 Ab 374 447 -458 -4.61
AL 5.82 896 9.12 9.18 AE  6.04 1022 1045 10.48
60 Aa 1.27 1.74 189 1.95 AL 464 885 886 885
15 Ab 415 -458 489 -497 60 20 Aa 112 197 201 211
AE 726 1021 1052 10.62 Ab  -3.67 444 -449 451
AL 5.80 911 924 927 AE 602 10.09 10.13 10.15
Aa 1.55 1.82 197 207 AL 534 886 887 889
25 Ab -401 -5.26 -551 -5.69 30 Aa 115 189 192 194
AE 722 1068 10.94 11.07 Ab 369 -423 425 -4.28
AL 5.16 912 921 923 AE 659 10.00 10.02 10.05
Aa 1.10 1.79 1.8 195 AL 454 932 941 947
0.5 Ab 397 469 -460 -4.63 10 Aa 092 201 215 223
AE 6.60 1042 1047 10.51 Ab -344 -481 -494 -493
AL 5.82 955 964 9.63 AE 577 10.68 10.84 1091
70 1.5 Aa 1.28 18 192 198 AL 416 911 912 9.10
’ Ab 417 -496 -513 -521 70 20 Aa 101 185 188 1.89
AE 7.27 1092 11.09 11.13 Ab  -335 -451 -456 -4.58
AL 5.70 935 942 945 AE 544 1033 1037 10.36
Aa 1.25 195 205 212 AL 497 892 897 903
25 Ab 417 -574 -582 -586 30 Aa 108 179 180 1.84
AE 717 11.14 11.26 11.32 Ab -3.56 -409 -4.12 -4.15
Notes) A: Difference between standard and measured values AE 621 998 1003 10.11
L: Lightness Notes) A: Difference between standard and measured values
a: (+) Redness, (0) gray and (—) greenness L: Lightness
b: (+) Yellowness, (0) gray and (—) blueness a: (+) Redness, (0) gray and (—) greenness

b: (+) Yellowness, (0) gray and (- ) blueness
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Table 3. Content of total phenolics in Hoelen dried by
hot air drying

Condition Temp  veloay Tl phenolics
" (ﬂc)p i /S)y (mg%, D.M.)"
0.5 1.723
50 1.5 1.658
2.5 1.525
_ 0.5 1.338
?r‘;‘hf;r 60 15 1342
2.5 1.329
0.5 1.225
70 1.5 1.218
2.5 1.118
Raw material 2.849
Commercial product 0.622
Notes)” Tannic acid equivalent by Folin-Denis method

D.M.: dry matter basis

b) Far infrared drying
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Fig. 1. The browning degree after drying of Hoelen slices for 9 hours (8—@, 50°C; O—O, 60°C; v—Ww, 70°C) b)

Far infrared drying
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Fig. 2. Electron donating abilities to DPPH of solvent fraction from dried Hoelen.

Table 4. Content of total phenolics in Hoelen dried by far

infrared drying, fresh Hoelen and commercial product
Air Radiation

Temp distance

Condition Total phenolics

¢C) (cm) (mg%, D.M.)
10 0.982
50 20 1.093
30 1.121
10 0.957
Far infrared drying 60 20 0.989
30 1.002
10 0.892
70 20 0.920
30 0.938
Raw material 2.849
Commercial product 0.622

Notes)™ Tannic acid equivalent by Folin-Denis method
D.M.: dry matter basis
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