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Quality Stability of Red Ginseng Stored for Long Periods
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Abstract—Samples of red ginseng, which had been manufactured and packaged
by the Korean Monopoly Corporation, were stored at ambient temperatures and
humidities (12~28° and 55~68 percent) for one to nine years to examine their
overall quality stability. The proximate compositions, contents of 50% ethanol and
water extracts of the samples and the TLC and HPLC patterns of ginsenosides in
the samples remained almost unchanged in all cases. The lipids and fatty acids in
the samples, which are otherwise susceptible to oxidation, were stable judged on the
basis of the changes of the TLC and GLC patterns of the lipids and fatty acids. It
was also found that polyunsaturated fatty acids such as linoleic(C18:2) and linolenic
acid(C18:3) present in the samples had been very stable during the long storage
periods. It, therefore, seems that the autoxidations of the lipid and fatty acids of red
ginseng were prevented by antioxidative compounds which will be progressively
formed in red ginseng through non-enzymatic browning reactions during manufacturing
process and long-term storage.
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Table 1. External appearance and sensory evaluation of the red ginsengs stored for long periods

\ o Sored yar 1 2 4 5 6 7 8 9
Ltem™ Mﬂfwr 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977
Packaging
Printing G* G G G G G G G G
Seaming G G G G G G G G G
Corrosion —* — — — — — — — —
Adhesion G G G G G G G G G
Pin hole — — — — — — — — —
Red ginseng
Growth of mold — — — — — - — — —
Sensory evaluation G G G G G G G G G
* G ; good *# — ; not detected

Table II. Percent proximate composition of the red ginsengs stored for long periods

(Unit ; % of dry basis)

TR

——— Stored y ear

4 5 6 7 8 9

Item T — 0 ! 2
Moisture 10.85 10.43 10.26 10.61 10.14 10.30 10.18 9.08 10.14 9.87
Ash 3.96 4,11 3.83 3.90 3.82 3.66 3.75 3.62 3.51 3.75
Crude fat 1.21 1.18 1.22 1.15 1.18 1.20 1.17 1.21 1.18 1.15
Crude protein 14.98 13.23 13.45 13.67 12.58 13.34 13.89 13.67 12.34 13.34
Crude fiber 5.01 5.99 6.74 6.96 7.16 7.19 5.98  6.21 6.22
Reducing sugar 13.21 12.56 12.01 11.48 11.73 10.60 10.65 10.10 7.89 7.79
Total sugar 61.03 64.20 61.45 60.38 62.19 60.66 61.40 64.55 62.68 61.68
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Table III. Yields of ethanol and water extracts of the red ginsengs stored for long periods
(Unit ; % of dry basis)
i —owored year 1 2 3 4 5 6 78 9
50% EtOH extract 35.02 35.93 35.42 34.64 34.71 35.20 36.09 35.14 35.71 35.13
Water extract 41.85 41.72 40.19 40.81 40.60 40.12 42.08 40.39 42.14 40.81

Table IV. Saponin contents of the red ginsengs stored for long periods

(Unit ; % of dry basis)
Stored  Crude Total Ginsenoside PD*/
year  saponin  saponin Ro Ra Rb, Rb; Rc Rd Re Rf Rgi Rgy Total PT**
0 4,37 3.13 0.07 0.06 0.55 0.27 0.30 0.15 0.29 0.09 0.69 0.06 2.53 1.14
1 4,26 3.01 0.07 0.06 0.53 0.25 0.28 0.15 0.28 0.08 0.68 0.05 2.43 1.17
2 4.29 3.04 0.07 0.05 0.53 0.27 0.29 0.16 0.28 0.08 0.69 0.05 2.47 1.18
3 4.39 3.08 0.07 0.06 0.55 0.26 0.29 0.16 0.29 0.09 0.68 0.06 2.51 1.18
4 4.32 2.98 0.07 0.06 0.53 0.26 0.29 0.15 0.28 0.08 0.69 0.05 2.46 1.17
5 4,37 3.12 0.08 0.06 0.54 0.27 0.30 0.16 0.29 0.09 0.68 0.06 2.53 1.19
6 4,18 2,81 0.07 0.05 0.55 0.27 0.30 0.15 0.29 0.09 0.66 0.05 2.48 1.21
7 4.16 2.84 0.08 0.06 0.52 0.26 0.29 0.15 0.28 0.09 0.64 0.05 2.42 1.21
8 4.14 2.73 0.08 0.06 0.51 0.25 0.27 0.14 0.27 0.08 0.62 0.05 2.34 1.22
9 4.29 2.96 0.08 0.06 0.53 0.26 0.28 0.14 0.28 0.08 0.65 0.05 2.41 1.20

* PD(Panaxadiol ginsenoside) : Ra+Rb;+Rb,+Rec+Rd

** PT(Panaxatriol ginsenoside) : Re+Ri+Rgi+Rg;
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Fig. 1. Thin layer chromatograms of saponin com-
ponents of the red ginsengs stored for long
periods.

* The stored periods of red ginseng samples
were as follows:
I. control, I. 1 year, . 2 years, V. 3

years, V. 4 years, V. 5 years, W. 6
years, WI. 7 years, K. 8 years, X. 9
years
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Table V. Crude lipid content and percent composition of lipid components of the red ginsengs
stored for long periods

—_—

e Stged year 0

———

1 2 3 4 5 6 7 8 9

Crude lipid content(%)

p P .21 118 122 1.15 1.18 1.20 1.17 1.21 1.18 1.15
ercent composition

Sterol esters & hydrocarbons 18.95 18.04 18.86 18.41 18.61 19.88 19.23 20.15 19.21 19.52

Triglycerides 31.07 30.556 30.77 31.33 31.04 29.58 28.88 27.98 28.26 26.68
Unidentified( 1) 0.86 0.84 0.81 0.78 0.8 0.81 0.68 0.71 0.74 0.81
Unidentified () 1,00 1.01 1.12 1.06 .01 1.03 1.11 1.53 1.56 1.65
Unidentified (I ) 9.52 9.53 9.38 9.36 9.16 9.11 8.98 8.81 8.49 8.3l
Free fatty acids 3.10 3.62 4.75 4.60 5.30 5.98 6.17 6.8 7.25 836
1, 3~diglycerides 9.14 8.40 8.21 834 811 7.8 6.74 6.58 6.39 5.99
Free sterols 9,78 10.03 10.21 10.61 10.26 10.32 10.96 11.01 11.19 11.85
1, 2-diglycerides 3.83 3.86 3.92 3.87 4.00 3.8 4.01 3.75 3.99 4.36
Polar lipids** 11.75 13.13 11.18 10.62 10.70 10.61 12.23 11.65 11.91 11.47

* Percent composition of crude lipids extracted by soxhlet method with ethyl ether
** Contained glycolipids, phospholipids and monoglycerides
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Table VI. Percent fatty acid composition of crude lipids of the red ginsengs stored for long permds

Stored year
Fatty
acid composition*

1 2 3 4 5 6 7 8 9
12:0 0.23 0.92 0.74 0.83 0.43 0.96 0.8 0.27 0.44 0.76
14:0 0.24 0.37 0.28 0.23 0.38 0.29 0.22 027 025 0.5
15: 0 0.62 0.55 0.62 0.69 0.73 0.73 0.66 0.64 0.67 0.79
16:0 9.58 842 9.62 10.18 11.04 11.30 10.87 11.33 11.39 12.48
16: 1 0.87 1.2l 097 0.9 1.08 098 092 11l L1l 120
17:0 0.32  0.32 0.3¢ 038 0.3¢ 0.4l 041 0.41 0.40 0.43
18: 0 .21 104 110 120 119 123 114 1.09 1.07 1.12
18:1 6.65 6.95 559 59 5.9 504 540 58 519 5.02
1812 66.38 66.34 68.27 67.40 65.70 65.56 66.66 66.18 67.17 63.18
18:3 5.64 515 4.94 448 4.59 492 498 459 428 475
20:0 0.35 0.27 0.27 0.32 0.29 0.33 0.4l 0.42 0.40 0.29
201 0.71  0.73 0.65 0.99 1.87 1.49 0.88 0.64 0.82 1.57
2110 .80 178 1.76 1.94 2.07 217 1.88 1.83 1.95 2.23
2210 .00 0.9 0.68 0.62 0.6l 0.63 077 0.9 0.74 0.70
2211 0.94 120 114 1.08 1.25 1.05 0.87 1.06 1.06 1.18
23:0 0.93 106 0.9 0.93 0.9 1.08 0.6 0.76 0.80 1.50
2410 0.37 0.36 0.43 0.55 0.53 0.61 0.55 0.51 0.65 0.69
2411 2.16 2.35 1.61 1.28 1.03 121 194 210 16l 152
TSFA** 16.65 1599 15.73 17.87 18.52 19.74 18.33 18.48 18.76 21.58
TUFA*+ 83.35 84.02 84.27 82.13 8l.48 80.25 8l.65 81.53 81.24 78.42
PUFA*#++ 72.02  71.49 73.21 71.88 70.20 70.48 71.64 70.77 71.45 67.93

* Percent composition of curde lipids extracted by Soxhlet method with ethyl ether

** Total saturated fatty acids
**% Total unsaturated fatty acids
*¥*% Poly unsaturated fatty acids (18:2+18:3)
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