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ABSTRACT: Plumbago indica L. is one of the important Thai herb which its root is the main
source of plumbagin. Plumbagin has pharmacological activities such as anticancer and
antimicrobial activities. The aim of this research is to enhance plumbagin production of cell
suspension derived from hairy root of P. indlica L.. The cell suspension was cultured for 30 days
in three different media: Murashige and Skoog (MS), Gamborg (B5) and Schenk and Hidebrandt
(SH). The result indicated that cell suspension cultured in B5 and SH media had similar growth
but better growth than in MS medium. For plumbagin production, as analyzed by HPLC, revealed
that the cells cultured in B5 medium could produce highest amount of plumbagin. Therefore,
in this experiment, B5 was the most suitable medium for plumbagin production. Thereafter,
cell growth and plumbagin production of cell suspension cultured in B5 medium in the culture
cycle of 30 days were studied. The result indicated that cell suspension was in exponential
phase during the 6"-18" day of culture. However, plumbagin was firstly detected in the 12"
day and reach the maximum production in the 24" day of culture. The use of methyl jasmonate
to elicit plumbagin production from cell suspension was also studied. Methyl jasmonate at the
final concentrations of 0, 20, 40, 60, 80 and 100 uM were added to cell suspension culture.
The elicitation was started at the 18" day of culture in which cells were in the exponential
phase of growth. The results showed that 40 pM methyl jasmonate could elicit cells to produce
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maximum amount of plumbagin of 7.14 mg/l media which was 3.24 times over the control at

the first day after elicitation.
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MS mmaﬁmuaumswimmuim 2,0-
dichlorophenoxyacetic acid (2,4-D)
0.2 fiadnSuaadng Lwaz 6-benzylaminopurine
(BA) 0.4 fiadnusiedns uazylasa 30 niusiedng
Tuanmuas 16 G2l Ty guugil 2552 e
wadea iednilfiAnunada antuiedne
Lmaé’alﬂL?ﬁyaﬁummsmmgjm@mﬁ’ummﬂlfﬁq
AdFmiueada wnsdssduanmile vwAies
Wwe1AALS? 120 Sousewdl azwmm 25+2 991
CRIGRE Tmama&lummimﬂ LaEJWIﬂ 21 u
§ruru 3 ads Lwaiﬁ”l,mLsnaaLLmuaasm:umm
axiaue

2. MSANYINAVRIGATDINITABNITIATYLAULA
KAZNITHANEIT plumbagin

Bieaduvivasy 1 3y wnnizidedy
9193MAEAST MS (Murashige and Skoog, 1962)
B5 (Gamborg et al., 1968) wag SH (Schenk and
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Figure 1 Hairy root derived callus on MS medium supplemented with 0.2 mg/l 2,4-D and 0.4 mg/l
BA for 2 weeks (A), 4 weeks (B) and character of cells at 3 weeks under microscope (20x
objective lens) (C)
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Figure 2 Dry weight and plumbagin content of

suspension cells cultured on MS B5
and SH media supplemented with 0.2
me/l 2,4-D and 0.4 mg/\ BA for 21 days
in dark condition at 25+2°C
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Figure 3 Dry growth index (DGI) and plumbagin
content of hairy root derived suspension
cell Plumbago indica during 30 days of
culture in B5 medium supplemented
with 0.2 mg/l 2,4-D and 0.4 mg/l BA in
dark condition at 25+2°C

Wil ilesanluszezusnveanmsiaayulafiesin
l¥smemnseing 9 lunsaseansuguadl (primary
metabolite) Asndudmiuldlunisasayivle
(Bourgaud et al., 2001)
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Wit methyl jasmonate lvidliauidudugaing 20
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i ethanol 95 Wasidus Usums 50 lulpsans

Aoems 25 fiaddns Wugaaiuan (Hesanld

ethanol 95 wWesidud Judiavats methyl
jasmonate) Wiadmsgrinsiasaiula (Table 1)
WUIIANULILNTUTD methyl jasmonate laidlua
sensissaiulnvenead dufiuldaintmnuis
Tuvdnuusiiinuazlaidiy methyl jasmonate 3
Arldanafunieada uiszeznafiwaduuiuass
195U methyl jasmonate finason1siasegyiiuln
Yowagod1ditudfyn1adn Jee1nuanis
npaesfiuImimtnui e nraduriuassiilisu
methyl jasmonate fuwluanaudlosveziani
AR IUAREEUNE methyl jasmonate meualu
nnandutuiinaaeulnsiminuiaduanas
ogafifuddnymeadfluiui 5 wazansiaeluiu
7l 9 ndsgnnszdu udeehdlsimuaududuves
methyl jasmonate LAY IZHZIATYEE YA
175U methyl jasmonate liifidnswasiuiumonis
Wigivlnvead Faorsanananimdnuis

msfinududures methyl jasmonate
Lufinavilmiminui e neaduviuassanas
onailosandasanududuildlunisvaasild
aududusilugae 20-100 Tulasluans Jawa
nsvmaesiidenndesiunuiseves Shohael et al
(2008) Fsdnwn sl methyl jasmonate N3zHU
N15a319a15 eleutheroside lu Eleutherococcus
sessiliflorus WagnWuI1 methyl jasmonate A4

wutusnlugglaiiy 200 Tulasluans duavinled

3
amnn. . g,
=

dhnthuiwenvadanandnios uiluasyilasy
methyl jasmonate mmﬁu%uamdwﬁﬁ'ﬁmﬁn
WAANAY mﬂmmansmummwmummamﬂm
mmﬂmeamaaammumwwmiuwwm%um
Wuluanyamdswas (Chuntaratin, 2006)
Impatiens balsamina (Sakunphueak and
Panichayupakaranant, 2010) wag Mentha x
piperita (Krzyzanovvska et al., 2012) Faa9
WennnansnseAundanududuaanunsadni
1‘1/1m@mwauaummqaﬁ’mmasmimm uaz
mlﬂamimmmwaa (Namedo, 2007) #39819
dleaan jasmonate Saifinadudinisiasaivla
Tnedudanssuiunsulaeaduuuliindawaznis
RLYUIAT0TaE (Zhang and Turner, 2008;
Wasternack, 2014)
dlothiwaduuinaesundnsziusunaens
plumbagin WU ansavanesiegafiatnaniead
wuaeyUIINg peak il retention time TndiAes
fuansazany plumbagin UINIZIU fiuszane 15
ULUAY (Figure 4 AB) WATNANISAIUIN
USHuans plumbagin WUIIAMNITUT UV
methyl jasmonate wazszezawaswYILADY
dua methyl jasmonate d8nSwanousuuans
plumbagin (Table 1) Tnswwaduviuaseiilasu
methyl jasmonate mmwmuamma 20- 100
fadluans dAn1sasisans pLumbagm memmu
L:uamsmﬂwnaamnuaawlulmummsmu
(Figure 4) Ing) methyl jasmonate adudusi
arunsansed ulvigad Luiuaeeas 1941
plumbagin lmmnmmwmuaa Tnglvinanlugig
TUKINVBINITNTEH U mumﬂmwmumﬂ%
methyl jasmonate A 50-200 dadlians
ﬂix@l:um'ia%’mmi plumbagin Tu Drosera indica
LAEWUIINENA1T plumbagin "Lﬁmm‘?‘iqmﬁagﬂ
N3EAUAE methyl jasmonate ALY 50
fadluans UJuengwatanatrakul et al., 2011)
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Table 1 The effects of methyl jasmonate and elicitation duration on the average of dry weight and
plumbagin production of hairy root derived suspension cells cultured in B5 medium supple
mented with 0.2 mg/l 2,4-D and 0.4 mg/l BA in dark condition at 25+2°C

Dry weight (g/l media)

plumbagin content (g/l media)

methyl jasmonate (UM)

The average value of day 1-9

0 14.20 1.90 c
20 14.36 298 Db
40 14.60 377 a
60 14.24 3.51a
80 14.32 3.54 a
100 14.36 3.55a

F-test ns *%

Days after elicitation

The average value of all methyl jasmonate concentrations

1 14.44%° 4.09°
2 14.72° 2.38"
3 14.68% 2.55°
5 14.24° 3.85°
7 14.28° 3.88°
9 13.68° 2.51°
F-test *% *%

Concentration x Duration

ns

*%

** Means in the same column followed by the same alphabet are not significantly different (P<0.01)

analysed by DMRT.

N13NTEAUME methyl jasmonate Tun1s
naRBInuNITUanUaoEa1s plumbagin avg
omaneissSinadesnnidedisuiudiune
plumbagin fiazaunieluigad USurmans
plumbagin ‘1'7iLLamﬂumWmaaqﬁlﬂumai’mﬁaﬁm
I¥anwaduarluenmsmzides egrelsinui
seuinsidansnseduuissiainliwadan
‘LJa'aaamqaEJQﬁaaﬂgimmnwwm?:m WU U
33803 Chansuthep (2010) Al salicylic acid
N3z ulil hairy root 1AAYANFIUAINEAAIS
plumbagin LLaz‘UamUa'aaq'mmiwam?:m
Uinamnnnitiazauegluwad wazauidoves
Chuntaratin (2006) 7151891431815 chitosan
a3 AUIYaALY IR YD UINLANAIUAS
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UanUaaeans plumbagin E]aﬂfda’]W]iLWWL?;’EN
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Figure 4 Chromatogram of 10 mg/l standard
plumbagin (Sigma: catalog number
481-42-5) (A) and the extract of
Plumbago indica hairy root derived
suspension cells (B). The plumbagin
content of hairy root derived suspension
cells cultured in B5 medium
supplemented with 0.2 mg/l 2,4-D and
0.4 mg/l BA in dark condition at
25+2°C and elicited with 0-40 mM
methyl jasmonate for 1-9 days(C)

Figure 5 The plumbagin content of hairy root

derived suspension cells cultured in B5
medium supplemented with 0.2 mg/l
2,4-D and 0.4 mg/l BA in dark condition
at 25+2°C and elicited with 40 mMmethyl
jasmonate for 1-9 days
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