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Abstract

This study was conducted to determine the effect of far infrared—vacuum drying on the quality changes
of Pimpinella bracycarpa, such as drying efficiency (weight loss), color differences, browning degrees,
rehydration and sensory evaluation. When Pimpinella bracycarpa was dried for designated time at 50°C,
60°C and 70°C, drying time of far infrared—vacuum drying was decreased more than 17% compared to
that of infrared drying. The color changes increased as drying temperature increased and far infrared—
vacuum drying made less color changes than infrared drying. Also, the total microbial counts and the
number of yeast and mold were gradually reduced as drying temperature increased and drying time was
longer, but there was no significant differences in microbial changes among drying methods. The rehydration
rates of Pimpinella bracycarpa increased as drying temperature increased and was better at far infrared-

~vacuum drying than infrared drying. Also, according to the sensory evaluation after rehydration of
" Pimpinella bracycarpa, the higher scores were obtained at lower temperature and far infrared-vacuum
drying, especially the color was obtained much higher score in the far infrared—vacuum drying than infrared
drying. Thus, the results showed that drying efficiency and stability of rehydration and color changes
was increased and the quality deterioration of Pimpinella bracycarpa could be minimized by using far

infrared-vacuum drying.
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Fig. 1. Schematic drawing of the infrared vacuum dryer.
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Fig. 2. Changes in weight of Pimpinella bracycarpa dur—
ing drying at different temperatures and drying
methods.

FIR: far infrared ray drying, FIR-VCM: far infrared
ray-vacuum drying.
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Fig. 4. Changes in color values of Pimpinella bracycarpa during drying at different temperatures and drying methods.

FIR: far infrared ray drying, FIR-VCM: far infrared ray-

vacuum drying.
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Fig. 5. Changes in browning degree of Pimpinella bracy-
carpa during drying at different temperatures and
drying methods.

FIR: far infrared ray drying, FIR-VCM: far infrared ray-
vacuum drying.
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Table 1. Changes in color values of dried Pimpinella bracycarpa by different drying methods

Drying method Temp. (°C/drying time) 4L da 4b AE
50 (12 h) 3.19 429 2.17 5.77
Far infrared ray drying 60 ( 8 h) 3.94 3.41 2.31 5.70
70 ( 6 h) 2.74 429 2.23 5.56
50 (10 h) 3.48 3.7 2.37 5.64
Far infrared ray-vacuum drying 60 (7 h) 2.32 3.87 1.47 458
70 ( 5 h) 2.73 2.51 158 4.03
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Table 2. Physical properties in rehydrated Pimpinella bracycarpa after drying at different temperatures and drying

methods

Drying method Temp. (°C) Rehydration ratio Moisture gain
50 0.672£0.028 7.136+£0.286

Far infrared ray drying 60 0.744+0.013 7.558+0.125
70 0.748+0.018 7.65410.171
50 0.720+0.026 7.308=0.253

Far infrared ray-vacuum drying 60 0.786£0.018 7.813%+0.164
70 0.811%=0.015 8.345%+0.109

1)Dr'ying time : far-infrared drying were dried at 50, 60 and 70°C for 12, 8 and 6 hr, respectively. Far-infrared+ vacuum
drying were dried at 50, 60 and 70°C for 10, 7, 5 hr, respectively.

Table 3. Sensory scores of rehydrated Pimpinella bracycarpa
using various temperature and drying methods
based on 5-point scale (1=dislike extremely, 5=
like extremely)

’iircnf " Appearance Color Acceptability
. 50 3.0 29 32
o ared 60 29 28 31
Y g 70 27 19 25
. 50 36 44 39
var ‘“fragfs. T 34 40 38
cuum drying - 4 2.9 37 30

"Drying time: far-infrared drying were dried at 50, 60 and
70°C for 12, 8 and 6 hr, respectively. Far-infrared + vacuum
drying were dried at 50, 60 and 70°C for 10, 7, 5 hr, re-
spectively.
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