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ABSTRACT

Background : This study was carried out to investigate the changes to fatty acid, mineral, and ginsenosides contents in ginseng
seed when they were stratified for different length of time and to determine whether variety had any effects on the changes. The aim
was to improve the ginseng seed stratification process.
Methods and Results : The ginseng varieties used were Geumpoong, Chunpoong, Yunpoong, and K-1. Stratifying periods treated
on ginseng seed were 0, 20, 40, 60, 80, and 100 days. The main fatty acids of ginseng seed were oleic acid (C18 : 1, n9c) with a con-
tent of 78.40 - 79.20% followed by linoleic acid (C18 : 2, n6¢c). The main mineral in the seeds was potassium (K), at 1208.2 -
1337.6 mg/100 g. The main ginsenosides in ginseng seed were ginsenoside Re and Rb;. Increasing the length of the stratification
periods led to increases in oleic acid content (60 - 80 days), however after this the content declined. In contrast, linoleic acid content
fell as the stratification period increased. K, P, Mg, Ca and Na content rose as the stratification period increased. The ginsenoside Re
content of Chunpoong and K-1 cultivar seeds also rose as the stratification period increased which meant that total ginsenoside con-
tent increased. However, ginsenoside Re content rose in Geumpoong and Yunpoong seeds, but total ginsenoside content decreased
as the stratification period increased.
Conclusions : Some beneficial compound in ginseng seed rose as the stratification period increased. Therefore, ginseng seed strat-
ification could improve the food value of ginseng.
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9= AAT vie} wifre] AXE <lEAE 75 mesh® instrument (SVS2010, T-King Co. Ltd., Shenzhen, China)
niEdste] d8FE Sge FHI F /\]'F_Irl—% A8 A 2 42 I 85l MR EE S ERlste] T}
Xd HZS 95l Ando 5 (1971)2] FESFERS FEH NiES ERlsiinth
O ZAEUS FE3I0, X]*ﬂlt/‘}o]‘: e e
AFEY FZ3 ZS HPLCE MeOHol €313 5 o5 7. SHIXe
membrane filter (0.20 #m pore size, Whatman Co., Kent, 2 Ao AgAES 7 AT Algel dlsted 33 dkE
England)Z <13}, HPLC (Agilent 1200, Santa Clara, CA, =35lo] o|Fojx o B Ha + HFHAE UeRfUL
USAPI 10 % FY5le] BX43810H, A%7]% YMC Pro RE 27 FAEAS SAS (Statistical Analysis System)
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Table 1. Changes of fatty acids composition on the various ginseng seeds during stratifying treatment (%, dry basis).

Period
(days)
0 212£0.03 030£0.01 79.20+£0.23 0.73+0.05 1692 +0.21 0.04+0.00 0.14+£0.01 0.48+£0.03 0.07 £0.01
20 223+£0.04 030+£0.02 79.52+0.25 0.76 £0.04 16.46+0.22 0.04+0.01 0.13+£0.01 0.48+0.02 0.08 +0.01
40 230£003 032+£0.02 79.65+0.25 0.79+0.05 16.24+0.18 0.03+£0.00 0.13+0.01 047 £+0.03 0.07 +0.01
60 234+£0.03 032+0.01 79.67 £0.24 0.78+0.04 16.27 £0.20 0.04+0.00 0.13+0.01 0.47 £0.02 0.07 £0.01
80 231+£0.04 032+0.01 79.72+0.23 0.78+0.04 16.17+£0.19 0.03+0.00 0.13+0.00 0.47 £0.02 0.07 £0.01
100 2.174+0.02 0.31+0.01 79.35+0.23 0.76 £0.03 16.68 £0.20 0.04 +£0.01 0.13+0.00 0.48 £0.02 0.09 +£0.02
0 2244002 030%£0.01 78.40+0.24 0.75+0.04 17.61+0.22 0.04+0.01 0.11+0.01 0.49+0.03 0.07 £0.01
20 233+£0.03 030+0.01 7855+0.22 0.76+0.03 17.35+0.20 0.04+0.00 0.11+£0.00 0.49+0.03 0.07 £0.01
40 233+£0.04 031002 78.89+0.23 0.79+0.04 1698 £0.19 0.04+0.01 0.10£0.00 0.49+0.02 0.06 +0.01
60 237+£0.03 0.31+0.01 78.82+0.23 0.79+0.03 17.02+0.20 0.04+0.01 0.10+£0.01 0.49+0.03 0.07 £0.01
80 2331003 0.30£0.02 78.84+0.22 0.78+0.03 17.04£0.19 0.04+£0.01 0.10+0.01 0.49+0.03 0.07 £0.01
100 0.22+0.02 031+£0.01 78.42+0.20 0.76 +£0.03 1756 +0.17 0.04+0.01 0.10+0.01 0.50+0.04 0.09 +0.00
0 227+£0.03 0.28+0.00 78.89+0.22 0.72+0.02 17.14+0.18 0.04+0.01 0.10+0.00 0.49+£0.02 0.06 +0.00
20 238+0.04 0.29+£0.01 7895+0.19 0.75+0.05 16.92+0.18 0.04+0.02 0.10+0.00 0.49+0.04 0.07 £0.01
40 231+£002 029+0.01 79.21+0.20 0.75+0.04 16.75+0.16 0.04 £0.01 0.10+0.01 0.49+0.03 0.07 +0.01
60 2314003 0.29+0.01 79.32+0.20 0.75+0.04 16.64+0.17 0.04+£0.01 0.09+0.00 0.49+0.04 0.07£0.01
80 233+£0.03 0.29+0.01 7918 +0.19 0.74+0.03 16.79+0.18 0.04+0.00 0.09+0.01 0.49+0.02 0.07£0.01
100 2.174+0.02 0.29+0.00 78.95+0.20 0.71£0.03 1716 £0.15 0.04+0.00 0.10+0.00 0.50+0.03 0.08 £0.01
0 2124002 0.29£0.01 79.13+0.19 0.66+0.02 17.01 £0.20 0.03+0.00 0.177+0.01 0.50+0.03 0.07 £0.01
20 231+£0.03 0.31+£0.02 80.21£0.18 0.75+0.03 15.75+0.19 0.03+0.01 0.17+£0.01 0.52+0.04 0.07 +£0.00
40 220+£0.03 030%+0.01 79.86+£0.20 0.72+0.03 16.14+0.21 0.03+0.01 0.17+£0.00 0.50+0.03 0.06 +0.01
60 2.22+0.03 030+£0.02 79.82+0.20 0.72+0.02 16.30+0.20 0.03+0.00 0.17+£0.01 0.51+£0.03 0.06+0.01
80 224+0.02 031+£0.01 79.82+0.21 0.71+0.03 16.30+0.17 0.03+0.01 0.17+£0.01 0.50+0.02 0.07 +£0.01
100 2.24+0.02 030+0.02 78.71+£0.20 0.74+£0.01 16.92+0.16 0.02+0.00 0.17+0.00 0.50%+0.02 0.10+0.02

Varieties Cl6:0 Cl6:1 C18:1n9c C18:2n6t C18:2n6c C20:0 C18:3n6 C20:1n9 C18:3n3

Geumpoong

Chunpoong

Yunpoong

K-1
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1. Changes of oleic acid and linoleic acid composition on the various ginseng
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Table 2. Changes of minerals composition on the various ginseng seeds during stratifying treatment (mg/100 g, dry basis).

Varieties Period P Mg Ca Na Cu Mn Fe Zn
(days)

0 12082+134 9740+60 3094+09 1722+19 294+04 18+00 30400 114+02 56+00

20 11466+98 9146+54 301.0+11 1582412 306%02 16+00 28+00 88+01 46+0.1

Geumpoong 40 12270%£124 9858+1.2 321.2+2.1 1708 £1.7 31.2+£04 1.8+£00 28+00 134+02 46=£00

60 12146+96 9574+18 3160+14 1750406 284%01 20+01 28+00 11.8+01 48%00

80 13694+166 10902+30 3600+48 199.8+25 328+04 20+00 32401 132402 52%00

100 14464 +19.8 1141.0+3.2 3702+23 2142429 390+0.7 20£00 32£01 106x£01 5600

0 12890+74 10032+58 3268%42 1700+07 27802 18%00 24+00 146+0.1 44%00

20 12714+£54 10642+56 3474+22 198.8%0.6 272+0.2 1.8+£00 24400 100+£01 48=£00

Chunpoong 40 12836+66 10042+39 3278+14 1762+10 270403 18+00 22+00 78+00 42+00

60 13164+38 10322+36 3298%26 1874+0.1 33.6+0.0 1.8+01 22400 120+£01 44+£00

80 12840%+4.0 10102%£14 3244+34 1842%0.2 29.2 £0.1 18£00 22£00 108+£01 4.0+00

100 1509.6+7.0 11874+31 377.0+76 2196401 456+02 22+00 24+00 104+00 52%00

0 13376+146 10494+16 3372+14 1594+15 146 +0.2 1800 28%0.1 74+£01 42£00

20 12350+48 1021.8+10 3342+72 1618408 204+01 16+00 26+00 70+01 42%00

Yunpoong 40 13322436 1041.0%+5.2 3352+45 163.8%0.7 17.2+£0.0 1.8+£00 2600 76+01 44+0.1

60 13314450 10562+51 3372+36 1702407 246+02 18+01 26+00 72+00 44+00

80 14202+84 12094+21 3805+52 1941+14 261+03 18+00 28+00 76+00 45%00

100 16758+9.6 13302425 4190+55 2224+18 294+05 22+00 32+01 98+0.1 5000

0 12550+82 9616%22 3318%38 1634+11 17601 1400 40+00 74+00 50%00

20 11920+28 936.0+26 3236+12 1650+08 18.6 £0.1 14+£00 3400 82+00 46100

- 40 12118426 9482422 3226+28 1682+06 156+01 1400 34+00 72+00 44%0.1

60 11790+£17.8 917.8+1.2 3214+24 1664+26 164 +£0.3 1.2+£01 3401 6.8+01 42+00

80 11846+30 9282421 3218+15 1684+07 166+03 14+01 32400 66+00 42+00

100 1291.8+40 997.6+09 3446+31 1952408 268+0.1 14+00 36+00 86+0.1 46+0.1
kol AT Ke] FFoz B o A8FE wWol of&Ey 3. Y QANSA UKD R WE ARZH M Bigt
U F7E YO R 1,539 mg/100 gekal BAlE Zlof H]s) FoE A=A el FrEle] e Akwd 244 % o
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HuE A vwgd o Fge] Zpolrb EE B o e % %9% AZF, K-1, AF 02 FHrEo] Adslern HFol
Kim 5 (2013)2] 7712 24 A, FAHE AASA & 0311 mg/gl 2 7P 27 6‘%3101 AN K-1S 0.313 mg/g
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Table. 3. Changes of ginsenosides composition on the various ginseng seeds during stratifying treatment (mg/g, dry basis).

Varieties F()SQ;S Re Rh1 Rb1 Rc Rb2 F1 Rd Rg3 R C-K Total
0 00840005  tace 01230010 00780006 - 0.046 £0.002 0073 +0.004 - 00130001 0039 +0.003 0.456 %0008
20 0.075+0004 0.023%0.000 0.076+0.008 0.070+0.005 - 0.025 %0000 0.040 0,002 - 0.029+0.000 0.064 +0.003 0402 +0.004
Geumpoong 0 00780003 0015£0000 0.086:+0007 0061 0004 - 0.017£0.000 0035 +0.002 - 002140000 0.046+0.002 0.359 +0.005
60 0.092+0005 0.019+0001 0.080+0.005 0.058%0.004 - 0.016 %0000 0029 +0.000 - 002940000 0077 +0.004 0400+ 0.004
80 0.107+0008 0.019%0001 0116+0.009 0.036 0001 - 0.013 %0000 0020 +0.000 - 0016+ 0001 0034 +0.002 0.361 %0006
100 0705+£0010  tace 01540012 0044+0002  tace  00014+0001 0040+0002  trace  0020+0.001 0.056+0002 04330008
0 0.106 %0008 = 0.031£0002 0.045 + 0,002 = 0.016 %0001 0020 + 0,000 = 0.025% 0001 0066 +0.003 0.311 % 0.004
20 0.097 +0.006 - 0.041£0001 0048 +0.002 - 0.016 %0002 0023 +0.001 - 0.011+0.000 0.053+0.002 0.289 +0.004
Chunpoong 10 008320007 - 0.047 £0.002 0069 + 0.006 - 0.020+0.001 0.019+0.001 0.042+0003 0.021+0001 0.079+0.004 0.380 +0.005
60 0.124+0010 - 0.056 % 0.003 0082 + 0.007 - 0.018£0000 0012 +0.000 0.027+0002 00420002 0.022+0000 0383 +0.006
80 0.159+0013 - 0.060 0,002 0.064 +0.004 0.073 %0010 : 0.058+0.002 0.038+0.000 0.024+0002 0.018+0.000 0494 +0.006
100 0158 +0.012 - 0.046£0.002 0.025+0.000 0.036+0005 0.018+0001 0.028+0002 0.087 0008 0.031+0002 0.126+0.001 0.555 +0.007
0 012220009 0014 £ 0001 0.026 % 0.000 = 0.080%0.005 0025 £0.001 0.040 £ 0.008 = 0.024 20001 0036 +0.004 0.369 % 0.004
20 010140013 - 0.036 £ 0.001 - 0.058+0004 0011+0000 0.022+0002 0.022+0.002 0.034+0.002 0.022+0.000 0306+ 0.006
Vumpoong 10 01020013 - 0.067 +0.003 - 0.085+0004 001540000 0.062+0004  trace  0.055+0.003 0.024+0.000 0410+ 0.006
60 0115+0013 - 0.062 £ 0.003 - 007240003 0.008+0.000 0.037+0002 0.022+0000 0.044+0002 0.023+0.000 0383 +0.004
80 0122+0010 - 0.058 + 0.003 - 0.048 +0.002 - 0.019£0.001 0.008+0.000 0.019+0.002 0.024 %0000 0.298 +0.004
100 0.156+0.013 - 0.063 + 0.002 - 0.038 +0.002 - - - 0.054+0.002 0.025+0.001 0.336+0.003
0 0116+0003  tace 003820002 0.027£0.001 0.063 +0.003 - 0033£0002  trace  0022+0.000 0.014%0000 0313 +0.005
20 013240009 - 0.061+0.004 0032 +0.001 0.059 +0.002 - trace  0.020£0001 0.043+0003 0.198+0.004 0.545+0.007
40 0140 +0.008 - 0.066+0.003 0027 £0.000 0.058+0.003 00170000 0.039+0.003 0.033 %0002 0.036+0.002 0.183 %0003 0.599 +0.005
KT 60 0149+0010 - 00700003 0023 0,001 0.050+0.002 0.010%0.000 0.029 +0.002 0.044+0002 0013 +0.000 0.116+0.003 0.504 +0.006
80 01610012 - 0.066+0.004 0.040+0.002 0.063+0.001 0.008 %0001 0.024 +0.002 0.051 %0002 0.018+0.000 0.140%0.003 0.571+0.008
100 0.172 +£0.010 - 0.071+0.004 0016 +0.000 0.025+0.001 0.009+0.001 0.014+0.000 0.037 %0003 0018+0.000 0.197 +0.004 0.559 +0.008
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Fig. 2. Changes of main ginsenoside Re content on the
various ginseng seeds during stratifying treatment.
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Fig. 3. Stratification degrees on ginseng seeds during
stratifying treatment.
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