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Drying Rate and Physicochemical Characteristics of
Dried Ginseng Root at Different Temperature
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Abstract

Drying of raw ginseng root down to 35% moisture content required for extrusion process. There were two
kinds of pre-treatments of raw ginseng root which were chopping and whole-root ginseng before drying at
80, 100 and 120°C. Drying rate and physicochemical properties of dried ginseng were evaluated to determine
optimum drying temperature for extrusion process. Drying time at 80°C to decrease to 35% moisture was 6.5
hr and ginsenoside content in dried ginseng at 80°C was lower than that of dried ginseng at 100 and 120°C.
Drying time at 100 and 120°C to decrease to 35% moisture was 5.5 and 3.5 hr and redness of dried ginseng
powder was 5.20 and 7.23 respectively. Browness and redness of dried ginseng extract from 75% ethylene were
significantly increased with the increase in drying temperature. Ginsenosides Rbl, Rb2, Rc, Rd, Rgl and total
saponin were also increased with the increase in drying temperature from 80°C to 100°C, however, those were
not significantly different with drying temperature at 100 and 120°C. Drying temperature for extrusion process

can be optimal at 100°C.
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Table 1. Operating conditions of HPLC for analysis of gin-
senosides

Items Conditions

Lichrosorb NHz

(Merck Co., 10 m, 4 mm ID X250 mm)

Mobile phase Acetonitrile/ distilled water/ n-Butanol soln
(80:20:10%)

Column

Flow rate 1.0 mL/min
Chart speed 0.5 cm/min
Detector RI-401
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Fig. 1. Change in moisture of chopped ginseng at drying tem-

perature at 80°C (@), 100°C (A) and 120°C (m).
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Fig. 2. Plot of InMR (moisture ratio) versus drying time at
temperature at 80°C (@), 100°C (A) and 120°C (m).
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Fig. 3. Plot of In (A/A,) for browness (M) and redness (®)
versus drying time at temperature at 80°C (a), 100°C (b) and
120°C (c).
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Table 2. Ginsenoside content, color, browness and redness of dried ginseng different temperature

Drying Ginsenoside (% db) Color Absorbance® (OD)

temp °C) Rbl Rb2 Rc Rd Re Rgl TSV L2 a2 bY 4E® 440 nm 520 nm
Chonoed 80 0275 0294 0470 0087 0418 0328 1872 6590 275 2013 3153 0198 0121
inspé’: 100 0296 0306 0559 0106 0395 0368 2027 5983 520 2077 3715 0256  0.164
ginseng 120 0301 0324 0502 0135 0446 0337 2050 5658 723 2087 4006 0259 0244
Main-root 20 0.178 0174 0430 0047 0302 0309 1010 6833 270 1968 2962 0203  0.151
inS; 100 0198 0180 0515 0063 0339 0332 1636 6412 496 2254 3467 0247  0.198
ginseng 120 0265 0251 0450 0125 0371 0387 0849 5166 931 2225 4530 0267 0238
Freeze dried ginseng 0.194 0.185 0501 0.054 0387 0275 1603 - - - - - -

YTotal saponin.
POverall color difference.

PLightness 0 (black) to 100 (white). Redness -80 (green) to +100 (red). *Yellowness —70 (blue) to +70 (yellow).
®Absorbance at 440 nm (browness) and 520 nm (redness).
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Fig. 4. TLC chromatogram of maltol in dried ginseng.

1. Freeze dried ginseng, 2. Dried-chopped ginseng at 80°C, 3. Dried
chopped ginseng at 100°C, 4. Dried-chopped ginseng at 120°C,
5. Dried main-root ginseng 80°C, 6. Dried main-root ginseng at
100°C, 7. Dried main-root ginseng at 100°C, 8. Commercial red
ginseng.
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