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Abstract : Electron beam, electrically produced from an electron accelerator, was compared with
gamma energy in terms of its influence on color and organoleptic qualities of ginseng powders when

exposed to the energy used for their microbial decontamination. Hunter color L and b values were
suitable for measuring color characteristics of ginseng powders, which were not significantly changed
by the exposure to 5 to 7.5 kGy electron beam and gamma energy. Fifty percent ethanol extracts of
irradiated ginseng powders at 10 kGy showed negligible differences from the non-irradiated control
in the pattern of absorption spectra at 280~800 nm, but showed increased values in overall color diff-
erence (AE) as compared with powdered samples. Irradiation more than 10 kGy and storage at am-
bient temperature for 4 months caused browning of powdered samples. Irradiation at more than 10
kGy of electron beam was found a critical level to bring about appreciable changes (p<0.05) in or-
ganoleptic qualities such as color and odor of sterilized samples, and red ginseng powder was more
susceptible than white one to organoleptic changes by irradiation.

Key words : Ginseng powders, electron beam, gamma irradiation, color, organoleptic quality.
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Table 1. Changes in Hunter color values of electron beam (EB) and gamma ray (GR) irradiated white ginseng

powder during storage at room temperature

Color ) Sptgrri?z(l%e Energy Irradiation dose (kGy)
parameter (month) type 0 2.5 5 7.5 10 15
L 0 EB 77.83 77.34 77.63 77.32 77.37 77.09
GR 77.83 77.25 77.07 77.15 76.54 75.98
4 EB 77.78 77.44 77.78 77.72 77.12 76.72
GR 77.78 77.71 77.92 77.78 77.35 76.23
a 0 EB 0.37 0.37 0.37 0.48 0.51 0.23
GR 0.37 0.26 0.27 0.55 0.64 0.60
4 EB -0.42 -0.37 -0.52 -0.50 -0.47 -0.35
GR -0.42 -0.12 -0.09 -0.15 -0.03 -0.02
b 0 EB 17.84 18.09 18.54 17.86 18.12 18.32
GR 17.84 18.09 18.54 17.86 18.12 18.32
4 EB 18.95 19.20 18.90 19.25 19.52 19.57
GR 18.95 19.02 19.12 19.21 19.49 19.15
AE 0 EB 0 0.55 0.73 0.52 0.56 0.89
GR 0 0.64 0.73 0.69 0.56 0.89
4 EB 0 0.42 0.11 0.32 0.87 1.12
GR 0 0.32 0.40 0.37 0.79 1.61

VL; degree of whiteness (white+100«~0 black ), a; degree of redness (red+100—-80 green), b: degree of
yellowness (yellow+70 < -80 blue), 4E; overall color differenece (VAL? + Aa? + Ab?)
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Table 2. Changes in Hunter color values of electron beam (EB) and gamma ray (GR) irradiated red ginseng

powder during storage at room temperature

Color Storage Eneray Irradiation dose (kGy)
) ., period 8y ‘
parameter  (month) type Control 2.5 5 7.5 10 15
L 0 EB 74.28 73.61 73.19 73.40 73.03 73.08
GR 74.28 73.81 73.15 73.60 73.14 72.85
4 EB 74.59 74.61 74.51 73.59 73.33 73.25
GR 74.58 74.89 74.03 74.45 74.96 74.14
a 0 EB 0.37 0.37 0.37 0.48 0.51 0.23
GR 0.37 0.26 0.27 (.55 0.64 .60
4 EB -0.77 -1.63 -1.44 -1.28 -1.32 -1.26
GR -0.77 -1.33 -1.23 -1.25 -1.53 -1.14
b 0 EB 17.92 17.56 17.82 17.51 17.39 17.45
GR 17.56 17.58 17.46 17.46 17.62 17.26
4 EB 18.63 18.84 18.79 18.94 1951 19.06
GR 18.63 17.44 18.87 18.66 19.12 18.66
AE 0 EB 0 0.76 1.09 0.98 1.36 1.30
GR 0 0.48 1.32 0.71 1.17 1.48
4 EB 0 0.89 0.69 1.16 1.63 1.49
GR 0 1.35 0.76 0.50 0.98 0.81

"L; degree of whiteness (white+100<0 black), a; degree of redness (red+100+~-80 green), h; degree of
yellowness (yellow + 70+« »-80 blue), AE; overall color differenece (VAL? + Aa? + Ab?).

Table 3. Changes in Hunter color values of 50% ethanol extracts from electron beam (EB) and gamma ray (GR)
irradiated white ginseng powder during storage at room temperature

Storage

Irradiation dose (kGy)

' Color . period Energy
parameter”  (month) type 0 5 75 10 15
L 0 EB 94.88 94.15 93.70 94.30 93.76 93.86
GR 94.88 94.11 93.14 93.44 94.43 90.93
4 EB 94.72 95.02 94.39 91.02 94.35 94.69
GR 94.72 93.72 9251 94.44 93.96 94.62
a 0 EB -2.76 -2.95 -2.64 -2.62 -2.17 -2.16
GR -2.76 -2.94 -2.95 -2.79 -2.53 -2.44
4 EB -0.41 -0.36 -0.40 -0.30 -0.02 0.18
GR -0.41 -0.41 -0.36 -0.34 -0.15 0.09
b 0 EB 46.50 46.63 47.39 48.78 50.97 51.20
GR 4650 44.29 45.78 45.98 48.25 43.86
4 EB 46.50 46.63 47.39 48.78 50.97 51.20
GR 46.50 44.29 45.78 45.98 48.25 43.86
AE 0 EB 0 0.77 1.48 2.36 4.65 2.89
GR 0 2.35 0.81 1.53 1.82 5.53
4 EB 0 0.33 0.95 4.35 4.50 4.74
3R 0 2.43 2.32 0.59 1.93 2.69

VL: degree of lightness (white+100<~0 black), a; degree of redness (red+100 ¢ >-80 green), b; degree of

yellowness (yellow+70 < -80 blue), AE; overall color differenece (VAL? + Aa? + Ab?)
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Table 4. Changes in Hunter color values of 50% ethanol extracts from electron beam (EB) and gamma ray (GR)
irradiated red ginseng powder during storage at room temperature

Storage

Irradiation dose (kGy)

Color . period Energy
parameter’  (onth) type Control 2.5 5 75 10 15

L 0 EB 83.48 83.61 83.38 83.14 82.92 83.03
GR 83.48 83.69 83.59 83.49 83.52 83.59

4 EB 85.24 87.41 87.81 87.72 86.02 86.53
GR 85.24 87.31 87.73 87.66 87.28 86.94

a 0 EB 7.59 8.62 8.89 9.15 9.23 9.41
GR 7.59 8.44 8.60 8.81 8.07 8.83

4 EB -0.41 -(.36 -0.40 -0.30 -0.02 0.18

GR -0.41 -0.41 -0.36 -0.34 -0.15 0.09
b 0 EB 46.08 49.01 49.30 49.87 42.92 40.03
GR 46.08 48.27 49.01 49.04 49.24 49.15
4 EB 49.71 52.44 53.26 53.53 54.12 54.39
GR 49.71 52.61 53.25 54.21 53.43 54.90

AE 0 EB 0 3.11 3.38 4.11 3.60 6.33
GR 0 2.36 3.10 3.20 3.20 3.31

4 EB 0 3.49 4.38 4.56 4.50 4.89

3R 0 3.56 4.33 511 4.87 5.48

YL; degree of lightness (white+100< 0 black), a; degree of redness (red+100< -80 green), b; degree of
yellowness (yellow + 70 < -80 blue), 4E; overall color differenece (VAL? + Aa? + Ab?)
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Table 5. Sample means and F-values for sensory color and odor of white and red ginseng powders irradiated

with electron beam (EB) and gamma ray (GR)

Irradiation dose (kGy)

Samples Sensory F-value
parameter 0 EB-5 EB-10 GR-5 GR-10
White ginseng Color 4.75° 4.75 5.25" 4.50° 4.38° 3.93
Odor 4.50° 513 4.75° 3.50° 4.50° 1.82
Red ginseng Color 5.38" 4.63" 6.38" 4.75" 5.13 5.50
Odor 4.75" 5.00° 5.38" 4.88" 5.50" 3.33

“ Means in the same row with different supercripts are significantly different (p<0.05).
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