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Comparison of Ginsenoside Content and Ratio of Root Tissue According to Root Age
and Diameter in Panax ginseng C. A. Meyer

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

ABSTRACT : This study was carried out to investigate change of ginsenoside contents according to tissue ratio in ginseng
root by age and diameter. The epidermis-cortex and xylem-pith extent, fresh weight, dry weight of ginseng increased with
the root age increase. They increased higher in xylem-pith than in epidermis-cortex. The ratio of epidermis-cortex decreased
and xylem-pith increased as the main root diameter increased. In case of same diameter, the xylem-pith ratio increased by
the increase of root age. The epidermis-cortex ratio was 4 >5 > 6 years, respectively. The total 10 ginsenosides of epider-
mis-cortex increased with the root age increase. However, the total ginsenoside of xylem-pith decreased and it was 2 ~ §
times lower than epidermis-cortex. The most of ginsenoside contents existed in epidermis-cortex. The diameter decrease in
main root is related to the increase of epidermis-cortex ratio. It leads to increase of ginsenoside contents. In order to select
high level of ginsenoside cultivar, it suggested that it should be selected main root having narrow diameter and lower epider-
mis-cortex ratio.

Key Words : Panax ginseng, Diameter, Epidermis-Cortex, Xylem-Pith, Ginsenoside Content
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et al, 1983; Lim, 2005), *2]°] %% (Lee et al, 1978; ol 57}81: Aze} X3} (Kim et al., 1987)

Park e al, 1982; Tani et al, 1981), ®2]e] 29| (Kim er =0 olate] o] Z 2 EANe] u)
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Ao o] o FS g o2 Aufol A l':‘er— E
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1. ez

B Adole delhe 23 2|oellA 200795-E 201297
2| ATA] gk 4, 5, 638 APES Tt AERE 77}
2070A AER ] HF, SAl, A2, Ao etk
MAE FA= Digmatic caliper CD-15CP (Mitutoyo Corp.
Japan)g ©]&-3te] H7do] dA F2E oF 0.8~1.2cm T
2 AZ31, Surgical Blade No. 11 (Feather Safety Razor Co.
Japan)= FAT (Xylem-Pith)?} % (Epidermis-Cortex) > =
THte] Esith. 2" AEx -83TC freeze drier
(Model FD-8512, lishin Lab Co., Ltd, Korea)oll¥] 3¥7t &

o izt M| M2 2| =22 HIZ U Ginsenoside &t H5}

ZA 74%3}] Wonder Blender (WB-1, SANPLATEC CORP)
Z 40mesh 7|2 EZ3}SE F ginsenoside &8 AIEZ

AT

2. Ginsenoside 21

Ginsenoside 52 7} A|2E 3WHF0 2 3 g ZT3l0] 50%
methanol 60 ME- 250 me] AZtEek~=0ol YT yltra-sonicater
(60 khz, heat power 330 W; JAC Ultrasonica 4020, KODO,

Korea)Z 35+ 5CollA 1A7Fa9E 747 FE53190H FE25S
WZAA oA7st F FA 50% methanol 60 mé & Wil o
o WhHo g 23] W FEsqlth

SPE A *E]= Sep-Pak Cjg cartridge (Mega BE-Cys,
Agilent Technologies, USA) € WA 5ml MeOHZ *]A]3]
SZAIA 12} conditioningg st thA] 5ml dd-H,0Z 27k
conditioning A|Ath. FEAIEY SmlE cartridgeol] loadingd}
2 5md dd-H,02 AA3] &&31 Sml 20% MeOHZE A
A8 BZ3te] AAS AT HEFH SR ©] cartridgeol] 10 md
90% MeOHE #|2]5to] A143] ginsenoside AdE-S BEA]A
0.45 im  polytetrafluoroethylene (PTFE) syringe filter (Waters,
Milford, MA, USA)E 33 % UV Detector 7} F2&

HPLC (NS-4000, FUTECS Co., Korea)2 #-2J3}31t}.

Table 1. The characteristics of root part growth according to age in Panax ginseng.

Year Root part Diameter (mm) Fresh weight (g) Dry weight (g) Portion (%)
Rhizome 11.72 £ 1.29a 4.24 +0.84a 0.20 £ 0.09a 1.4+0.7"a
Main 26.31+£3.32a 39.25+5.42a 9.50£2.13a 65.9+£9.9a
epidermis + corte* (2.81+0.07)a 19.57 £3.08a 492+1.21a 34.1+£6.0a
4 xylem + pith (2.62 £0.06)a 19.68 + 2.79a 4.58 £ 1.00a 31.8 £ 4.6a
Lateral 8.02 £2.00a 11.02 +7.28a 3.00+1.67a 20.8+10.7a
Fine >4.00 5.97£2.23a 1.73+£0.70a 12.0+4.4a
Whole - 60.48 + 8.86a 14.43 £ 2.63a 100
Rhizome 16.52£5.01b 4.77 £1.01a 0.22 £ 0.10ab 1.2+0.5a
Main 29.58 + 3.45ab 42.67 £ 8.97ab 10.75 + 1.85a 57.5+8.1a
epidermis + cortex (3.39+0.14)b 20.31£4.21b 5.32£0.97ab 28.5 £ 4.0a
5 xylem + pith (3.48 £0.23)ab 22.37 £ 5.35ab 5.43 + 1.00ab 29.1+4.9a
Lateral 10.91 +£2.29b 21.63 £ 8.44b 5.86+2.23b 31.35+10.7a
Fine >4.00 6.54 = 2.55a 1.86 = 0.86a 9.95+3.9a
Whole - 75.61+12.83b 18.69 + 3.44b 100
Rhizome 16.58 £3.17b 5.95+1.39b 0.28+0.13b 1.17 £0.6a
Main 32.71+2.90b 54.18 £ 8.05b 14.70+2.73b 61.30+6.7a
epidermis + cortex (3.90£0.11)c 24.00 £ 3.69c 6.78 £ 1.44b 28.27 £5.6a
6 xylem + pith (4.49+£0.17)b 30.18 £ 4.63b 7.92+1.49b 33.03 £ 6.5a
Lateral 11.01 £ 2.50b 2412+ 8.62b 6.98 £ 2.75b 2911+7.7a
Fine >4.00 7.61x211a 2.02+0.63a 8.42+3.0a
Whole - 91.86 + 12.83b 23.98 + 4.80b 100

"Same letters in a column are not significantly different at 5% level by Duncan's multiple rage test.

Each value represents the mean £ SD (n = 20),
Sectional areas(cr).
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Ginsenoside (Rb;, Rb,, Rb;. Rc, Rd, Re, Rf, Rg; Rg,
Rg;, Rh;, Rh)) ¥FEZ L Fleton Natural Products Co.,
Ltd (China)oll A, water, acetonitrile, MeOH> J. T. Baker
(USAYIIM Fdste] ARg-akiet.

B8NS 1239 ginsenoside TTES
3] HaFslel 10md MeOHZ 83121 1000 ppm

de TEI, MeOHZ 3435to] 83.33, 41.67, 20.83

042 ppm F=7F H=%S THE § HPLCO| F%, 33] v
Ealo] 4o AmntEafo v Ry FEe 7 WA Akt
oz AR st AHdoa Fe e 3
AAS (R) & ginsenoside Rb; (0.9997), Rb, (0.9998) Rb,
(0.9998). Re (0.9997), Rd (0.9998), Re (0.9996), Rf (0.9997),
Rg; (0.9996), Rg, (0.9997). Rg; (0.9997), Rh; (0.9998), Rh,
(0.9999) 22 W5 Rgro] 0.99 ooz 1o ZH3le] HoF
Ao FEIT

Column Bischoff Cjg ace-ESP (250 x 4.6 mm, 4 /m, Bischoff
Co., Germany)2 AFE3}R 2™, UV wavelength = 203 nm,
flow rate= 1.0 m¢/min, Column temperaturex= 35Col|A] A5}
o, HPLC 82272 acetonitrile (%):water (%) 7} 20:80
(02), 20:80 (1032), 29:71 (39%), 41:39 (673), 47:53 (702),
7129 (90%), 7129 (958-), 20:80 (955), 20:80 (115%)E AA|
skt

7_,1—7_}

Imge = A

=
S

al

9! Dz

i}
1. 4, 5, 64 2 2| EM
B ATl ARgsE g5te] Aed Bia]e] 542 Table 13
2t 4,5, 64 2o HF AWt A3 27 1172, 16.52,
16.58mm, 53 2631, 29.58, 32.71mm A 802, 1091,
11.01 mm 2 o] F7I5tel| wt F7lsiiovt S7153 o
=1
4, 5, 6 & B AYAFS 27t 6048, 75.61, 91.86 g°|
R, F-AHRE= HF 424, 477, 595g, A 3925, 42,67,
54.18 g, A 11.02, 21.63, 24.12 g, A= 597, 6.54, 7.61 g°]
AL FA > A2 > A2 > HF To2 AT vlFe] =%
th B F AEFTS 47 1443, 18.69, 23.98 go]L, -9
2= 3% 020, 022, 028 ¢, &A 9.50, 10.75, 14.70 g, A
3.00, 5.86, 698 g, Al 1.73, 1.86, 2.02gS & 2] Z7ie}

I AEFTE S7IRIRoY S7te] £ IR Zouth
4, 5, 6 & A JHe] HF P WXL 281, 3.39,

3.90 off, FAIFE 2,62, 3.48, 449 cif ©|3L, FZHA ] H]
&2 7Ztzt 518, 493, 46.5%% A 208 A2 7HAE
th 4, 5, 6d & SA 2AYE AAFE ¥F0] 47 19.57,
2031, 24.00 g, SAF 19.68, 22.37, 30.18 go] 2, ¥]F2] AY
AF WSS ZF2; 499, 427, 443%% I Zo® ApE

- ZIEM
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Park (1988) 5
o] o] =] )

2. 4, 5, 64 29| XM ginsenoside 22t H|w

4, 5, 6d & A FAF5Y F 10 ¥ ginsenoside (Rby,
Rb, Rb; Rc, Rd, Re, Rf, Rg, Rg Rh) FHFe 77
19.09, 22.90, 26.70 mglg, 4= 8.83, 6.54, 533 mg/gO T
AZo] F71EE uE9] ginsenoside FH S8 wHd &
AFE 2420t (Fig. 1).

Lee (1987) 52 2~5d
total ginsenoside 7

S 7tk

—L
T

D 4 year D 5 year . 6 year

30.00
25.00

20.00 -

HH

15.00

10.00

5.00

Totalginsenoside contentstmg/g)t

0.00

Epidermis+Cortex Xylem+Pith

Fig. 1. Comparison of total ginsenoside content in inside
part of main root and ages. 'Contents of total
ginsenoside values were means = SD (n = 3) by three
times experiments. Same letters in a column are not
significantly different at 5% level by Duncan’s multiple
rage test.

D 4 year D 5 year . 6 year

a
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contents{mg/g)t
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Totalginsenoside

10.00
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Fig. 2. Comparisog;l of total ginsenoside content in root part
and ages. ' Contents of total ginsenoside values were
means = SD (n = 3) by three times experiments. Same
letters in a column are not significantly different at 5%
level by Duncan’s multiple rage test.
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2 74%o] XS,

total ginsenoside $HE- 733
FAO 9T AT F
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23
ginsenoside -2
3] Rby, Re, Rg

FAFAA 2h2sted

T S
AFRL BFoA EkoH,
7¥gtol| whet 3olx S7ksk

A
(%) 4year - xylem+pith D epidermis+cortex
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o
21~23 23~25 25~27 27~29 2931
Diameter(mm)
(B)
(%) Syear . xylem+pith D epidermis+cortex
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a0
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il
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Fig. 3. Comparison of epidermis + cortex and xylem + pith
ratio by diameter in 4, 5, 6 year main root. 'Fach
value represents the mean (n = 20).

D 4 year D S year . 6 year

b a
€ b
8 ab © % -5
] m H—d’I
23~25 25~27 27~29 29-31

Diameter(mm)

a

Totalginsenoside contentsimg/fg)t

0.00
21~23

Fig. 4. Comparison of ginsenoside contents according to
diameter in 4, 5, 6 year main root. ' Contents of total
ginsenoside values were means + SD (n = 3) by three
times experiments. Same letters in a column are not
significantly different at 5% level by Duncan's multiple
rage test.
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SIS S =

oA FegEatol7F E=A] YR (Table 2).

4, 5, 64 = %2 F-2d total ginsenoside TS =F= 7zt
Z} 7622, 7844, 75.65mglg, A 1691, 16.63, 15.03 mg/g, A
= 48.19, 44,89, 39.54mg/g, Al 71.73, 78.38, 76.50 mg/g
o2 A > A2 > A L0 =3 HF= Al AR
At (Fig. 2). € 929X 5= ginsenoside Rb;, Rb,,
Rb;, Rg, Al Re, Rgs A9g BE Aol w7, Al
=< > A2 > FA o= el A vERTh 53, Hre
ginsenoside Re, Al<+2 Rb, g=Fo] th2 HLo) Hls] =4
=745kt (Table 3).

Ba] H9E ginsenoside TS T} AlZolA =A UEt
A gk, B Ao oigh A ¥E&S 77 1.2~ 1.4%,
84~12.0% & FA 57.5~659%, A= 20.8~31.4%°1 B3|
ol Q14 XA ginsenoside el vIXE G AL} X
B} sigit) uebA] 914te] & ginsenosside $HE2 B, A
AMe] Hlgo] =4 29T Aoz AzhEr)

—L
T

3. SHI2| Z A0 W2 ujs ZHFO| HiZ2 Y ginsenoside
ekt

4, 5, 61 & A9 HA mE 93
Fig. 33 ok A Ao
27~29, 29~31mm< w 4
56.9, 52.0, 512, 51.5%°],
48.0, 489, 48.51%°I3}t}. 5
583, 54.0, 52.8, 50.2%, F4]
46.0, 472, 49.8%, 6 = =2 H
50.5, 49.4, 49.7%, ZAF2] W]
50.3, 50.6%= A HAIGle] A
Hl &2 S7telal, T459] HlE&2
M 4, 59 2R 6d 2ol IS
AFR= Park (1988) 5] ¢like] 27
2 AARIvk= Aot dAEiTh

4, 5, 63 22| FA 2A] wZ total ginsenoside TS
Fig. 49} 2t} A A7) 574 total ginsenoside
2o sl e AA M= dZRTE AdZAA total
ginsenoside o] ESkT). ol A= Aol FUF &
& IFHT}E 459 HlEo] FTsIAA, 2 A e A
AollA 9]5-0] Blgo] w37] 7] wjiolth.

Ginsenoside 5 =4FHT} HZoA &3, 27do] S
5, do] SIS FAFY HEo] SUsH, FAFe
ginsenoside ¥ Ao F7FIFESE FHAadivh webA L
d 2L, FAo] 55 gisnenoside - Hasi Hrt

o] A= ZgtshA ALY FHo] HS 8-S AF
a17] fslie S A7) FaL, FAFHT 95| H&
o] M8 stojol & Aojrt. BESH ginsenoside “J3
9] HEsa 2 ksl e B4, A2 B ET Al

= = 01 ©

ST vE2
21~23, 23~25, 25~27,
9] TF9| H&2 717} 614,
9] &2 77t 387, 431,
< H5e] H Z+z} 60.9,
39.1, 41.7,
554, 52.8,
446, 472, 495,
3tell whet 9]¢
FAsil o, 742 2730
&o] Woutt. olzgh

o) 252

R

—

Jud
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A e, Al SollMx 2o 2k Lol E=A o
El7] wj &l (Jo et al, 2011), 728 FA AANME A2
Z)7do] ol Mo wde] sst JAHE Adshs
g Aok 23y kel 4 QlAke o
JomF HAE e A7 2 B
Soll &t AF7} o]Fo ok & A :
d AT B9 A2 Aol Fa, FAFR ¥
Hlgo] &a7, Ale] W] set /AU Zos dAdt
B, 9], Al e
Q3 At r|Fo 7 g3
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