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Ginsenoside Contents of Korean White Ginseng and Taegeuk Ginseng
with Various Sizes and Cultivation Years

Jinbong Hwang*, Jaeho Ha, Wooderck Hawer, Bae Nahmgung, and Booyong Lee'

Korea Food Research Institute
'Graduate School of Complementary Alternative Medicine, Pochon CHA University

Ginsenoside composition and contents of Korean white and taegeuk ginsengs were investigated to establish
Chinese pharmaceutical standards for import of Korean ginseng. Total ginsenoside-Rgl, Re, and Rbl of all
Korean white and taegeuk ginseng samples were higher than guideline of Chinese standard of 0.4%. Mean +
S.D. values of Rgl, Re, and Rbl of Korean white ginseng were 232.7 £110.2, 235.3 £101.5, and 280.1 £121.3
mg%, respectively. Ratio of Rgl to Re of Korean white ginseng was 1.02. MeanXS.D. values of Rgl, Re, and
Rb1 of Korean taeguek ginseng were 262.11127.2, 213.1£55.7, and 279.91+92.1 mg%, respectively.
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7] Fote] BAGTE %2 ATE o8 2RI ¥ o
AP £24718 olg3te] BHE T 60 meshE EAIZ)
Re ABE AHgsidT.
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WAt efSake] AMXEd 28 Cho B(11) B Li $(12)9
g WyEle] AMEITE &, 60 meshE 4% A& o 10
g2 300mL AZFEERAAY FH3ld o719 70% ethanol 50 mL
€ W1 BF WA 80°CelA 1417 Bt FEEt) o8
HPAIA AZgE F AL 70% methanol 50 mLE ¥l A7)
o 23] vhE 2319t} & 330 44 329 RS
Xo} 300 mL 47719 %L, rotary evaporatorE ©]8-, 40°C 2%}
defolA] 18] AT Z AE EFY HPLCE 3§F S
mLE 718 dEAHeH ©]F 2mLE Sep-Pak C, cartridge
(Waters, USA)ell 5 FoAIZ{ch ojd) Sep-Pak C,, cartridge
o] g4ske WA HPLCE® ZH4 SmLE 718 A3% o
30% MeOH 5mLZE FZA)Z). Sep-Pak C18 cartridges] &%
¥ ginsenoside -Rgl, -Re ¥ -Rb1& AJE& 90% MeOH 5
mLE 71l &A1 A& oz NEE F&do 243}

k.

Ginsenoside &5

AREY gHape] 2792 HPLC(PU-980, Jasco, Japan)E ©]-8-3}
ek AME-# columne Lichrosorb NH2(25X0.4cm, 5pm,
Merck Co., USA), %71 ELSD(SEDEX 55, Sedere Co,
France), $U%& S0 uL, ol9 &&= 40°CE HAIS13 ELSD
o $9¥ nebulizing gast= N,2 20L/min®] §502 dch
HPLC®] gradientt= acetonitrile, water, isopropanol(94.9:5.0:0.1)
22 Cho 5119 WHoz EFoy, &S £Y 1.0mLo]
Ak, o] o AME-F ginsenoside-Rgl, ginsenoside-Re ¥ ginse-
noside-Rb18] EFEHL Sigma*HUSA) AE2E Rgl +Re+Rbl
o EFH(@7Zt Rgl Smg, Re 3mg, Rbl 5mge] & 10mL
MeOHol =<1 &) gMste] AMg-3l). 348 2 A
g Golrr) sk 100 ppmoE FAE EFEA EFAEL
u]g] MeOHZ #4318 Sep-Pak C,, cartridge] 2 mLE AJA]
3 FY3t] FHAYN F FFT 8mLE 7H SepPak C,
cartridge ol & o]EH-g Ao Yd F 9719 30%
MeOH 5mLE AMF93sld AHsgdct. F3¥ ginsenoside
Rgl, -Re ¥ -Rbl9] €& 90% MeOH SmLE 718] %
0.5mLe] f508 HHS] S2%& 3¢ Sep-Pak C,; cartridge
o] §2t¥ ginsenoside -Rgl, -Re ¥ -Rb1E ©AIZT) Sep-
Pak C,, cartridge® F33 85948 =5 Wol 022 um mem-
brane filterS %37+A)# HPLC-ELSD® 50 uL¥ )3l 34
& 2 A8 AEYE Y8} &3¢ HPLC-ELSDE ¥4
Al Q4re] BAHPHE 7129] ginsenoside -Rgl# -Reo] §5
Hl(Rgl/Re < 3.87)%} ginsenoside -Rgl, -Re ¥ -Rbl &kl ¥
(Rgl +Re+Rbl = 0.4%)& ZAFEIAL)

<k -y

5@ ¥ XEY

BFEZQ ginsenoside -Rgl, -Re ¥ -Rb1¢] & 34
&2 ZH2F 1029, 1080, 92.6%°1 AT, MBS zHz: 989,
95.80, 96.4%2.2 covariance %to] 3.1-3.5%°]c}.

Ginsenoside &%

THLE T2E A e 4t Wt 5078 HPLC-
ELSDE ALEUPE-S AU 23 Table 13 2o, 254
H(ultra special large)?] 7% Rgle HAFZES 2155+91.7
mg%(131.8-436.6), Re W7 226.0147.6 mg%(148.8-329.4),
Rbl BHZE 23321921 mg%(111.5-397.3)2 o|E9 &
664.71203.4 mg%(426.2-1,163.3)°|191.29, Rgl/Re2] H]-&& 1.0
o)}, 14t A717F ErhH (special large)?) ALEY EA A=
Rgl H#3h& 2642+ 110.7 mg%(152.0-505.1), Re B Fge
238.0+62.8 mg%(170.2-335.8), Rbl HFES 294.6+86.9 mg%
(172.3-448.5)2 o]E9] & 796.9+ 180.3 mg¥(595.7-1,078.7)°)
Aam, Rgl/Red] H]&2 12019tk Q4 =7171 th¥ (large)]
739 Rgl HIAEHE 180.9+25.7 mg%(146.6-205.3), Re HFZHe
222.0+51.7 mg%(192.4-299.6), Rbl HagE 271.7+£68.4 mg%
(190.1-352.9)2 ©]E<] TS 674.74127.8 mg%(583.1-857.8)°11
2w, Rgl/Re®] ¥1&-& 0819t} S H(medium)®) Rgl Bzt
£ 255.2%141.0 mg%(103.5-559.1), Re HHFL 270.5+158.1
mg%(132.2-765.7), Rbl B 313.2+177.2 mg%(185.1-690.7)
2 o]89] & 839.0+453.5 mg¥(441.0-2014.701912.7, Rgl/
Re¢] H]&2 1.001%c} 4t 37171 2¥(small)l Rgl BEgh
< 186.9+71.6 mg%(123.6-316.3), Re BT+ 187.3+56.6 mg%
(134.4-295.2), Rbl g2 272.4143.0 mg%(230.6-337.2)2 ©]
B9 T2 646.61 1432 mg%(521.0-835.4)°120.01, Rgl/ReS] H]
&2 1.00%t}.

Wate] Rgl Bk 232.71110.2 mg%(103.5-559.1), Re 3
TR 23531 101.5mg%(132.2-765.7), Rbl 3+ 280.1+
1213 mg%(111.5-690.7) ©1E9] & 748.2+299.4 mg%(426.2-
2014701929, Rgl/Re®] H] &L 1.001QT}

FTHOE FEEE @A U 1379 AlEY AR B
MZ 3= Table 29 2t} BlS4 1389 Rgl B3 2621
T 127.2 mg%(123.5-526.7), Re o3 213.1+55.7 mg%(130.0
-294.6), Rbl a7 279.9+92.1 mg%(136.2-496. )2 ©]E¢]
& 755.14233.6 mg%(507.4-1,318.0)°1 0.1, Rgl/Re®] H]&
2 12892t}

Kim (13} 694 e A E HF, 2, A, A2 5
Zh R ZALEY £ S ZARE Z3, A8 7 Al
oF 13%, =% 11%, A2 F 6.5% L F2 < 4%, 25
o 24%E T F9o 7MF Bol EAsE, A2 2 FIo
WA EAgTa xS v ok 2 E3 M2l ginseno-
sideRgl, -Re & -Rblo] zHz}t 0.76, 1.55, 2.18 %7} S8l
F2oe 22t 065, 043, 0.67%, EXd= 24z} 027, 021,
0.17%7} €] Utix LR3I Cho F(11)°] LEF 6dA
ZAte] 9] ginsenoside-Rgl, -Re X -Rb19] §ske 74z}
299, 134, 406 mg/100 go]NLH, ©]E9] TS 839mg/100g2
£ drAdsels & RSPk 3 Nam (14)S kel 2
E T dE AEd e 23349 A% GRblY AS
0.46-0.64%, G-Rex= 0.53-0.64%, G-RglE 0.33-0.63%% ZA}E)
Ron, 463489 A% GRblIY ZA$ 0.71-1.12%, G-Re:
0.63-0.80%, G-Rgl: 0.60-0.83%Z ginsenoside T A8 &
<o wet AT Freko] Skt Yk ®§ Kubo F
(152 F2& G-Ro>G-Rgl >G-Rbl > G-Reo]H, H5Fo] G-
Ro> 7H¢ §go] ittt By 1 9l

& ArolMe W4t 5039l ginsenosided] §F EEXE G-
Rbl >G-Re>GRgl8] ¢AME ZAEAL B34 1389 gin-
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Table 1. Contents of major ginsenosides of Korean white ginseng products analyzed by HPLC-ELSD

=221 Z 53R A 37 E A 3 ZE (2005)

Size Company Shape Years Ginsenosides(mg/100g) Tota! Rgl/Re
(Pyun) Rgl Re Rbl saponin (%)
5 6 209.8 2419 284.8 736.4 0.87
6 3257 179.7 2415 746.9 1.81
8 6 184.7 2236 1443 5526 0.83
A 6 200.2 255.1 2478 703.1 0.78
10 6 137.7 163.2 163.6 464.5 0.84
6 190.5 2432 2248 658.5 078
Ultra special large 5 5 131.8 1872 117.8 436.7 0.70
5 165.9 148.8 1115 4262 1.12
B 8 5 329.8 2345 295.1 859.4 141
10 5 139.3 2238 2713 634.3 0.62
5 162.1 183.6 157.7 503.5 0.88
5 6 436.6 3294 3973 1163.3 1.33
C 8 6 186.9 193.9 3744 755.3 0.96
15 6 160.8 187.4 2489 597.1 0.86
6 224.4 176.1 195.1 595.7 127
A 20 6 239.0 3358 259.0 833.7 0.71
6 152.0 2903 172.3 614.6 0.52
25 6 42211 197.8 4485 1068.4 2.13
Special large 6 505.1 170.2 4034 1078.7 297
15 5 246.6 290.9 3399 877.4 0.85
5 1789 2203 2804 679.6 0.81
B 20 5 251.1 334.0 3748 960.0 0.75
25 5 2072 2221 2754 704.7 0.93
5 3194 193.5 242.7 755.6 1.65
15 6 176.9 198.1 292.0 667.0 0.89
D 20 6 194.9 198.1 190.1 583.1 0.98
Large - 20 6 146.6 1924 2518 590.9 0.76
25 6 205.3 299.6 3529 857.8 0.69
30 6 197.7 210.1 216.8 624.6 0.94
6 2129 195.6 251.0 659.5 1.09
6 110.0 132.8 2042 4470 0.83
40 5 260.9 3482 185.9 794.9 0.75
A 5 2136 214.1 2172 644.9 1.00
4 239.0 3404 259.0 838.3 0.70
50 5 5234 402.8 593.1 15193 1.30
5 559.1 765.7 689.9 2014.7 0.73
Medium 5 451.1 388.5 690.7 1530.3 1.16
30 4 280.6 2123 214.8 707.7 1.32
B 40 4 103.5 160.0 217.0 480.5 0.65
4 256.3 2495 300.0 805.8 1.03
30 5 123.7 1322 185.1 4410 0.94
F 5 269.7 230.0 346.5 846.2 1.17
G 30 5 140.1 177.6 201.4 519.1 0.79
5 1422 168.7 2393 5502 0.84
60 5 135.9 161.5 2482 545.6 0.84
5 143.8 158.4 2306 5327 091
Small A 5 197.7 192.5 2417 632.0 1.03
75 5 3163 181.8 3372 835.4 1.74
5 204.4 2952 313.5 813.1 0.69
5 1236 134.4 263.0 521.0 0.92
Average 2327 2353 280.1 7482 1.02
SD 1102 101.5 1213 299.4 043
Max 559.1 765.7 690.7 2014.7 2.97
Min 103.5 1322 1115 4262 0.52
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Table 2. Contents of major ginsenosides of Korean taegeuk ginseng products analyzed by HPLC-ELSD

Ginsenosides (mg/100

Company Size Years (mg/100g) Tota! Rgol /Re
Rgl Re Rbl saponin (%)
80/600 g 4 123.5 160.6 280.2 564.3 0.77
100/600 g 4 130.9 181.2 208.1 5203 0.72
4 279.3 254.9 333.4 867.6 1.10
4 4415 130.0 3117 883.1 3.40
A 4 399.7 261.6 326.7 987.9 1.53
120/600 g 4 146.9 174.7 2269 548.5 0.84
4 338.5 219.8 215.2 773.5 1.54
4 526.7 294.6 496.7 1318.0 1.79
150/600 g 4 196.6 1333 177.4 507.4 147
B 30~80/600 g 4 198.8 1819 136.2 516.9 1.09
C 40/600g (can) 4 199.9 239.6 352.9 792.4 0.83
R 4 216.0 262.5 294.0 7725 0.82
30~80/600 g 4 208.7 2753 280.0 764.0 0.76
Average 262.1 213.1 279.9 755.1 128
S.D. 1272 55.7 9.1 233.6 0.73
Max. 526.7 294.6 496.7 1318.0 3.40
Min. 123.5 130.0 136.2 507.4 0.72

senoside®] % EX= G-Rbl >G-Rgl >G-Re?] &A2 B4
HA=d, Nam(14), Kubo E(15) ¥ Gil@®)°) L3 AAEx
Z}zh ol HYT B AAYE ginsenoside®] 8 H¥o 3}
ol Eth olEd Azh= o8 7] Yele] Aot
o] FF, AuiAlY 71F 2 259 93 B9 pH, HPLC
HA] HE71(ELSD)] W& BAY o], B4 NEAF 2
e AEAS T 7I0E Ae Alsgd

&8 Sohn(16)°] B3t 5634 &4 238 F29 ginseno-
side-Rgl, -Re ® -Rbl %9 T2 840 mg%E 480-2,080 mg%
Helollen, e FH,YAdE FENFEQH A4S ¢
& G712 04% oldel FREdy Bud v e, &
ATAFHE ¥ug Az Wit 5089 ginsenoside-Rgl, -Re 2
Rbl 7] & 748.2 mg¥%(426.2-2,014) 2 BI=4 1379) 755.1
mg%(507.4-1,318.0)2 Sohn(16)2] ¥tz & A exct. &
B FRINES=FA(17)0] 71%¥ ginsenoside-Rgl T -Re?
T 2025%019, AWM ERTAFET] 231 ginse-
noside-Rbl 71 ginsenoside F%F 20.5%Z 7]&Ho Arh10).

ool AR B w FUARI Wi 2 eI 2I5Y
olefE FE71F2l ginsenoside-Rgl, -Re ¥ -Rbl 39 ol
04% ol gl A¥R RAo= g A EAHHE &
A AP ginsenoside Rgl/Rel FHHIQl <3g870)% 2
FeE At

e Hr

2 o

ZEHAMS] FEEUE A8 9 2 I Alxd
(saponin) ol gt F= 2L FYAIE F21F A
49 712 ARE dxA FARBIYLE WA 5079 A7)e) ot
€ 250", 59, ¥, 38 2 AW ginsenoside-Rgl,
-Re B -Rb1&} M FHE 77t 664.7, 796.9, 674.7, 839.0 B
646.6 mg%°lA2™, Rgl/Red] ¥|&L 7tz 10, 1.2, 08, 1.0
2 1.08] EEQ. 854 1379) ginsenoside-Rgl, -Re ¥ -Rbl

o] B T 7551 mg%, Rgl/Red H]&-E 1.280|%9t}. 1)
I 94 5079 Rgl B 232711102 mg%, Re FFghe
23531 101.5mg%, Rbl HAFL 280.11 1213 mglel & ©|E
o] & 748242994 mg%e]A 28, Rgl/Red] HIS-E 1.020]1%
ok EE iS4t 1379 ALEY AR BAFEF) Rgl Wt
2 262111272 mg%, Re BF3EE 213.1+55.7 mg%, Rbl 3
TR 27991921 mg% 2 o1&} $& 755.1+233.6 mg%o]
Ak WAk elSael AAYY 24 B ek S324q)olokE
E&7]&Q) ginsenoside-Rgl, -Re & -Rbl %ol o] 04% o)
dolghe 71EtEel A3sl9 3, HPLC-ELSDE EA1A] Ql4t
o] FAHE 7182 ginsenoside -Rgl3} -Re®] 3] (Rgl/Re
<387 FF=EUA

HAtel &

¥ ATE FRUEAETA Ao o8 99 A
9 QR olo] FMAI=FUT,

= ®

-MOA, Regulation of Ginseng Industry. Ministry of Agriculture.
Korea, 11-1380000-001036-14 (2004)
2.Park CK, Jeon BS, Yang JW. The chemical components of
Korean ginseng. Food Ind. Nutr. 8: 10-23 (2003)

3.Kwak CG, Lee BY, Oh SY, Hong SI, Park DJ, Kim EJ. A study
of the strategies to enhance the competitiveness of Korean white
ginseng industry by improving tacgeuksam manufacturing pro-
cess. KFRI report, KFRI, Korea (1995)

4. Jung MC, Hwang JB, Namhgang B, Park KJ, Lim JH, Choi YH,
Jang JG. Technology development for improving qualities of
Korean white ginseng foreign market. KFRI report, KFRI, Korea
(2002)

-Kim HJ, Nam SH, Fukura Y, Lee SK. Studies on the ginseng
saponins. Korean J. Food Sci. Technol. 9: 24-30 (1977)

6.Yu JH, Kim HJ, Pyun YR, Nam SH. Studies on the extraction of

Korean ginseng component. Korean J. Food Sci. Technol. 9: 313-

f—

wn



512

7.

8.

9.

10.

11.

12.

A Z3)8k8] 2] A 37 A A 3 E (2005)

316 (1977)

Kwak YS, Kim MJ, Kim EH, Kim YA. An rapid extraction of
ginseng compounds. Korean J. Food Sci. Technol. 29: 1327-1329
(1997)

Gil BlL. A survey on the quality characteristics of dried ginseng
products. Korean J. Food Sci. Technol. 35: 1003-1006 (2003)
Hwang JB, Ha JH, Hawer WD, Lee BY. Research on the quanti-
tative analysis of ginsenosides to register Korean ginsengs as the
imported medical herb in china. KFRI report (2003}

The Grade Quality Standards of Products of Processed Ginseng.
Beijing, China. GB/T 15517.1-15517.6 (1995)

Cho BG, Nho KB, Sohn HJ, Choi KJ, Lee SK, Kim SC, Ko SR,
Xie PS, Yan YZ, Yang JW. Validation on the analytical method
of ginsenosides in red ginseng. KT&G Central Research Institute.
report, KT&G, Korea (2002)

Li W, Fitzolff JF. HPLC with evaporative light scattering detec-

13.

14.

15.

tion as a tool to distinguish asian ginseng (Panax ginseng) and
north american ginseng (Panax quinguefolius). J. Liq. Chro-
matogra. & Technol. 25: 17-27 (2002)

Kim MW, Ko S.R, Choi KJ, Kim SC. Distribution of saponin in
various sections of Panax ginseng root and changes of its content
according to root age. Korean J. Ginseng Sci. 11: 10-16 (1987)

Nam KW. The New Korea Ginseng. Chenil Press Co., Korea p.
50 (1996)

Kubo M. Samukawa K. Tanj T. Katuki T, Arichi S. Ginseng
saponin, The Ginseng Review 2: 33-39 (1984)

. Sohn HI. Report on the quantitative analysis of ginsenosides to

register Korean red ginsengs as the imported medical herb in
china. KT&G Central Research Institute report (2003)

. MOHW, China Pharmacopoeia, Beijing, China. p.121 (2000)

(20059 29 179 A4 2005 59 189 A=)



