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Abstract

In order to investigate the optimal drying condition of white ginseng by using bulk
air drier(130 x 62 x 65cm), drying curves, diffusion coefficient at various drying
temperature, the energy of activation, variation of color intensity and chemical com-
ponents during drying of white ginseng were studied.

Fick’s second law of diffusion for diffusion out of spheres was successfully applied
to describe the drying of white ginseng. It was found that the diffusion coefficient of
water was 2.2x107, 9.0x10°cm?/sec at drying temperature 40°C, 55°C, respectively.
An Arrhenius type temperature dependency of moisture diffusivity was found, the
energy of activation being 18.8 Kcal/g mol.

Color intensity of white ginseng dried at various drying temperature was increased
with an increase in drying temperature. The contents of crude protein, reducing sugar
and crude saponin during drying of white ginseng were gradually decreased as increasing
of drying time. And with the sensory evaluation by multiple commparison difference
analysis, the optimal drying temperature of white ginseng was between 45°C and 50°C.
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m . average moisture content (dry basis)

m, : initial moisture content

me | equilibrium moisture content (at dry temperature)
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Fig. 1. Effect of temperature on dryiog curve of white ginseng.
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Fig. 2. Effect of temperature on drying curve of white ginseng.
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Fig. 3. Effect of drying temperature on the diffusion coeffcient of water in white ginseng.
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Fig. 4. Effect of drying temperature on color intensity of white ginseng.
S : Dried by solar radiant heat, AT : Dried at 35°C for 4hrs, 40°C for 6hrs,
45°C for 10hrs, and thereafter dried at 50°C.
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Table 1. Effects of drying temperature and time on the variation of protein, reducing sugar and crude saponin

content (% dry weight)
Temp. Drying time(hrs)
(°C) 0 20 40 Final
Protein
40 13.9 10.3 89 8.6
50 11.0 9.1 8.9
AT* 10.6 9.0 8.2
Sun drying 11.4 9.2 9.0
Reducing sugar
40 4.8 8.7 4.4 3.3
50 6.8 3.6 31
AT* 5.1 3.7 3.5
Sun drying 5.5 3.7 3.5
Crude saponin
40 3.0 2.6 2.6 21
50 2.9 2.6 2.1
AT* 2.5 2.6 2.0
Sun drying 2.5 2.7 2.1

*AT: Dried at 35°C for 4hrs, 40°C for 6hrs, 45°C for 10hrs, and therafter dried at 50°C.
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Table 2. Least square means of sensory scores for selected characteristics of white ginseng made with five

drying temperatures.

Drying temperature of white ginseng(°C)

Sensory characteristics

40 45 50 55 AT*
Skin colorB 5.7a 4.7cd 4.4c 5.3ab 5.0bd
Nember of brown spotC 5.1a 4.4b 4.0b 5.5a 3.9b
Uniformity of skinD 2.3bde 3.2a 2.6ad 1.9ce 2.9ab
Density of inner partE 2.0b 2.6ab 3.0a 2.1ab 2.6ab
Color of inner partF 4.5b 3.8b 3.8b 6.2a 4.3b
Size of inside holeG 5.6a 5.0b 5.3ab 5.4ab 5.6ab
Number of inside holeH 6.1a 4.9¢ 5.2cd 5.8ab 5.5bd

AMeans bear-different letters within the same row differ significantly (P<0.05)

BColor:7 =much stronger and 1=much weaker than R in intensity.

CBrown spot:7=much more and 1=lesser than R on surface.

DUniformity:7=much more uniform and 1=much more coarse than R.
EDensity:7 = much more dense and 1=lesser dense than R.

FColor:7=much stronger and 1=much weaker than R in intensity.

GSize:7=much large and 1=much smaller than R.

HNumber:7 =much more and 1=lesser than R.

*AT; Dried at 35°C for 4hrs, 40°C for 6hrs, 45°C for 10hrs, and thereafter dried at 50°C.
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