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Abstract: One-month tissue cultural seedlings of Panax notoginseng with fully differentiated were treated with
methy jasmonate ( MeJA) at concentrations of 50 wmol/L 150 wmol/L 200 wmol/L 250 wmol/L 300 wmol/L
and 400 pmol/L  respectively in order to understand the effects of methy jasmonate on the content of total sapo—
nin in tissue culture seedlings of Panax notoginseng different sampling were made with different MeJA treatment
seedlings after 2 days 5 days 10 days 15 days 30 days and 60 days. The results showed that the contents of
total saponin in all the MeJA treatment samples were higher than those in the controls in 2 days 5 days 10
days 15 days and 30 days after MA treatment. After 60 days the content of total saponin with treatments of 200
pmol /L and 250 pmol/L MeJA were still higher than the control  but other treatments had no significant difference
with the control. The highest content of total saponin  which was 10. 05 % and about 16. 8 times of the control
was found in the treatment with 250 pmol/L MeJA 5 days after the treatment. The total saponin content was in—
creased first then declined and finally reached to a relatively constant level.
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Fig. 1  The content of total sampoin in Panax notoginseng tissue culture seedlings treated by
different methy—jasmonate concentrations
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Fig.2  The contents of total sapoin in P. notoginseng at different cultivation time



76

2014
2 ( 24) 2.3
30 o
2,
15
o (50 ~250 pmol/L)
o 0.89" . 0.87 .
50 wmol /L 0.94" . 0.91° 0.89" .
( 2-B) 2 (250 ~400 pwmol /L)
0.50 %
2.47 % 5 2~10 -0.85" . -0.88" .
-0.88" . -0.81". -0.88" -0.90" .
10 4.39 %
9 . .
60
1.77 % » 2
150 pmol/L
( 2-C) Tab. 2 Correlation coefficients between the total saponin and
R methy jasmonate concentration
2 5 N /pmol ¢ L™
10 2.69 % 3.52 % 4.78 % /d 50 ~250 250 ~400
15 3.50 % 60 089" ~0.85°
L8 . 0.87° -0.88°
10 0.94 -0.88
200 pmol /L (- 2-D) 15 0.52 ~0.81°
2 7.22 % 30 0.91" -0.88"
5 8.11 % 60 0.89" -0.90"
16 10
5.37 % 15 30 .60
3
. 4 5 ( 2E.
F) . . .
3 2 ~5 .
15 o 0. 029 mol/L
o 400 pmol/L ( Artemisia annua)
( 2) ;
2 3.78 % o
10 o o
16 )
( 5 ) ( ( Linum tauricum)
2 ) " ( Vitis vinifera)



77

( Taxus chinensis)

( Catharanthus roseus)

20
(50 ~
250 pmol/L)
250 pmol/L
( CHS) ( PHS)
18
(JA)
( SS) N ( SE)
( CAS)
15 21
250 pmol/L
14
2
23
24

25
2
27
28
2
o 250 mol/L
10.05 %
16.8
1
I 2007 30( 12) :
16154618.

2 Wang T Yu XF Qu SC et al. Effect of ginsenoside Rb3
on myocardial injury and heart function impairment induced by
isoproterenol in rats J . European Journal of Pharmacology
2010 636(1-3) :121425.

3 Lee SY Kim GT Roh SH et al. Proteome changes re—
lated to the anti-cancer activity of HT29 cells by the treatment of
ginsenoside Rd J . Pharmazie 2009 64(4) :242-247.

4

I 1995 20( 11) : 659-660.

5 Gundlach H Miller M Kutchan TM et al. Jasmonic
acid is a signal transducer in elicitor-induced plant cell cultures

J . Proc. Natl. Acad. Sci. USA 1992( 89) : 23892393.
6 Ketchum REB Gibson DM Croteau R B et al. The ki-

netics of taxoid accumulation in cell suspension cultures of Taxus



78

2014

following elicitation with methyl jasmonate J . Biotechnol. Bio—
eng 1999(62) : 97405.

7 Memelink J Verpoorte R Kijne JW. ORCAnization of

jasmonate-responsive gene expression in alkaloid metabolism
J . Trends in Plant Science 2001 6(5):212219.

8 Yu KW Gao WY Hahn EJ et al. Jasmonic acid im—
proves ginsenoside accumulation in adventitious root culture of
Panax ginseng C. A. Meyer ] . Biochemical Engineering Jour—
nal 2002( 11) :211-215.

9 Thanh N T Murthy H N Yu K W et al. Methyl jas—
monate elicitation enhanced synthesis of ginsenoside by cell sus—
pension cultures of Panax ginseng in 54 balloon type bubble bio—
reactors J . Appl Microbiol Biotechnol 2005 ( 67) : 197201.

10

6 J. 2010 45
(4) :489-493.

11

J. 2011 36(6) : 741745,
12
I

2006 41(9) 651-655.

13

J. 2012 23(7) : 1682-

1684.

14 Wang W Zhong JJ. Manipulation of Ginsenoside Het—
erogeneity in Cell Cultures of Panax notoginseng by Addition of
Jasmonates J . Jurnal of Bioscience and Bioengineering 2002
93(1):48-53.

15 Hu FX Zhong JJ. Jasmonic acid mediates gene tran—
scription of ginsenoside biosynthesis in cell cultures of Panax no—
toginseng treated with chemically synthesized 2-hydroxyethyl jas—
monate ] . Process Biochemistry 2008 43:113418.

16 Weathers P J Bunk G Mccoy M C. The effect of phy—
tohormones on growth and artemisinin production in Artemisia
annua hair roots J . In Vitro Cell. Dev. Biol. —Plant 2005 41:
47-53.

17 Fuerden B Humburg A Fuss E. Influence of methyl
jasmonate on podophyllotoxin and 6-methoxypodophyllotoxin ac—
cumulation in Linum album cell suspension cultures J . Plant
Cell Reports 2005 24(5) :312-317.

18 Claudio DO Agnieszka C Christopher D. Induction of

secondary metabolism in grape cell cultures by jasmonates J .
Functional Plant Biology 2009 36:323-338.

19 Qian ZG Zhao Z]J Tian WH et al. Novel synthetic
jasmonates as highly efficient elicitors for taxoid production by
suspension cultures of Taxus chinensis J . Biotechnology and bi-
oengineering 2004 86( 5) : 595-599.

20 Ruiz-May E Galaz-Avalos RM Loyola-Vargas VM.
Differential secretion and accumulation of terpene indole alka—
loids in hairy roots of Catharanthus roseus treated with methyl
jasmonate J . Molecular Biotechnology 2009 41( 3) :278-285.

21 Han JY In JG Kwon YS et al. Regulation of ginsen—
oside and phytosterol biosynthesis by RNA interferences of squa—
lene epoxidase gene in Panax ginseng ] . Phytochemistry
2010 71:36-46.

22 Tariq Aftab M Masroor A Khan Mohd et al. Methyl
jasmonate counteracts boron toxicity by preventing oxidative
stress and regulating antioxidant enzyme activities and artemisi—
nin biosynthesis in Artemisia annua 1. ] . Protoplasma 2011
248:601-612.

23 Wang D Zhu HT Chen KK et al. Saponin accumula—
tion in the seedling root of Panax notoginseng J . Chinese Med—
icine 2011(6) :5.

24

J. 2010 30
(11) :23582364.

25 Cohen Y Gisi U Niderman T. Local and systemic pro—
tection against phytophthor infestans induced in potato and toma—
to plants by jasmonic acid and jasmonic methyl ester J . Phyto—
pathology 1993 83( 10) : 10544062

26

I 2011 27(3):
404-409.

27 Wang W Zhao ZJ Xu YF et al. Efficient Elicitation
of Ginsenoside Biosynthesis in Cell Cultures of Panax notogin—
seng by Using Self-chemically-synthesized Jasmonates J . Bio—
technology and Bioprocess Englieering 2005 10: 162-165.

28 . D .

2009.

29 Stasvick P E Tiryaki I. The oxylipin signal jasmonic

acid is activated by an enzyme that conjugatesit to isoleucine in

Arabidopsis ] . The Plant Cell 2004 16(8) :21172127.



