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Abstract[JRoasting ginseng marc was roasted at different temperatures (140, 170, 200, 230C) and for
different periods (10, 20 30 min) produced aqueous soluble brown pigments, gel filtration of which
over Sephadex G-50 yielded 3 fractions A, B, C. The treatment at higher temperature and for longer
time lead to increase of peak A and decrease of peak C. The contents of the brown pigments and

the degree of brown color incerased about 4 times and over 6 times, respectively, by roasting at 230C

and for 30 min as compared to the control. 5-Hydroxymethy! furfural in aqueous and 50% ethanolic
extracts of treated samples at 230C and for 30 min was increased to 3.6 times and 8 times, respectively,
and carbonyl compound in both aqueous and 50% ethanolic extracts was increased 3 times. Also, pyra-
zine-like substance was increased apparently in both aqueous and 50% ethanolic extracts of treated

samples.
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Fig. 1. Sephadex G-50 chromatogram pattems in ether
soluble pigment of ginseng marc roasted at va-
rious temperature for 20 min.
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Table 2. Brown color intensity and Hunter color value of peaks eluted from Sephadex G-50 column of ginseng
marc roasted at various temperature and time

Roastin Brown pigment Hunter color value
Temp  Time Fraction (OD: 400 nm) L a b
© (min) 0 24 0 24 0 24 0 24
Control A 0.076 0.032 99.68 99.79 -0.02 +0.01 +0.27 +0.19
B 0.057 0.040 99.77 99.76 —0.04 —0.04 +0.32 +0.35
C 0.161 0.077 99.32 99.58 —0.04 —0.04 +0.74 +0.63
140 10 A 0.045 0.052 99.82 99.67 —0.02 —-0.01 +0.32 +0.44
B 0.042 0.038 99.84 99.78 -0.06 —0.05 +0.34 +0.43
C 0.165 0.058 99.29 99.64 —0.08 —0.03 +0.08 +0.51
20 A 0.092 0.077 99.61 99.52 —0.08 —0.01 +0.45 +0.49
B 0.061 0.046 99.78 99.74 —0.06 —0.04 +0.46 +049
C 0.112 0.057 99.57 99.72 —0.12 -0.07 +0.89 +0.59
30 A 0.047 0.029 99.80 99.83 —0.03 —0.03 +0.27 +0.29
B 0.142 0.086 99.42 99.51 —0.04 —0.05 +0.68 +0.71
C 0.105 0.075 99.62 99.62 —0.13 —0.08 +0.80 +0.82
170 10 A 0.094 0.075 99.64 99.52 —0.05 —0.04 +0.67 +0.77
B 0.082 0.074 99.66 99.59 —0.12 -0.10 +0.72 +0.83
C 0.180 0.178 99.25 99.16 -0.17 —0.15 +1.25 +1.54
20 A 0.115 0.113 99.38 99.33 —0.08 -0.07 +1.25 +1.21
B 0.085 0.082 99.66 99.56 —0.13 —0.10 +0.81 +0.95
C 0.113 0.139 99.65 99.32 —0.24 -0.17 +1.25 +1.61
30 A 0.116 0.120 99.33 99.26 —0.07 —0.07 +1.29 +1.36
B 0.072 0.076 99.74 99.56 —0.12 —0.09 +0.71 +0.86
C 0.126 0.119 99.54 99.37 —0.20 —0.13 +1.15 +1.27
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Table 3. Brown color intensity and Hunter color value of peaks eluted from Sephadex G-50 column of ginseng
marc roasted at various temperature and time

Roastin Brown pigment Hunter color value
Temp  Time  Fraction (OD: 400 nm) L a b
(©) (min) 0 24 0 24 0 24 0 24
Control A 0.076 0.032 99.68 99.79 —0.02 +0.01 +0.27 +0.19
B 0.057 0.040 99.77 99.76 —0.04 -0.04 +0.32 +0.35
C 0.161 0.077 99.32 99.58 —0.04 —0.04 +0.74 +0.63
200 10 A 0.167 0.143 99.01 99.09 —0.13 —0.08 +1.88 +1.71
B 0.080 0.084 99.69 99.54 —0.13 —0.13 +0.83 +1.00
C 0.132 0.147 99.57 99.25 —025 -0.16 +1.36 +1.67
20 A 0.261 0.252 99.57 98.51 —0.09 —0.10 +2.65 +2.76
B 0.112 0.102 99.62 99.48 —0.18 —0.15 +1.11 +1.21
C 0.812 0.142 99.38 99.32 —0.32 —0.21 +1.68 +1.63
30 A 0.297 0.353 98.22 97.83 —0.07 —0.09 +3.29 +4.04
B 0.103 0.083 99.59 99.55 —0.15 —0.14 +0.99 +1.05
C 0.160 0.157 99.50 94.24 —0.33 —0.25 +1.80 +1.88
230 10 A 0.337 0.328 97.90 97.97 —0.04 —0.10 +3.81 +3.81
B 0.069 0.107 99.75 98.68 —-0.12 —0.30 +0.64 +2.97
C 0.221 0.283 99.25 97.38 —0.38 -0.07 +2.23 +4.87
20 A 0.374 0.429 97.77 96.62 -0.05 —-0.11 +4.28 +0.74
B 0.121 0.060 99.52 98.95 —0.14 -0.33 +0.91 +2.57
C 0.229 0.223 99.32 98.95 —0.46 -0.33 +2.47 +2.57
30 A 0.439 0.525 97.39 96.81 —0.03 =0.06 +4.91 +5.87
B 0.121 0.077 99.53 99.55 —0.18 —0.15 +1.10 +2.57
C 0.227 0.207 99.15 99.00 -0.46 -0.31 +2.69 +2.38
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Table 4. Influence of roasting temperatures and times on the generation of flavor substances in some fraction
obtained by Sephadex G-50 column chromatography of ginseng extract residue roasted

Roasting Peak A Peak B Peak C
Temp  Time HMF oD oD HMF oD 0b HMF oD oD

(©) (min) (mg%) (278nm) (285nm) (mg%) (278nm) (285mm) (mg%) (278nm) (285nm)
Control 10.15 21.90 21.20 18.03 24.30 23.70 63.05 84.10 82.90
140 10 12.57 26.90 26.50 17.81 23.90 23.40 70.21 97.90 92.40
20 23.08 31.00 30.30 26.82 35.80 35.30 71.94 96.10 94.60
30 22.15 16.30 16.00 41.20 55.10 54.20 71.71 96.10 94.30
170 10 24.40 32.60 32.10 40.28 54.00 53.00 117.94 162.00 155.20
20 37.02 49.20 48.70 38.99 52.30 51.30 107.93 148.80 142.00
30 36.71 48.90 48.30 34.05 45.60 4480 106.29 147.80 139.80
200 10 46.74 63.00 61.50 38.76 52.40 50.60 119.18 167.90 156.80
20 66.66 90.60 87.70 52.90 72.80 69.60 139.02 195.50 189.90
30 76.54 104.70 100.70 46.52 65.10 61.20 131.88 188.30 173.50
230 10 8391 115.90 110.40 28.58 40.30 37.60 150.42 213.60 197.90
20 94.40 130.00 124.20 60.27 86.50 79.30 177.48 247.20 233.50
30 110.82 152.20 145.80 64.61 92.90 85.00 192.45 262.10 253.20

Table 5. 5-Hydroxymethyl furfural contents, and optical density of pyrazine-like substances and carbonyl compou-
nds in different solution of ginseng marc roasted at various temperature and time

Roasting HMF(mg/g) 0.D(278 nm) 0.D(285 nm)
Temp(C) Time(min) HO ext. 50% EtOH ext. H,0 ext. 50% EtOH ext. H;O ext. 50% EtOH ext.
Control 26.26 10.94 2.88 1.17 1.88 1.11

140 10 46.14 14.46 3.10 242 1.67 161

20 71.18 25.12 3.16 2.73 2.32 243

30 76.51 43.29 3.25 3.12 3.23 2.78

170 10 83.75 40.69 3.49 2.78 3.53 2.85

20 89.36 48.35 3.57 2.88 3.57 292

30 90.49 73.08 3.61 3.06 3.58 3.08

200 10 93.21 73.87 3.81 3.20 3.73 3.25

20 94,83 80.56 4.11 3.37 3.88 3.34

30 84.89 80.28 3.42 3.33 341 3.38

230 10 94.14 78.74 3.96 3.31 3.87 3.33

20 95.05 87.18 3.93 347 3.86 343

30 90.59 75.25 3.69 3.26 3.63 3.23
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