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ABSTRACT In order to develop the biotechnological methods for the mass production of anticancer compounds
from tissue culture of Panax ginseng C.A. Mayer, these studies were carried out for the selection of ginseng cell lines
containing higher concentration of polyacetylene compounds and optimal condition for their biosynthesis.

Panaxynol, one of ginseng polyacetylene, was not detected in any callus induced from ginseng superior cell lines
cultured on MS medium supplemented with S-chlorophenoxy acetic acid (CPA). Panaxydol, another one of
polyacetylene and anticancer compounds, were detected in calli of 5 cell lines by thin layer chromatogram and gas
chromatogram. Among the 18 ginseng superior lines, the cell line 30201 has higher content of panaxydol.
Especially, panaxydol was not detected in the callus induced from cell line 10301 which cultured on the medium
containing CPA only, however, it was detected on the same callus cultured on mixed medium containing CPA 2
mg/L and BA 0.05 mg/L. SH medium was better than MS medium for ginseng callus growth and biosynthesis of
polyacetylene, and also found that it was not effected by NAA and sucrose concentration in the culture medium.
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B, 2459 o] o)A panaxynol#} panaxydole] <l
A} polyacetylene %2 & 90% o]’ AFA|3t% panaxy-
triole 7o) Tt gEol e ReE BIHI 3o
(Shin et al. 1983).
3HH A EZA Y 71&e BEE slWelA 4t wiAE
2 o ujokste], A A= e 95 o
AEoZ A7 43 B dAvvt ARHIT ey
(Furuya et al. 1983; Yang et al. 2000), si I ZA AT o2
Z59] AE Zdo] AudHeE thak Aozt oy A
9] §A}eHA FAE T Qgol BIFAUTE (Yang et al. 2000;
Yoo et al. 2000; Yang and Yang 2000). ZL&{1} o}& 14t HY
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oAl @MHE callus25E{ polyacetylene2| SA

Lo dAZRATANN ARSI IAsE U= A
A SAAER (Yang et al. 2000)Z polyacetylene Y3
MEZE Marsl7] 984 CPA (B-chlorophenoxy acetic
acid) 2 mg/L #7}8 Murashige and Skoog (MS)uj=]¢l|A]
§718 AEE callusZ2XE TLCE ©]-§3}t polyacetylene

9] ke AR
oA} B2 EE| TLCE 0|23} polyacetylene £41

01} callus2 % E] polyacetylene g HF-E Al&3] &<l
3lal, 8919 callusE gas chromatogram (GC)oll #8317
2)s) A thin layer chromatogram (TLC)®W el 23l A
polyacetylene®] 7% oRZ ZARIth WEaxd A4
callus 0.5 g& Afroldst ddo] 4:12 FFE SN
1547 %%, O 553 F 58v) S00 L= BAste] 1
Z 50 uLE TLCol Z&3% ek TLC A/&nl= A froled
oeo] 8 :232 EFE §uE A&k, A/ F anisal-
dehyde sulfuric acidZ A A Th

oA} HYQUM|EZEE] GCO| 0|28t polyacetylene2| FAd

TLCd| ¢JaliA] polyacetyleneo] HAZH A2]Fo|A GCE
ek Z2A519ch Q4 callusol A polyacetylene®] &<

WEAZEH callus 200 mgE MeOHZ 6A17H4 33] &7 F
23] P E AT SFAS Tol HAF 4% e o
4 4:DE 3304 HRlDES T4 NaSOE 54
7]7 Whatman #41 paperel| X o3k 3 oAl I ml2 &5
ste] GColl L3l th oldf GC Columne SPB-1 Fused
Silica Capillary, 0.25 mm ID X30 m, 0.25 um (Supelco)&
AHE319 91, Oven Temp ; 250°C 52, Detector; FID,
Carrier Gas; Nz, Flow rate; 1.0 mm/min., Split ratio; 30 : 1,
GC model; Varian 3700 GC, Integretor; HP 3394A& A&
3}3th. Panaxydol 332 retention time 4.57°] 31t}

OlA callus A% 3! polyacetylene A4&HA0 D|Xl= BA &
NAAQ| &k

014} callus] A%} polyacetylene®] AgHdol| w|X|= 6-
benzylaminopurine (BA)2] ZAE ZANL7] $sir] MSH)
2o B-chlorophenoxyacetic acid (CPA)E 2 mg/L A7}y
3 BAY =52 0,0.05,0.1,05, 1.0, 2.0, 5.0 mg/LA 77z}
271 Arkete] callusE FES, vl 304 F AFFH
polyacetylene 71& o#& TLCE ZAtaich =3t naph-
thalene acetic acid (NAA)Y &E3Z 2ZASH7] AdlXe &
o) wjx]o] NAAT 0, 0.1, 0.5, 1.0, 2.0, 5.0 mg/L¥ z+z} 3
Tfsted ZAEg oM, 25£2C Sl WA 16409 A%
oA gEAo 2 W

oAt callus A4ZH 2! polyacetylene A45H40f| O|X|= sucrose
3 BiRle] 28t

Sucrose 9 &E3E ZA}sl7] Y84 CPA 2 mg/Lo
sucrose ==& 10, 20, 30, 40, 50 g/LZ 72 MS #jA]j
Q4 callusE HFat] wiFstAon, =3 wiAFFE L3
£ zA}s}7] 918141 Schenk and Hildebrandt (SH) <} MSHj
Aol CPAE 2 mg/L A7tated wfgatsint.
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012} SAIAEHWE CPA 2 mg/L A7PAIA #71"
callus25E A&38l7 71d3kA polyacetylene®] & A%
£ ZAR7] $isial TLCE &3 23 (Table 1), panaxy-
nole A3 IFAEHA FPou, AFHS 20601, 30101,
30201, Y0301, JY104o) A= panaxydole] ZHEH Ut E3]
302019 4% TLCZAF} panaxydol?] spot7} ul]-$- FA e}
o}, elA Al Q4 el A uistH afg- HA v
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Table 1. Detection of polyacetylene compound in superior line callus cultured on the medium with 2 mg/L CPA.

Superior lines Panaxynol Panaxydol Characteristics of lines
Puanax ginseng violet stem
10301 - -
10401 - -
20401 - - High yield
20501 - - High yield
20601 - + High yield
30.01 - + High contents of saponin
30201 - ++ High contents of saponin
101 - - Resistant to root rot
201 - - Resistant to root rot
301 - - Resistant to root rot
501 - - Resistant to root rot
Panax ginseng yellow berry
Y0101 - - High yield
Y0201 - -
Y0301 - +
Y0501 - - Resistant to root rot
Panax ginseng cultivated in Japan
Y104 - +
Y106 - -
Punax quinquefolium - -
Fresh ginseng root ++++ -+

* .
- Not detected, + : detected, ++ : Fair, +++++ : excellent.

113 5 3%0)A panaxydolo] HAEHOH, AxToMs 4
Z & [ £ A panaxydolo] FAHUG. 722 Panax
gmseng O\ AT AR AIE Qe TS oA Al
- JY1042] A$-ox panaxydole] ZA&E T} (Table 1).
PanaxydolZ of-9- 7&st 3Qtazs el m(Matsunaga
et al. 1994), o} QI callusellMe AEE Hrt AT
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A s zzm g}%% B8 v 9tk (Kwon et al. 1997).
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Table 2. Amount of panaxydol in ginseng superior line callus.

Superior line Amount of panaxydol (mg/g)

10301 0.0
20601 0.169
30101 0.077
30201 0.201
JY104 0.168
Y0301 0.098

Fresh ginseng root 1.095

*Panaxydol was assayed by GC and calculated by peak area.
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OlA callus AHZtD polyacetylene SlgtE A0l O|Xj= BA,
NAAS| oi3t

014t A& 10301 callus:= CPAT 3718 wiR]d M= A3
polyacetyleneo] AEH A Z+= A|EF0|Z|5t (Table 2),
2 AEZEE] HyME #AE o]&-3t polyacetylene]
S FEstarA it calluse] Aol 714 2 CPA%
EZ7 (Yang et al. 2000c)o] BAS} NAAE =xi=z Zbzh
T3 AMrtsted wisloith -4 BAS] &35 XAV 3
Al CPA 2 mg/L H7}g wiAle] BA 558 A4%3 poly-
acetylene A4S ZASE 23, BA 0.05 mg/L A4 A3
o] 7 J3aoH, I oPdlME XUt FUIESE
callus QA 50] 7+Ade A HIYL, BA 2 mg/L o)Ak
M AAFo] 5.642 g/flaskEZA BA 0.05 mg/L X279
11.032 mg/Lof} Hj3] Hyk oifo] ZraHe AT HA
(Table 3). =3 CPA @ % AEFollXe A3 YYHA P2
polyacetylene = panaxydolo] BAXZFo= BT A&
He A%S 24t I3y BAY FEvt E7ElY T
panxydol®] 2 FIFER] gtom] A QIR A=
HZ 5T panaxynold A3 HEHA Fdy HEH
panaxydol®] % Q] B3P wj$- A2 o] A
Z5 At} (Table 4).

Table 3914 TLC 2443 AEHE 10301callus A X7
9] 9oz CPA @5 ol|A] polyacetyleneo] 3 &
A=A ko, BAXEFollM = polyacetylene F&o] &
AL E, GCo| oA Agstua Fs ZASIEH

Table 3. Effects of BA on the growth and synthesis of polyacety-
lene in ginseng callus line 10301.

Conc. of BA

Fresh weight

(mg/L) (mg/flask) Panaxynol  Panaxydol
0.0 9.208 £0.950 -** -
0.05 11.032+0.448 - +
0.1 8.1621+0.458 - +
0.5 8.263+0.650 - +
1.0 8.256+0.954 - +
2.0 5.642+0.406 - +
5.0 5.774£0.503 - +
Fresh ginseng root 4+ A+

*Callus was cultured on the basal medium with 2 mg/L CPA for 30
days.

vl BAE 23R 2 w471l A= polyacetylene©] 7]
AZEA BAA T BAXEFANAE 0.149 mg/g7t AZH
(Table 4), &3 CPA ©=#|2] wix|9| A% polyacetyleneo]
A48 AENIS 30201 callus M EFE BAH7H vi=| oA ul
%¥8tH polyacetylene®] IFE F7HA12 & U ZCE A
ZHd

W 4} callus 443 polyacethyleneAd Aol ] X]=
NAA 335 79387] 9siA SEEE NAAS Agst
wjokst A3} (Table 5), callus®] AL NAA =571 Z7}
grE Jab #Fisle A¥FS EIom, polyacetylene
panaxynol¥%t o}lU2} panaxydol® EE AZFolA HAE
A stk

OlAF calluse| AHZIT} polyacetylene A#AMO|| O|X|= sucrose 2
Bix|e} S}

¢4+ callus®) A3} polyacethylene A2k w] X &=
sucrose &35 ZASL7] YA sucrose TEE 10~50
mg/L7FA] 2|3t e B}, AR sucrose 30~40 mg/LA 2]
Al 7H8 5819921, sucrose 20 mg/L oj3hk= Aol Ak
Z 7FAE 91T, sucrose 50 mg/LAAE AAo] ZHAF AT
(Table 6). Polyacethylene2 sucrose F%ol| HAGlo] &

Table 5. Effect of NAA on the growth and production of poly-
acetylene in ginseng callus line 10301.

Conc. of NAA Fresh weight Panaxynol Panaxydol
(mg/L) (mg/flask)
0.0 11.754+0.438 - -
0.1 11.666£0.509 - -
0.5 11.575+0.250 - -
1.0 11.561+£0.939 - -
2.0 10.927+1.132 - -
5.0 10.827+1.001 - -

Fresh ginseng root ++++ F++++

"Callus was cultured on the basal medium with 2 mg/L CPA for 30
*glays.
- : Not detected, +++++ : excellent.

Table 6. Effect of sucrose on the growth and production of
polyacetylene in ginseng callus line 10301.*

. : Not detected, + : detected, +++++ : excellent. Conc. of Sucrose Fresh weight
. (mg/L) (ma/flask) Panaxynol Panaxydol
10 5.147+0.328 - -
Table 4. Amount of panaxydol in ginseng callus line 10301* 20 6.831£0921 i )
cultured on the medium with BA. 30 10.403+0.921 ) )
40 10.812+0.633 - -
Amounnt of panaxydol (mg/g) 50 9.978+0.500 - -
Na treatment with BA 0.0 Fresh ginseng root . I
Treatment with BA 0.140 T
: . Callus was cultured on the basal medium with 2 mg/L CPA for 30
Fresh ginseng root 1.157

*Panaxydol was assayed by GC and calculated by peak area.

days.
ok
- : Not detected, +++++ : excellent.
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Table 7. Effect of basal media on the growth of callus and production of polyacetylene in ginseng callus line 10301."

Media Fresh weight(g/flask) of callus cultured for Polyacetylene
15 days 30 days Panaxynol Panaxydol
o Schenk and Hildebrandt 3.43+0.26 8.72+0.49 - +
Murashige and Skoog 2.08+0.09 7.64+0.35 - -
Fresh ginseng root ++++ -+

"Callus was cultured on the basal medium with 2 mg/L CPA for 30 days.

¥ Not detected, + : detected, +++++ : excellent.

Mol M A AEHA B3
214" callus®] A7 Z polyacetylene A Adell gt vi=)
£ AR A3t /)80l ARSE MSHiA Ko SHujA)7F Q14
callus®] Aol o gaaten, £ SHEjA|A+ pan-
axydolo] &7+ HZH Ut} (Table 7).

uwpz-A] B 9= nitric oxide synthaseo] 2)s]A] nitrite £
Mol A Ae-S 3 (Wang et al. 2000), L1210 ¢4 )
7YE|3k cytotoxityE Z+E panaxydiol (Matsunaga et al.
2000)& 71 vkl ofaix] ke 4 AEE dFsklen,
75 QI ALAFCERY EEHY RV 52 AXEF
£ 7MeM AEd 5 e 7Fe8E AR L, 53] o8
7-7] gz welA panaxydols JEHLE Yud &
U

&% ArHs

s e

U4 callus®} 7]ul ol o)A FotE % i
A3 A d@doZ AN SFAFTOZEEH el
callusE §7)3le polyacetylene 23 /‘ﬂ Z2 j 155

¢4+ callus®] polyacetylene AlAto] BN & 283 L
Hiz| e G ZAlETh A B2 CPAVF H7Hd MSHH
ZolA FEH 24 $FAE calluso) A+ polyacetylene &
ol 2 panaxynol& TLCS} GCo 9jsid A3 AT & ¢l
%2, callusol]l wWekAE panaxydolel FAES e 4
LTk 53, 4 FUAFHE 7FL SlE panaxydolE
<SA% callus 185 oA 5F0] dAsHoH, 30201 A%
callusoll Al 7} o] HEHJch =S A4t 10301A4%F
calluse= CPA7} ©=0 2 H7kg ujA| oA panaxydolS A}
257 B850}, CPA 2 mg/L$t BA 0.05 mg/L H7H7]
¥ callusd] YT ok atgd 00, panaxydole AAI3HA
tr, 914 calluse] M7} panaxydole] FAdells MSHIA R
T- SHulA| 7} o eksaldom, NAAS) sucroses &3 3k
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