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Comparison of Ginsenoside Content According to Age and Diameter
in Panax ginseng C. A. Meyer Cultivated by Direct Seeding

Jin Soo Han, Hyun Seong Tak, Gang Seon Lee, Jung Sun Kim and Jae Eul Choi
Department of Crop Science, Chungnam National University, Daejeon 305-764, Korea.

ABSTRACT : This study was carried out to investigate ginsenoside content in different root parts and the correlation
between root diameter and ginsenoside composition of Panax ginseng C. A. Meyer cultivated by direct seeding. The unit
contents of ginsenoside were 29.65, 28.76, 26.34 mg/g, respectively in 4, 5, 6 years old. However, the total contents of ginseno-
side were 431.97, 606.56, 657.80 mg/root, respectively. Total ginsenoside content of fine root was higher than that of main root
and lateral root. These tendencies were related to decrease by the increase of root diameter. When diameter of main root and
lateral root were the same in different ages, the total ginsenoside content was higher in the order of 4 > 5 > 6 years old roots.
Except for ginsenoside-Rg1, other ginsenosides components (PD/PT and total ginsenosides) had highly negative correlation
with the root diameter within whole root, main root, lateral root and fine root, which indicated that ginsenoside content is
correlated to root diameter. As results, it is suggested that ginsenoside content can be predicted.
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M A S Befe] F-9]o me} ginsenoside o] THETIAL 813AL,

Bang 5 (2012)2 492 4 A% 4t Bele] 548 24}

SRS EHUP A7371 52 FNA A REZL ginsenoside gk A3} FA70] 9.6~24.5cm HZ tst=0], Kim &

Rb,+Rg; TS 71502 3L o] YRR oz} 7} (1984y2 ginsenoside $FFo] FA 2.51%, A< 3.98%, Al
s, HF 1?77}11 ginsenoside 3 TASZ FHALE  881%°2 A Aol F24E IRl 1Tt

A IA Flofof gt} 2t 1Mk thad AR & o1xre] A FAlE= o)Al Aulo] H]Ele] TRHA Y S8lkko)

gEyol= HE T S Ay B 2L Ao w W (Lee ef al, 1998; Won et al, 1999) x| A7k &

2} k=32 (Chon ef al, 2011), ginsenoside &= }o]& e}k 7} Atk Lee 5 2005y 432 ZHupzjuie} o] 21zu) 214+

Wt} (Lim ef al., 2005; Wang et al., 2006; Shi et al., 2007). 9] ginsenoside $F-S ZAKSE A3} AR ul= o)A uel] Y]
WAk jSAbollA 7] W AE ginsenoside TS A 3l SAIFSle] TR "HojH o) A F9]9] e H|szgh

gk A} WiabollM= oL 4u), BlSAatolA= FHaL 2,68 2ol AEFE Bom, $A9 FgHolrt X2EY ¥ & EAS

£ Rt (Hwang et al., 2005). Lee 5 (2004a)> =] 67] R s

Z|e39] oAk ulR] ol A ;H/—‘gd Qe gmsen051de shFe % Ginsenoside= “Ha]ﬂ"ﬂ"ﬂ XA A9 RS A}

Areh Azt F4F, sk, XIQE, TR ad2olA] TP Bt Ashe HEE (xylem) B (pithell= A2 SAIsHA] AL

I A, T AYL a2l 7P "'}0} 3} ginsenoside  (Kubo ef al, 1980; Tani ef al, 1981), U5 53] (periderm)
st U g ko] ISlth. Ahn 5 (2008)2 14te] & of X3 =Z TZ (epidermis)o] XA|F= H|EO] 45
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ginsenoside o] ETH= & oW|gth (Ahn, 1992; Jo ef
al, 2001). Li 5 (009)& 6d <l4be] wal wew
ginsneoside T < #7o] S5 HAFL] H|Fo] T2
xR 327] wWEe] & 273} ginsenoside 32 F2f 73
DAY AT SFATE o g3} Z2o] ginsenoside FE
dz, BERe], F7gd wep xpelzb Qlo] Qlak Al
ginsenoside TS F43171= vl ofE Aol
oA B ATE 4, 5, 632 i} 14k
2 27l w2 ginsenoside S oS35}
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g A GollA A oAl gk
2012 11950l FEsiion, “s49
EA7|E) w2, A2, A2eE i
9 AEZTS AT (Table 1). 27
sk B4 Alge 83 oM &

o wZ ginsenoside Zakl
MAE A8l Digmatic caliper CD-15CP (Mitutoyo Corp.,
Japan)e ol&ste] 7}t ¥iE] Fod AFo] It F9E oF
08cm FAZ Z2} -83C freeze drier (Model FD-8512,
Ilshin Lab Co., Ltd, Korea)ollX] 397+ 52 71%3F] Wonder
Blender (WB-1, 220-240V, 820W, SANPLATEC CORP)=
EH3l8k 3 ginsenoside 58 A 52 ARSI

2. Ginsenoside 244

Ginsenoside &2 Shi 5 (2007)2] WS WEslo] AL

- 0|

o

P -

2

- Zxhs

3latk 2 Al 3 g3 70% ethanol 75 md & 250 mé 9] k2t
S} Yal ultra-sonicater (60 khz, heat power 330 W;
JAC Ultrasonica 4020, KODO, Korea)Z 60+ 5ColA 14]
7+ FEATE FEEE YA AHF T Al 70%
ethanols ¥l 9] W o= 23] whE F&3int. 33] &
E AE-S T} rotary evaporator (LABOROTA 4000 efficient,
Heidolph Instruments GmbH & Co. KG, Germany)E ©]-&3}
o 50ColA 7%t F5A1Z1 & 7x% &2 HPLCE 5+
T 25m & 7l gk

SPE 732 WL Kim 5 (2008)2] 3

Choi & (2009)9] WS AME3IATE = Sep-Pak Cyg cartridge
< WA 5ml MeOHZ AA3] §FA1# 17 conditioningS:
St Al S5mé dd-H,0Z 2%} conditioning A HTH FEAIE
A smbE cartridgel loadingsl 5mé dd-H,0Z AA13] €&
3L 5ml 20% MeOHE AA3] %31t} ©| cartridgeoll
10md 90% MeOHE *]2]3l] A|A13] ginsenoside J+= &
SAATE JIFE FEHNS Sep-Pak Cyg cartridgeol] A
7 045 m polytetrafluoroethylene (PTFE) syringe filter (Waters,
Milford, MA, USA)Z <{3}sled HPLC [Futecs model NS-
4000 apparatus (Daejeon, Korea), Evaporative Light Scattering
Detector [(ELSD) Softa 300s]Z #4135} th Columna
PRONTOSIL NC (250 x 4.6 mm)S AF&3}H 3L flow rate:
0.8 mé/min, column temperaturet= 35CoA A A5 T
HPLC #481]= Solvent A (H,O:ACN=97:3), Solvent B
(20 mM Ammonium Acetate:ACN:MeOH = 55:40:5), Solvent
C (H,O:ACN=10:90)°] I Solvent A:B:C 100:0:0 (0%),
60:40:0 (75, 48:52:0 (12%5), 42:58:0 (313, 25:75:0 (S0%),
20:80:0 (665), 15:85:0 (8455), 0:100:0 (10012, 0:50:50 (112%),
0:20:80 (1308&)2 AA]Ek Tt

HOLHJ S ok7} 1

H=2 1w v

o

Table 1. The characteristics of growth according to age of root in Panax ginseng cultivated by direct seeding.

Year Root part Diameter (mm) Fresh weight (g) Dry weight (g) Portion (%)
Main 21.83 £2.16 41.47 £5.83 9.63 +£2.41 65.65 £9.96
4 Lateral 8.59 £2.17 11.44 £4.92 3.12 £2.58 21.24 £13.52
Fine - 7.39 £1.87 1.92 £0.68 13.10 £4.69
Whole - 60.30 £9.73 14.67 £4.01 -
Main 23.25 £3.64 47.70 £8.37 12.24 £3.27 58.01 £5.04
Lateral 11.39 £2.19 24.70 £4.09 6.74 £2.92 31.93 £6.33
° Fine - 8.14 £1.96 2.12 £0.60 10.06 £2.65
Whole - 80.54 £13.73 21.09 £5.93 -
Main 27.90 £4.43 55.77 £9.29 14.57 £3.26 58.33 £9.35
6 Lateral 11.96 £2.56 27.67 £4.42 8.05 £3.36 32.23 £10.43
Fine - 8.82 £1.33 2.36 £0.68 9.44 £3.45
Whole - 92.25 £14.92 24.97 £4.75 -
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Fig. 1. Ginsenoside content according to age in whole root of Panax ginseng cultivated by direct seeding. The unit(A) and total(B)

contents of ginsenoside in whole root.

1. ZTiel Qleio] o1m we| M SN

ZapAul Qlake] A ¥E] AJS 542 Table 13 2t}
4, 5, 6 A2 F2o Ha FALS zhzb 21.83, 23.25,
27.90 =z AZo] S7IgH] it F22 10% oY ST
o}, Aol At AAL Z7F 859, 11.39, 11.96 mm ZA 5
W ed2ollA] 2 =)zt It

4,5, 632 Ha AAFS B F2E ZH2) 4147, 4770,
5577 g0 A|2& zhzb 1144, 2470, 27.67 gol™, A&
Z}z} 739, 8.14, 8.82 golth. 1Al ¥ ZF2 22t 60.30,
80.54, 92.25 g0 = Aro] F7Hgel wEt AA F7sISl. 4,
5, 09 it eSS HH 22 717F 963, 1224, 1457 ¢
o] A|ZL 72t 3.12, 6.74, 8.05gelH, Al 7+ 1.92,
212, 236 geltt. 28l F 25 ZH2 1467, 21.09,
2497 g0 2 AT 242 AFS Bk

oj2lAlgE 4, 5, 6dZ A4te] FF LTS AFAFTL
7t SF2 F718 (Lee er al, 2004b), 632 A$ 3,
4, Aol s A2 Al2o] Aoz o Fol WaEo
ATHL FAET (Lee ef al., 2001) ©]213+ Az 2 9}3) ¢l

4,5 632 Z¥&E A FZ& 77 6565, 5801,
5833%0] 3L AL 7Z¥z} 2124, 31.93, 32.23%0|H, Al 7zt
7} 13.10, 10.06, 9.44%= T3} Al29] HlE2 5, 6ol H]
3 4dZoll EQkont R B2 5, 6dolA STIN

2. Zupful oldol HI2H %22]9] ginsenoside 22t Ul
oAl QlidellA 4, 5, 6d2] total ginsenoside THEF

Z}z} 29.65, 28.76, 26.34mg/gC R 4>5> 632 o7 Wt
o} (Fig. 1 A). 28y 258 283 A #e] HA9 total
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Fig. 2. Comparison of total ginsenoside content of root parts
and ages in Panax ginseng cultivated by direct seeding.

ginsenoside &2 492 431.97 mg/root, SHE 606.56 mg/
root, 613 657.80 mg/root O F 6dZolA 7Y Eottt
(Fig. 1 B).

4, 5, 62 gF total ginsenoside THE HWH FL2
Z}7} 15.86, 13.99, 1335 mg/go|L A+ 2z} 42.11, 36.79,
31.85 mg/go|™, Al 7} 78.84, 8232, 82.98 mg/gl 2 T
S d2oA M2 > A > T2 02 =94 (Fig. 2).

Jang 5 (1983)2 AE A4te] ginsenoside $H- 2:d
oA 24%F o}, 3AZH 4dFL 2 S ginsenoside &
o] Ftete] SAToME 5.19%2 HUIE o|FATAL 519
om, edo] HH 480%% FAagrhal sklrk Egh Kim
5 (1987)2 2d 4.89%, 63 7.98%%A S dZol| a9
A3} ginsenoside FEFH 0] FHiL ol =T 634
FE HEs, a2 6422 ¢ total ginsenoside T
zpo)7t gitkal s, 2 AoA ] ¢ total ginsenoside
g 4dollA 7P Eol 71E0] Hareh GRS
S sk B2 AAQ] total ginsenoside TFS 64
7P wot 7|58 Barel vlszg A3E Hoh
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Fig. 3. Comparison of total ginsenoside content by root diameter of ages in Panax ginseng cultivated by direct seeding.

3. Zjupxiul Qlato] o1} =2Hol| W2 ginsenoside Sf2F H[w
AapAfulgt QoA 4, 5, 6dZe] F9E AAo| mE
total ginsenoside &< Fig. 33} 7ok F29 A Ao
36~34, 33~31, 30 28, 27~25, 24~22mm ¥ 3¢ total
ginsenoside H<S HH 4d Z¥2}F 14.39, 15.25, 15.86,
16.22, 17.60H1g/g Sl Z}zF 1253, 14.28, 15.14,
15.94, 17.32mg/g ©|H, Z}zF 11.19, 11.42, 14.09,
14.65, 1542 mggo 2 A= BAZlo]l A7o] 242 ol
AL 2 7o) e

2513 tt.

2 2e] A7o] 21~19, 18~16, 15~13, 12~10, 9~7um Y
74%- total ginsenoside $FFS B 4322 zHz} 31.61, 34.04,
38.85, 48.19, 57.84mg/go]lL S5 ZFzF 2651, 2948,
3497, 44.89, 5534mg/golH, 6d L

20
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o rlo ¢
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1,

ginsenoside &2 Hfolls Aol

aro 2~ o
w=T Uy%kt?:

A2 Zhzh 2674, 26.12,
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27.30, 34.43, 44.65 mg/gC & F23} FAKSF 3RS VeIt
Mzl A7 6~4, 4~2, 2 ©|3} mm2] total ginsenoside
ke B 493 247 65.35, 78.12, 93.06 mg/gelal S\
=8 747} 7245, 84.32, 90.21 mg/gel™, 632 ZH2t 69.49,
83.51, 95.95 mg/gS 2 Z|7o] ZZ45 total ginsenoside T
< S7kslley A 7+ T AAMAbel= gHgEe] Alol=
g ek Aol Uk
o] d3} 7o AulAul A4te] total ginsenoside FE-S T
270l gl wt Sk o Al2elrde 4
Fol fidch. Egh, F23 X|2oe Aol sYgH
4>5>6d O = total ginsenoside o] =UTh
213k A= ALY A9 A% 5259 gHrt
B D) T X]:l*‘f'—ﬂg]% 2: 1o]H, AlZF-2lellM =
7 A9 I i S5 ' FAdHo] Qo] 7 79



Xt 4~ 64 oltde] o

ZIZ4of| = ginsenoside &ZF H

ol

Table 2. Comparison of ginsenoside composition by root diameter and age with different root part in Panax ginseng cultivated by direct seeding.

Year Root  diameter Ginsenosides (mg/g) PDT/
part  (mm)  Rp, Rb, Rb, Rc Rd Re Rf Rg Rg) Rh; PT
36~34 481 009 0.04 123  0.04 269 050 482 0.6  0.01 0.76

33~31 540 012  0.04 123  0.04 271 053  5.01 0.17  0.01 0.81
M*¥  30~28 593 012  0.05 125  0.04 281 053 494 019 001 0.87
27~25 644 012  0.05 127 0.5 297 058 455 018  0.01 0.96
24~22 753 020  0.07 129  0.06 328 059 438 019 001 1.08

21~19 12,60 143 038 343 036 576 140 492 081 0.52 1.36

4 18~16 1423 196  0.51 3.81  0.40 477 189 506 120 0.22 1.59
L 15~13 1463 2,66  0.70 431 053 815 236 357 163 033 1.42
12~10 1531 2.82  0.72 793 079 11.81 275 3.55 1.04 147  1.34
9~7 1810  3.55 105 1022 137 1259 304 329 192 271 1.46
6~4 3556 507  0.6]1 286 064 1201 208 278 143 232 217

F 4~2 4033 719  0.93 414 105 1452 247 258  1.85 3.06  2.19
2> 4273 7.95 1.30 6.11  1.88 2044  3.01 243 243 477 181

36~34 372 018  0.05 112 0.04 239 017 400 007 001 0.77
33~31 505 022  0.05 113 0.04 264 020 393 006 001 0.95

M 30~28 587 029 0.5 114 0.04 253 022 3.83 005 001 1.11
27~25 6.63 030  0.06 115 0.06 252 022 366 008 001 1.26

24~22 7.01 035  0.06 118  0.06 352 037 352 009 001 1.15

21~19  11.56 169  0.05 0.73  0.03 550 072 454 031 0.14  1.25

5 18~16 1266  1.60  0.21 194 0.16 6.03 070  4.07 041 026  1.45
L 15~13 1482 197 045 231 024 709 158 384 082 042 1.44
12~10 17.68 212  0.68 535  0.41 7.68 223  4.85 1.33 1.01 1.53
9~7 1930  3.75 1.03 757 111 1096 374  3.63 138 130  1.56
6~4 3836 556  1.10 402 054 13.62 222 424 166 113 2.17

F 4~2 4123 740 190 6.88 1.02 1556 254 402 242 134 226
2> 4354 795 210 793 146 1741 215 3.09 263 1.95 2.31
36~34 326 008  0.03 0.09 0.01 239 017 512 006  0.01 0.45
33~31 418  0.11 0.03 011  0.01 255 026 407 009 001 0.64

M 30~28 535 015 0.5 0.17  0.02 278 024 522 010 001 0.69
27~25 720 016  0.05 0.19  0.02 353 0.25 313 010  0.01 0.94
24~22 738 016  0.05 0.20  0.02 383 040 324 012 001 1.03

21~19 11.62 150  0.16 138  0.04 461 133 534 053 025 1.22

6 18~16 11.88 1.84  0.18 149  0.04 537 147 306 053 027 144
L 15~13 1224 113 0.31 146  0.20 6.70  1.25 317 038 046  1.28
12~10 1444 198 041 3.07  0.31 704 160 412 072 074  1.42

9~7 1672 219  0.82 595  0.33 9.82 3.04  3.43 1.31 1.05 1.39
6~4 33.70 491 1.14 411 050  13.94 295 546 217 060  1.77

F 4~2 4135 698 145 513 089 1556 256  6.03 245 1.1 2.01
2> 4454 733 213 8.04 1.63 1964 275 395 320 273 1.97

*M ; Main root, L ; Lateral root, F ; Fine root.

¥ ginsenoside ¥ Zpol7t =7] wiEolth (Kim et dl,
1987). B3 QI4He] o] F7IErRE SAl-] HlEo] 7|
I (Lee et al., 1987), Z43}= <l3le] (Sung, 1986) Al
QlatellA 915 HlEo] =A vehtr] wieletal Azt
= A7l WE ginsenoside THE FHFE 4, 5, 62 B

T Rgrg AlQdstar A2, A, 3 ¢o2 HWokon, 53]
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ginsenoside Rb;3} Re &2 70| 7HAglol ulg} thE
A AR wls) & o7 7} ST} (Table 2). Rge
& F07 AU Srtete] g Aol ik
Lee 5 (2011)& B a8} sl q1ake] 74
ginsenoside S Hlw gk A3} APAAA 5273 O
ko), ginsenoside 2 HHd-2 AiET ¥ Erial
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Table 3. Regression equation and correlation coefficient between root diameter and total ginsenoside in 4, 5, 6-year-old Panax ginseng

cultivated by direct seeding.

Whole root Main root Lateral root Fine root
vear Y=oaX+B r Y=oX+B r Y=oX+B r Y=oX+B r
4 y=-222x+7920 -094" y=-039%+24.64 -0947 y=-137x+51.54 -096"
5  y=-232x+79.99 -094" y=-037x+ 2591 -0.98" y=-225x+70.65 -0.89" y=-7.77x+107.29 -0.95"
6 y=-229+ 7644 -0.897 y=-025x+23.01 -0.96" y=-2.05x+71.67 -0.89"
“* s significant at the 0.1% levels of probability.
SIATE Choi (1991 ¥9E4te] wigh|&d Alxd shs ZIAl0] 2
A3 A F50) Blste] Al A2 uighHlEo] =5
= ginsenoside Rg;/Rb;2] ¥t 2 Rg/total ginsenoside®] 2 =S FEXTHAA Als A Ak E
HrH 1:%9 axﬁ}ﬂl oItk sii=d], o2 Axe= 4 o AlgHe] Ao R e Aate] dRE ofo] TA=#U T
%‘&g Z Fo= ~7Po}~ IPH Rg

4, Hujolyo] oiz® X AHo|| WE ginsenoside 22k 0115
2914t 4, 5, 622 F-9H 2757} total ginsenoisde FF

F7hol| AT 2 7*]1}1\13‘4‘?]}4 & Table 32+ 2t} 4, 5, 6

Fo|N T 77} r=094", y=-039x+24.64, r=-098",

y=-037x+2591, r=-096", y=-025x+23.01°]Z AZ&
27} 1=096", y=-137x+51.54, r=-0.89", y=-225x+70.65,
r=-089", y=-2.05x+71.67, A& ztz} r=-095", y=-7.77x
+107.29% g o BE AFoM =S Fo| A4S W
At} (Table 3).

ChristensenZ} Jensen (2009)2 7Q@Z w|=HitollA 2
ginsenoside $H Aleloll= do] gt sk ey, Kim &
(1984)7} Li 5 (2009)2 oA 6d <A4te] 2273}
ginsenoside T ol 2 Fo] A4S VeERAITHL 3191
3, B ARAME AR Q] 2, A2, Al BT
730 zhagtell w2 F-9] A4S WERSITH

2 AT AHAE Fato] dAg Ao R dmite]
ginsenoside TS IS5 = Avkd Asite] AL 9 )
o =go] @ F d& ZlolH, 53] 7k drate] Ao

=

olate] =)= 9
7|10 R AREEo] &
Zu}, Sl RS %g;gs_}
= O A d¥s
FA7|HTh= 8 R 4 5 ginsenosides
A3 A2 Aol W fEAkS A
w2bA ginsenoside $FE©|
o] A7o] AA B
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