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Abstract

Samples of Red Ginseng, which had been manufactured and packaged by the
Korean Monopoly Corporation, were stored under ambient temperatures and
humidities (12-28°C and 55-68 percent) during one to nine years to examine their
browning reaction and antioxidant activity. The brown-color intensity of the Red
Ginseng samples increased significantly according to increasing storage period. The
pH of the aqueous extracts of the samples also increased slightly during the storage.
The former seemed to indicate that extensive browning reactions had taken place in
the samples during the long storage. The browning reactions seem to be due to
mutual reactions of by-products in the final stage rather than to reactions between
free amino acids and free sugars in the initial stage of the maillard browning reactions
during the storage. The reducing powers of aqueous and ethanol extracts and antioxi-
dant activity of ethyl acetate extracts of the Red Ginseng samples increased with in-
creasing storage time. The increase in the reducing power and antioxidant activity
appeared to be directly attributable to the increased amounts of nonenzymatic brown-
ing reaction products formed progressively during the long storage periods.
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Table 1. Measurement of color difference of the red ginsengs stored for long periods

Stored year 0 1 2 3 4 5 6 7 8 9
Manufactured
Value year 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977
CIE value X 40.36 35.62 34.60 30.20 33.80 33.49 3539 4162 3536 24.80
Y 40.12 3486 3345 2884 32.61 3232 34.16 4071 34.02 23.00

Z 2725 2204 2046 17.16 2041 19.85 2027 2454 1849 13.05
Hunter value L 63.34 59.04 57.81 53.64 57.10 5685 5843 63.80 5833 4795

a 290 4.37 5.69 6.35 5.73 5.69 5.84 4.79 6.14 8.40

b 18.84 19.22 1949 18.60 1880 19.10 2036 2186 22.03 17.44

* 56.23 63.27 67.06 70.49 6583 67.04 69.24 6648 7480 7742
*Yellow Index = 100 (1.28X - 1.0682)/Y

ASTM committee; D-1925-70, D-1729-607, America Society for Testing & Materials, Philadelphia,
U.S.A. (1979)

Yellow Index

Table 2. Brown color intensity of extracts from the red ginsengs stored for long periods

Stroed year
0 1 2 3 4 5 6 7 8 9
Sample
Water ext. 0.129  0.150 0.210 0.240 0.214 0.240 0.228 0.261 0.284 0.331
solution*

50% EtOH ext. 0.051 0.062 0.113 0.165 0.124 0.134 0.134 0.158 0.213 0.205
solution*

*Each extract solution was prepared by extracting with fifty fold water or fifty fold 50% ethanol (v/w), and
optical density was measured at 490nm.
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Table 3. pH value of water extracts from the red ginsengs stored for long periods

Stored
ored year 1 2 3 4 5 6 7 8 9

Sample
Water ext. solution 5412 5.341 5.391 5.071 5.145 5.104 5.152 5.205 5.102 4.995

*Water extract solution was prepared by extracting with fifty fold water (v/iw)

Table 4. Free sugar contents of the red ginsengs stored for long periods
(Unit; % of dry basis)

Stored year

0 1 2 3 4 5 6 7 8 9

Free sugars

Rhamnose 0.588 0.569 0.780 0.805 0.668 0.699 0.802 0.814 0.690 0.748
Fructose 0.364 0.447 0.468 0.447 0401 0.428 0334 0396 0.462 0471
Glucose 0.706 0737 0.914 0.873 0.779 0.766 0.846 0.924 0.868 0.748
Sucrose 5.272 6.288 5906 5.659 6.677 6538 5409 5686 7.245 7.314
Maltose 9.755 9932 9850 9.352 9.883 8.702 8663 7964 6.410 5727
Total 18.485 18.873 17.918 17.136 18.408 17.133 16.054 15.784 15.225 15.108

Table 5. Free amino acid contents of the red ginsengs stored for long periods
(Unit; mg % dry basis)

Stored year 1 2 3 4 5 6 7 8 9

Free amino acids

ASP 48.13 57.15 81.22 60.16 81.22 7821 60.16 48.13 66.18 72.19
THR 51.14 45.12 4211 36.10 36.10 42.11 4512 36.10 39.10 36.10
SER 33.09 33.09 33.09 33.09 30.08 3610 3453 30.08 39.10 36.10
GLU 9.02 12.03 12.03 15.04 1504 1504 21.06 12.03 15.04 21.06
GLY 6.02 602 3.01 602 6.02 301 30l 602 3.0l 3.01
ALA 60.16 4512 36.10 24.06 27.07 2512 2406 24.06 24.06 24.06
CYS 24.06 27.07 27.07 30.08 33.09 33.09 33.09 30.08 30.08 33.09
VAL 27.07 24.06 24.06 24.06 21.06 18.05 21.06 24.06 21.06 24.06
MET 27.07 27.07 30.08 30.08 30.08 24.06 30.08 30.08 30.08 36.10
ILE 18.05 21.06 24.06 27.07 24.06 24.06 24.06 27.07 30.08 33.09
LEU 12.03  12.03  9.02 902 9.02 6.02 9.02 902 902 12.03
PHE 66.18 60.16 96.26 102.27 99.26 126.3¢ 138.37 123.33 126.34 132.35
LYS 75.20 7821 87.23 90.24 81.22 99.26 87.23 105.28 99.26 120.32
HIS 21.06 1825 15.04 1504 1504 1805 1524 1504 1504 15.04
ARG 899.39 601.60 541.44 436.16 427.14 478.27 403.07 469.25 475.26 538.43
Total 1,377.7 1,067.8 1,061.8 9385 9355 1,026.5 949.0 989.5 1,022.7 1,137.0
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Table 6. Electron donating ability (EDA)* of extracts from the red ginsengs stored for long periods

Stored year
0 1 2 3 4 5 6 7 8 9
Sample

0% EtOH ext, 4557 42.68 56.91 6557 5649 6124 6598 67.01 6753 69.28
Water ext. 44.33 42.06 5835 63.09 5742 5794 5990 59.79 6144 70.21

*EDA to 1,1-diphenyl-2-picrylhydrazyl was determined by percentage decrease in absorbance at 525 nm

Table 7. Antioxidant activity* of ethyl acetate fractions from the red ginsengs stored for long periods

Stored year 0 1 2 3 4 5 6 7 8 9

Sample

EtOAc fr. or red 39.9 36.6 35.5 37.5 34.9 35.8 28.1 21.0 204 19.2
ginseng +1.5 +1.3 +1.2 + 0.5 +0.8 +1.3 +2.4 +1.5 + 1.5 + 0.9

*TBA value of the linoleic acid-0.1M phosphate buffer substrates were determined by absorbance (O.D.
532nm x 100)

**TBA values of the controls were 65.5 + 1.4
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