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ABSTRACT

In order to develop the mass production method of anticancer compound-polyacetylene
from tissue culture of Panax ginseng C.A. Mayer, these studies were carried out for the
effects of various chemicals used as precursor and elicitor in vitro. Ginseng callus cultured
on the growth medium containing 5Smg/l L-phenylalanine was well grown and detected
polyacetylene compounds as well as panaxydol and panxynol. But same media containing a-
methyl-D.L.methionine and D.L.-norleucine was was not detected any polyacetylene.
Panaxydol, one of polyacetylene and active anticancer compound, was detected in calli
cultured on media with upper 1mg/l chitosan used as elicitor, but panaxynol was not
detected. Nigeran used as active elicitor, caused to decrease the growth of ginseng callus, and
don’t work as elictor on the biosynthesis of polyacetylene from ginseng callus.
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EFAME 83 oA ES] FFE NFS
2 EY F o] FHIde AT tf FAY A
g A7t @23 P = Qoh(Furuya et al.,
1983; Kwon et al., 1997; Yang and Yang, 2000; Yang
et al., 2001).

A4 i stEgAATE F2 A2
(ginsenoside)o] thalA] ¥ 77} A £5] ] 2 WHOsamuy,
1977), 2ol BIAIEUAIE S A S 2
A HJerw 21FdME FdEe ez
polyacetylened] th3l 9 F7} @o] AP 1 3t}
(Kwon et al., 1997, Matsunaga et al., 1990; Matsunaga
et al., 1994; Shin et al., 1983). Q14te] A EA T
T ARFAdFEZEZTEH FEGAE 47 28]
g4 e veldttn 2 a9 F(Hwang et al.,
1984; Hwang et al., 1987), Q14Fe] 2] &4 A B0 A
ol & 72 Uehdl & polyacetylene Al 5 < £,
IO FZE 93 1 in vitrod 2 3} L12104 X O
3 £ 2= S UYetl S-S 21 st tHAhn
et al., 1985). 214}+9] polyacetylene’d E-of] th3k A+
= 19643 TakahashiSol &) # o2 AFH T
¥ 2131, 19743 o) Wrobel5©] A] ¢ polyacetylene
AL s st o

A A2 G IR IR QLA
W FAZE W Sz AR} Ml FARTAMNE AH FF
o] G EA] AufaFde vta Aol 7t sleny
A9 fFASHA FAHIL gld0] Ba HAueH
(Yang et al., 2001), 14} calluse] 71wl oFol] & 8 A
FAELE AN AT A7 ez <
A2 7Y WA callusE 7] 8k
polyacetylene 1.8 Al L& A3} 51, 914t callus
9] polyacetyleneAJ4tel] o] X &= A EF 2 2 v A
o] FES RAIR o 11 FFo] v ¢ nlu|Ek vt
(Yang et al., 2001).

ZIquf ok i oM & w2
A A B FAE] BRI FEA
g ¢ UAT A o] FIHA] 8 aE A5 v &
Aol 917] W&ol AA YR ZZF x 24+
< T AMRF ez FEAAEY FHPLS
A 5 k. dRtd o2 fFEA TS A
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Qe A wFRA oz E (AR 7]
E, 718 2 483289 F7h Q8dEASE
F8E2d AFEZ ¥ elicitord 7}, 3) L, A2,
UV, yray5 9 &8 < A=, (4)herbicide, salt,
heavy metal-g- 3} 5-methyltryptohpan, aminopterin,
potassium chlorate, a-methyl-D.L. methionine, D,L-
norleucine, D.L.-po-flurophenylalanine 52} 3}8}7 <1
Z}=o] o] &5 1 lt}(Hagimori et al., 1982; Kurz et
al., 1981; Suzuki et al., 1987; Walton and Belshaw,
1988; Yang et al., 2001).
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el A} calluse] A3} polyacetylene A4S 9% L-
phenylalanine, a-methyl -D.L. methionine, D.L.-
norleucine®) | &)

Q1A callus®] A A3} polyacetylene2] A HE
ZALE}7) 91814 CPA 2mg/l 8 7}E MSHjR] o] AT
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chitosan®} nigeran®] # &
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Table 1. Effect of L-phenylalanine on the growth and production of polyacetylene in ginseng callus*

Conc. of L-phenylalanine Fresh weight Polyacetylene
(mg/) (g/flask) Panaxynol Panaxydol
0 9.425+1.129 Kk -
1 10.522 +1.004 + +
5 12.413+0.484 + +
10 10.005+0.997 + ++
20 10.892 +0.666 + ++
50 10.159+0.574 + ++
Fresh ginseng root - T+
* Callus was cultured on the basal medium with 2mg/l CPA for 30days
** _ . Not detected, + : detected, ++ : fair, +++++ : excellent.
Q1 At callus 2 -] polyacetylene 3§ o H-E 214 2 2 nE
3| &<lsl7] YA thin layer chromatogram(TLC)®}
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ol 4: 12 EFHE &M 15413 F&, A 55
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Q1 A} callusA A 2 polyacetylene A Abel] v] X< L-
phenylalanine, @-methyl -D.L. methionine3} D.L.-
Norleucine2) < ¥

o124} callus A &3 polyacethylene 4] o] 1] X] &=
L-phenylalanine®} &3 & ZA}3t7] $3) A L-
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Table 2. Effect of @-methyl-D.L. methionine on the growth and production of polyacetylene in ginseng callus*

Conc. of a-methyl- Fresh weight of callus Polyacetylene
D.L.methionione(mg/1) (g/flask) Panaxynol Panaxydol

0 8.426+0.473 - -

5 5.872£0.395 - -

10 4.462+0.670 - -

30 5.288 £0.465 - -

50 6.594+0.684 - -

80 ' 4.9731+0.468 - -

100 4.925+0.457 - -

..................... F reShglnsengr00t+++++++++

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

** _ . Not detected, +++++ : excellent.
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Table 3. The effect of D.L.-norleucine on the growth of callus and production of polyacetylene in ginseng callus*

Conc. of D.L.- Fresh weight of callus Polyacetylene

norleucine(mg/1) (g/flask) Panaxynol Panaxydol

0 8.4260.473 Sk -

5 8.451£0.858 - -

10 6.314+0.583 - -

30 5.455+0.673 - -

50 5.93710.981 - -

80 4.573+0.490 - -

100 3.750%0.164 - -

200 1.701+0.103 - -

..................... ; reshgmsengroot+++++++++

* Callus was cultured on basal medium with 2mg/l CPA for 30days

** _ . Not detected, +++++ : excellent.

phenylalanine 5Smg/l & 7} A] callus A A 5 ©]
12.413g/flask 2 4] 7} F3kvh(Table 1). B3 L-
phenylalanine & 7}-A] ol &= polyacetylene©] 7 &5}
1 panaxynol¥gto}] g panaxydol® 7 &% 1,
E-3] L-phenylalanine 10mg/10] 4 3 7}A] panaxydol©]

7 ete 4 32 B tHTable 1).

Q1 4t callus A &3} polyacethylene 34 ol v X &
a-methyl-D.L. methionine &2} & FA138}7] Y& A] 0-

200mgN7HA] FEE A8l ste] 30U 3t wl gsted A
Az ZAAE vl A2l w2 FAQle] M+
callus A o] Fx g Fo vl FadH o,
polyacetylene2 panaxynol® 7+ o}1] 2} panaxydol®=
AH HEHA FsoH(Table 2).

3 914t calluse) A A3} polyacethyleneAd Ad o]
"] 2] & D.L.-Norleucine®] &3& FA}3 Z3} DL.-
Norleucines =7} 10mg/lc] 4 A & T REHE 5

Table 4. Effect of nigeran on the growth and production of polyacetylene in ginseng callus*

Conc. of nigeran Fresh weight of callus Polyacetylene
(mg/) (g/flask) Panaxynol Panaxydol
0.00 8.426+-0.473 - -
0.02 7.083+1.711 - -
0.04 6.709+£0.745 - -
0.08 6.081+1.059 - -
0.10 7.765+0.785 - -
0.20 6.151+0.943 - -
0.50 7.642+0.673 - -
1.00 6.07941.137 - -

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

** _: Not detected.
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Table 5. Effect of chitosan on the growth and production of poly- acetylene from ginseng callus*

Conc. of chitosan(mg/1) Fresh weight(g/flask) Panaxynol Panaxydol

0.0 8.4261+0.473 Sk -
0.1 8.8201+0.223 - -
0.5 8.518+0.424 - -
1.0 6.903+0.963 - +

10.0 5.325+9.462 - ++

20.0 2.968+0.388 - ++

50.0 1.112+0.037 - ++

200.0 1.032+0.084 - ++

Fresh ginseng root 44+ T+

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

** _: Not detected, + : detected, ++ : fair, +++++ : excellent.

7t FHEFE calluse] AFFE FaHRoH
80mg/lof A &= Ayt o & 745 G rh(Table 3). w3t
polyacetylene = &% TA glo] o] = A& Foll At
A3 HE= ] B H(Table 3).

el A} callus A4 2 polyacetylene R Abe]| w] x| &
nigeran®} chitosan2] <3 3

ol A} callus A8 3} polyacethylene A Akol] 1] 2] &=
elictor2% nigeran?] E X ZE 0-lmg/I7}A] A &) 8]
v Fst & v, F-4 2] F-of| B]3) nigeran A 2] F-of| A
callus®] A7Fo] thd A =2 vt A J3g
& PR A ZF 2 polyacetylene o] = A 2] 7
My A E = A Z3ktH(Table 4).

214} callus A8 73 polyacethylene A 2Fo] 0] x| &=
elictor2 4] chitosanS | 8] 8t A AES ZAVG 2
T} chitosan F %7} 0.5mg/17}A] = Aol AL 43k
S XA &3 2.1 polyacetylene™= A& A4 = =]
otrl. 22 v} chitosan Img/le] /g & 8] F-ol| A =
callus A o] 7+ 43 © 1}, polyacetylenes
panaxydol®] 7 &% %] 2™ panaxynol-2 o] = %9
M= A& XA &l T3 chitosan 10mg/ld] A &=
calluse] A A o] <k 35%7} & A= A 9
panaxydolo] A3 HZE S o5 20mg/l o] ol A

T

[+
+ H| & panaxydol2 &= A 7t calluse] AY 7ol
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w3 B &3t o™ 50mg/t o] Fe A& AL Aol
T X] & kcH(Table 4).

Polyacetylene’d ¥ F712 AF2 & 71x 2
NE Coo] SFE2H EA7A] fiF A 42
HE] 9% 0] 2], 53 =AY = o] FelA] panaxynol
=} pénaxydolO] Q1 4} polyacetylened 2] & 90%0°]
} & XFR| 3F0 panaxytriolS A 9] E4tol vt g 4-H

o)’

UNERACFE BE 3 I Th(Shin er al., 1983). £
227 A4 9 panaxydol v - A T FL A
el v (Matsunaga et al., 1994), <14} callusoi] A
panaxydolo] A= 31 1SS TLCE F3A &<l
st o, 71l g7 e FHE BgE e
ARl A = panaxydole] /3= 3L lgo] o
ol s A3, 7]l A &% panaxydole] F ¢
FACATS JA 8t A7 &S 20 u oo
(Kwon et al. 1997). @etx] £ A+ nitric oxide
synthaseol] ] &) 4] nitrite®] A o] A& 2 &S 31
(Wang et al., 2000), L1210 &t Al Z o] 7+ ¥ &
cytotoxity-2 2z panaxydiol(Matsunaga et al., 2000)
< 710 W gell YA A ¢ USE dFHA
o, £3] L-phenylalanine& vj =] o] A 7}8} AL},
elicitor2 4] chitosanE x| g| 3o 2 A] ul) &F A L o] A
panaxydol®] &S SHAIZ 4 UFS A A

.
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He

QA callus®] Z1vuf <ol SJaix] FLEAS o
ZFAAE7] Y AT dBo = Q4 callus9
polyacetyleneA 2ol Pl X = AFEZH 4 elicitord]
A2 289} Smg/l1e) L-phenylalanined 7}Hj
Aol A 14} calluse] A3} polyacethylene 3 ©f
713 2k 3 8l 2™ panaxynol 7t o}y 2} panaxydol
= A5t 8H o] a-methyl-D.L.methionine %}
D.L.- norleucine 2 7}7-9| A & polyacetylene©o] &
A E A gkgteh. Elicitor 2 A} £ nigerane ¥ %
7t wotd & Q14 callus®] S A A7 A W
polyacetylene A A of| & A& 4 &S n| XA F3cl
281} chitosane 0.5mg/M2] oA &= <14t callus
o] A3} polyacetylene®] Mol F&F& F2 Xt
o, 1mg/l ©]/¢ & 2] 3l A = panaxynol2 72 &
A % A% panaxydol e HEH Ut
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=
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