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Abstract

The changes in physicochemical characteristics and sensory evaluation of bracken (Pteridium aquilinum) and Aster
scaber dried by different methods sun-dried, hot-air-dried and freeze-dried were investigated. The freeze-dried Aster
scaber showed the lowest moisture content than those of sun-dried and hot-air-dried. Freeze-dried bracken and
Aster scaber showed higher rehydration rate than sun-dried and hot-air-dried. In the color values, the freeze-dried
bracken and Aster scaber had the highest L’ value of 29.48 and 32.73, respectively, while freeze-dried Aster scaber
showed the lowest a  value of -6.78. Rehydrated bracken and Aster scaber after freeze-dried were the highest value
in L and b*, while the lowest in a  value. In sensory evaluation, freeze-dried bracken and Aster scaber showed
the highest in color, appearance, flavor, texture and overall acceptability. There were no significant differences
in texture between hot-air-dried bracken and freeze-dried bracken after rehydrating. However, freeze-dried bracken
and Aster scaber were the highest in color, appearance, flavor and overall acceptability. In conclusion, freeze-dried
bracken and Aster scaber showed the best rehydrated rate, color and sensory properties.
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Table 1. Changes of moisture contents of bracken and Aster
scaber dried by different methods

Drying methods”
Sample - — -
Sun-drying Hot-air-drying Freeze-drying
Bracken 10.47+0.85” 11.33+0.71° 10.38+0.32°
Aster scaber 12.36+0.34° 10.20+0.63" 6.14+037"

"Sun drying, dried at 25°C and RH 65% for 48 hr; Hot-air drying, dried in drying
oven at 50°C for 14 hr, Freeze-drying, freeze-dried by vacuum-freeze dryer.
PMeans with different small letters (a-c) in the same row are significantly different

at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Changes of rehydration rate of bracken dried by different
methods.
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Fig. 2. Changes of rehydration rate of Aster scaber dried by
different methods.
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Table 2. Changes of color values of bracken and Aster scaber
dried by different methods

Samples m]ztrggé%n r Vaiiles v
Sundrying 128121577 133:078"  191£110°
Bracken Hot-air-drying ~ 9.83+1.01"  -0.85¥044"  -0.201.06"
Freeze-drying  29.48+436"  1.70£347"  6.50:247°
Sundrying  9.68+435"  0.14+1.19°  345:108"
Aster scaber  Hotair-drying  14.00:2.12°  -166:026"  5.34£1.09"
Freeze-drying ~ 32.73+1.55°  -678:1.14°  1542¢121°

"Sun drying, dried at 25°C and RH 65% for 48 hr, Hot-air drying, dried in drying
,oven at 50°C for 14 hr; Freeze- drylng, freeze-dried by vacuum freeze dryer.
PMeans with different small letters (a-c) in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.
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Table 3. Changes of color value of rehydrated bracken and Aster
scaber dried by different methods

Samples') m]ztr}{lor(;% C \::lue x
Sun-drying  1161:1.04” -092:028"  -0.09:1.10°
Bracken ~ Hotairdrying 7.83:101°  -285:044"  -220£1.06'
Freeze-drying  2395:155°  -130:1.65°  345:L.16°
Sun-drying 8881243  -186:1.19°  145:108"
Aster scaber  Hotair-drying  12.0042.12°  -3.66026°  3.34£1.09"
Freeze-drying  30.73+155°  -8.78:1.14"  1342+121°

)Samples were rehydrated at 30°C for 2 hours after dried by different methods.
PSun drying, dried at 25°C and RH 65% for 48 hr; Hot-air drying, dried at 50°C
in for 14 hr; Freeze-drying, freeze-dried by vacuum freeze dryer.

IMeans with different small letters (a<) in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.
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Table 4. Sensory evaluation of bracken and Aster scaber dried

by different drying methods

Drying methods”
Samples
Sun-drying Hot-air-drying Freeze-drying
Color 340:050%  340£052°  520:0.79"
Flavor 340:052°  340:052°  5.30:067"
Bracken Appearance  290:074'  290:074"  530:067"
Texture 170£048"  1.70£048"  4.50:0.53"
acc(;;teg}}ity 2504053 250:053 570067
Color 260:052° 270048  5.70+0.82°
Flavor 250:053  2.80042°  4.80+0.63"
Aster scaber  Appeamnce 2601052 270+048'  5.60:0.52°
Texture 270048"  290:057°  540:0.52°
acc%gﬁiity 2906074 280:042°  62040.79"

"Sun drying, dried at 25°C and RH 65% for 48 hr, Hot-air drying, dried in drying
oven at 50°C for 14 hr, Freeze-drying, freeze-dried by vacuum freeze dryer.
IMeans with different small letters (a-b) in the same row are significantly different
at p<0.05 by Duncan’s multiple range test.

Table 5. Sensory evaluation of rehydrated bracken and Aster
scaber dried by different methods

Drying methods”
Samples” , o _
Sun-drying Hot-air-drying Freeze-drying
Color 420+0637 4404052 570067
Flavor 400+0.82°  4200.79"  540:0.52°
Bracken Appearance  3.70:0.67°  420:0.79"  5.50£085"
Texture 440405 450053  4.80:097°
Overall 100057 4204063 5804079
acceptability
Color 360£0.52" 4101074 6.10:0.74°
Flavor 3501053 350+053  530:0.82°
Uster scaber  Appearance 350053 350:053  5.80:0.63"
Texture 320£0.79°  3.60052°  5.60+052°
Overall 355,053 400:067  620:063"
acceptability

1)Samples were rehydrated at 30°C for 2 hr after dried by different methods.
?Sun drying, dried at 25°C and RH 65% for 48 hr, Hot-air drying, dried at 50°C
in drying oven for 14 hr; Freeze-drying, freeze-dried by vacuum freeze dryer.
IMeans with different small letters (a-b) in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.
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