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Abstract(_JFifteen free fatty acids including myristic acid were isolated and identified from red ginseng
processed from CA and MA stored fresh ginseng. Linoleic acid (80%) and palmitic acid (10.5%) content
were the major components accounting for more than 90% of the total free fatty acid. The contents
of free and identified fatty acids were not greatly changed in all the treatments. Especially when preser-
vative was treated, the change of free fatty acid was quite stable over the control. Each fraction of

neutral, glyco- and phospholipid was constant in terms of quantities before and after the treatment.

Key words[]Controlled atmosphere, modified atmosphere, fresh ginseng, red ginseng, fatty acid.
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Table 1. Conditions of CA and MA storage for fresh

EERR SR

Table 2. Characteristics of packaging material for MA

ginseng storage of fresh ginseng
Storage Sampl Composition of gas Permeability* Permeability
orage ample CO,: 0, N,y Material  Thickness of water vapor of Oxygen
2 v 2
CA Al 3:2:95, DF-100* (g/m'/day) (cc/m’/day)
A-2 3:2:95, None HDPE 25 um 7,650 520~3,900
B-1 6:4:90, DF-100* Ccpp 30 ym 6,730 500~-2,000
B-2 6:4:90, None OopPP 25 uym 4,551 2,500~ 3,800
~ L. _ *
¢ 1 0: 3 +97, DF-100 Temperature & Humidity ;| 40C, 90%
C-2 0:3:97, None . N
Test cell area > 50 cy?
Film Total air flow . 30 mm/min
MA D-1 HD PE DF-100* Test instrument . Permatran-W. Twin
D-2 HD PE None (Mocon, Modern Controls.
E-1 CPP DF-100 Inc. Model DL-100)
E-2 Cpp None N o o
F1 OPP DF-100 I;flszstrz\lrenéil ((),I(:)I]dltl()n for permeability measurement
F-2 OPP None ' vapor.
*Natural preservative. Table 3. GLC operating conditions for analysis of free
DF-100 0.5% immersion, 4+ 1C, RH 90%. fatty acid in red ginseng processed from CA
stored fresh ginseng
of CAXAgA el alal E1Ale] 242 A GC Model . Hewlett Packard 5890 series
A9 CO;:0,: N2 ¥ 8 3:2:95 B7T4= 6:4: II, Hewlett Packard 3396
90, CT= 0:3: 975 ob3l Folpdate &bl 2} GC Column ZSP-ZIMQ .(30 mXO.ZS mm ID)
o e raled - s W o fused silica capillary column
Tog 1A el AR e 4110 W 2 Temperature 1 160C (3 min)+ 3 C/min

S5E(RH 95%)E #218k7] $18te] sltlel] stainless
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A Apg-sted 3709 A|gFR st} D
HD-PE(High Density Polyethylene Film) ¥%=%
r8-sledar E= CPP(Cast Polypropylene Film),
F+ OPP(Oriented Polypropylene Film) 3%z
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Table 4. Free lipid contents of red ginseng processed
from fresh ginseng with different storage co-
(Unit : %)

nditions

Storage time (week)

Storage conditions

0 4 8
B, 143 1.48 1.52 147
B: 1.43 147 142 1.53
D, 143 1.52 1.56 1.53
D, 143 1.64 1.70 1.68
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Table 5. Fatty acid composition on free lipids in red ginsengs processed from fresh ginseng with different storage

conditions and periods (Unit : %)
Storage condition
Fatty acid Control B-1 B-2 D-1 D-2
4 8 12wk 4 8 12wk 4 8 12k 4 8 12k

Myristic (14:0) 043 034 045 032 036 045 041 047 037 036 045 030 055
Pentadecanoic (15:0) 048 050 055 042 051 044 048 061 045 042 090 033 047
Palmitic (16:0) 927 956 1006 946 943 1047 1133 1246 11.76 1248 1148 10.83 1262
Palmitoleic (16:1) 0.93 100 085 095 100 111 086 094 071 066 081 056 0.87
Heptadecanoic (17:0) 0.31 033 025 033 037 038 042 059 041 044 033 034 040
Stearic (18:0) 1.01 094 096 090 099 101 120 114 106 129 095 092 127
Oleic (18:1) 723 789 712 853 743 867 909 766 863 1085 721 1250 10.51
Linoleic (18:2) 7069 66.54 6646 6622 69.04 6559 63.93 6547 63.03 61.17 6519 6406 6148
Linolenic (18:3) 6.19 882 882 877 637 756 793 622 865 721 829 636 6.77
Arachidic (20:0) 042 069 090 066 065 081 081 079 073 063 064 054 068
Behenic (22:0) 0.73 097 115 1.03 1.03 112 112 123 111 094 084 074 113
Erucic (22:1) 1.40 104 110 103 129 08 079 130 149 164 158 144 159
Tricosanoic (23:0) 013 033 009 032 035 035 037 023 050 039 039 020 044
Lignoceric (24:0) 043 054 072 060 065 071 080 059 064 056 061 053 068
Nervonic (24:1) 035 051 058 046 053 045 046 030 046 042 033 036 055
TSFA* 1321 1420 1513 14.04 1434 1574 1694 1811 17.03 1751 1659 14.72 1823
T.U.SF.A** 86.79 85.80 84.87 8596 86.66 84.26 83.06 81.89 8297 8249 8341 8528 81.77
P.USF.A*** 76.88 7536 7522 7499 7541 7315 7186 7169 71.68 6892 7348 7042 68.25

*T.S.FA. : Total saturated fatty acids. **T.U.SF.A.: Total unsaturated fatty acids.
**P.US.FA. : Polyunsaturated fatty acids (Cig+ Ciga).
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Table 6. The contents of neutral lipids, glycolipids,
and phospho lipids of total lipids in red gin-
seng processed from CA stored fresh ginseng

(B-1)
Storage Total Lipid contents (%)
period lipids Neutral  Glyco-  Phospho-
(week) (%) lipids lipids lipids
Control 1.52 40.82 40.05 19.13
4 1.56 40.61 40.16 19.23
8 1.54 40.49 38.56 20.95
12 1.53 40.55 37.54 2191
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Table 7. Fatty acid composition of total lipid and neutral lipids in red ginseng processed from CA stored fresh

ginseng (B-1) (Unit : %)
Total lipids Neutral lipids
Fatty acid Storage time (week)
0 4 8 12 0 4 8 12
Myristic (14:0) 0.14 0.15 0.19 0.16 0.25 0.25 0.32 0.33
Pentadecanoic (15:0) 0.48 0.50 0.53 0.49 042 0.48 0.47 0.39
Palmitic (16:0) 15.27 15.17 14.61 14.76 14.76 843 8.81 8.00
Palmitoleic (16:1) 0.99 0.95 1.03 0.17 1.07 0.82 0.84 0.76
Heptadecanoic (17:0) 0.51 0.46 0.53 0.45 045 0.30 0.34 0.28
Stearic (18:0) 1.60 122 1.28 1.15 1.15 1.08 1.24 0.97
Oleic (18:1) 7.34 7.05 7.12 7.31 7.31 8.60 8.54 9.16
Linoleic (18:2) 63.75 63.28 62.85 62.64 62.64 67.95 66.43 66.91
Linolenic (18:3) 6.25 6.86 6.99 7.05 7.05 7.70 7.84 842
Arachidic (20:0) 0.56 0.60 0.67 0.62 0.62 0.67 0.76 0.73
Gadoleic (22:0) 0.78 0.95 0.95 1.06 1.06 0.69 0.77 0.71
Erucic (22:1) 0.87 1.16 1.33 1.24 1.24 1.94 2.05 201
Tricosanoic (23:0) 0.50 048 0.55 0.59 0.59 0.15 0.41 0.33
Lignoceric (24:0) 0.55 0.65 0.75 0.77 0.77 0.49 0.63 0.50
Nervonic (24:1) 041 0.52 0.62 0.64 0.64 045 0.55 0.50
TSFA* 20.39 20.18 20.06 20.05 12.06 12.54 13.75 12.24
TUSFA* 79.61 79.82 79.94 79.95 87.94 87.46 86.25 87.76
P.US.F.A*** 70.00 70.14 69.84 69.69 76.22 75.65 74.27 75.33
*T.S.F.A.: Total saturated fatty acids. **T.US.F.A. : Total unsaturated fatty acids.
***P.US.FA. : Polyunsaturated fatty acids (Ciso+Ciga).
Table 8. Fatty acid composition of red ginseng processed from stored fresh ginseng (B-1) (Unit : %)
Glycoliptds Phospholipids
Fatty acid Storage time (week)
0 4 8 12 0 4 8 12
Myristic (14:0) 0.29 0.15 0.20 0.23 0.08 0.08 0.08 0.07
Pentadecanoic (15:0) 048 0.38 0.43 0.40 0.64 0.61 0.71 0.66
Palmitic (16:0) 17.24 16.09 15.29 12.64 28.46 25.63 24.04 24.26
Palmitoleic (16:1) 1.27 1.13 1.23 1.31 1.31 111 1.28 1.42
Heptadecanoic (17:0) 0.69 0.56 0.66 0.63 0.72 0.66 0.75 0.70
Stearic (18:0) 1.84 1.62 1.61 1.67 1.53 141 1.13 1.20
Oleic (18:1) 6.36 598 5.60 591 6.11 6.15 5.63 6.08
Linoleic (18:2) 58.29 58.02 58.51 5841 56.12 58.53 60.46 59.86
Linolenic (18:3) 11.03 12.75 12.13 11.83 1.25 1.50 2.15 2.19
Arachidic (20:0) 0.51 0.78 0.98 0.92 0.25 0.24 0.25 0.25
Gadoleic (22:0) 0.78 1.19 154 1.35 0.65 0.72 0.63 0.78
Erucic (22:1) 0.16 0.11 0.26 0.36 0.54 0.94 0.78 0.96
Tricosanoic (23:0) 0.26 0.35 0.39 0.31 0.69 0.70 0.58 0.70
Lignoceric (24:0) 0.59 0.66 0.85 0.78 0.94 0.92 0.76 0.84
Nervonic (24:1) 0.25 023 0.32 0.25 0.71 0.80 0.77 0.03
TSFA* 22.64 21.78 21.95 21.93 33.96 30.97 28.93 29.46
T.USF.A* 77.36 78.22 78.05 78.07 66.04 69.03 71.07 70.54
P.USF.A 69.32 70.77 70.64 70.24 57.37 60.03 62.61 62.05

*T.S.F.A. : Total saturated fatty acids. **T.US.F.A. : Total unsaturated fatty acids.

***P.USF.A. : Polyunsaturated fatty acids (Cig.o+ Cig).
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