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Effect of Elicitors on the Production of Valepotriates and Valerenic Acid
in the Adventitious Roots of Valeriana fauriei var. dasycarpa Hara
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ABSTRACT : Effects of various concentrations of elicitors for enhancement in valepotriates and valerenic acids production
in adventitious root culture of Valeriana fauriei were investigated. Although the growth of adventitious roots was suppresed
by addition of biotic or abiotic elicitors, the production of valepotriates and valerenic acids was enhanced. Addition of 100
pM methyl jasmonate or 1 g/¢ yeast extract to the root culture of V. fauriei resulted in the optimal production of valepotri-
ates (12.56 £ 0.78 mg/¢) and valerenic acids (10.63 + 1.1 mg/8), respectively.
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FeFE (Valeriana fauriei)E VFEFR]T} (Valerianaceae)ol]
Eohe thdAd 2E02A A AAC oF 200 HF0] F=E &
5 8 2 oproe] 2o EEEe| UX el oF
8Fo| A=t FE 25X, 3 I F A4, P ®
Urte] £ 5 A £x3ka 9t} (Choi, 1995). ALEE
SREAEEN FE AW E AR A, B9, A
ESHE, 75 Bl ABHoE A HAT 5 2FolA
Vg, €8S, Fof, FAHE, 28Y, 9% 5o 83
Row MGAME | 2HE] B AEEHASH
(Backer et al, 1983). ole]dt el&8-2 FoFES] F84
<31 valepotriates$} valerenic acidsell 2]t ZoZ d#A 3]
t} (Thies & Funke, 1966; Hendriks, 1985). 1966'3 Thies
¢} Funke?} V. wallichii DCEFE A7HY] iridoid 3HHE &,
valtrate, acevaltrate®} didrovaltrateE- valepotriate2t2. =3}
ARk I HE FLEEZHE valepotrate 3E] Halot

koM o2 fo ff

2 ol At AFAIE BAHUL HFES] AR T
of g dAFe FEEOY AP AAEE EHus
valepotriate 31l B #o] JFHALH SEe] +
Z¢t of@Adel tigh B A7t YUY (Hendriks,
1985; Choi, 1995). ALEFE9] F& HELZE isovaleric
acid®] esterir Y Zolgl= BX7t o4, Stoll (1957) 52
FHA V officinalisV A1 valerenic acidZ  Eickstedt (1969)
52 3|UElek A ¥ Wallichii DCOIA] valepotriate (valtrate,
acetovaltrate, didrovaltrate 5)5 2|3 Takamura (1973) 5
& V¥ faurieiPlX] kessoglycoloils 53 v} 9lor} Axju}
o} 7192 &3 fEAE AolE Holw ZFo] AUlTh o]
9] FHeEFEd g AFe A% 1Y HYoH dAe F=2
A, Bt oRgd el Aol g Ak B FHo
Ag W ASTIEES B3 oA AR A4t ik A
T= i Bt

AEA AN i B2 olAUAKIES UAH R et
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elicitation®} 3} old 71lA= 2E#HAE elicitorg} Thth
(Yun, 1995). ©J&3 elicitation 2] &9] 33l dEe] A
24 9t (Kim and

2He FFAT)7] fI% SRR o)
Roh, 1998). Mansfield (1974) 52 %o Bonytis cinereas:

Z9AA phytoalexing AJAret v} ok = vl Fgo], Bvf
glgol, 3, 4 5 3 22 elicitord] 23 o]XFHARES]
Aol digt A7t sk olFoA AL S, 7HS elicitor
g S E3te] XA ZF-E] shikonin (Tabata and Fujita,
1985)2 1A SA EZH-E ginsenosides (Yoo and Byun,
2001)9} At B8-S =<l vF Ak 2 Sz it T2

ko 2 RE ginsenoside A4t (Lim et al, 2005), ezt

o Bz ujoko ZHRE] eleutheroside AT (Ahn er
al.,, 200614 % 25 4932 Z7Hs Jeplldal 233 vt

gtk AT HeFE RAZ wWFAM T dlicitorA] 27t
valepotriates®} valerenic acids®} 7H2 AdRel] mlX|= gkl
tisids oFA7EA B \) glot
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Ao A FLEFE FAHTS
7 AEZFE Ao F7199 FEE 142 22 B
2] (1/4B5) (7% sucrose, pH 5.7)°] HE3d}d 25£1Ce] &
2ol APl 100pmeR 45 7o Al
¥ slick. 7F AP HAS (oot tipS EFHE 2om F=
o] Zo|Z A3t ok 0.04g (FEWYH 30mle] 1/4B5 A
Aol HEdl] 557 wjget & FEsle] 3R] (Whatman
No. 2)8 &3] $58-g AAS o3 A5FE SN, oI
Adarg & B4 T 2477 BF2AZ7] (lsin Co, Korea)
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2. Hicitor X2

HeEE A2 AA3} valepotriates®} valerenic acid A
Aol WX elicitor®] F¥E EAHZA 30ml 2] 1/4B5 7]
ErjRje| A 4370 A3t F methyl jasmonate (MeJA)9}

ololRf - HiEK) - L -
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jasmonic acid (JAYE 10-150 uM FEE yeast extract (YE)
0052yl FE2 7] AR F 59z u|ge o B
Aol AETI} valepotriates?} valerenic acids®] &5 &
A3t

4F7F Aujokd B2 CuClL®t CdCLE 1-50mM %
2 KCl, MnCl, 283 NaCk 5-100mM 552 FA 31
st 597t wiket o 7929 A5 valepotriates
¢} valerenic acids®] &3-S =430}

3. HPLC &4

FEE FEG FLFE R 3 vk
AZREL 0258 AL 5mé methanold] ¥ 308 <t
sonication 3}ATh ©]|EA 23] WHE FE£E thF oA
(Whatman No. 2)& ¢J3}3}<] Rotary evaporator (Rikakikai,
Japan)2 FEFAAL FEE A8 1 ml MeOHE &304
# HPLC £4ell AH&-3131tt.

Valepotriates®} valerenic acid #4]-2 HPLC (Waters, USA)
ol g3l #1313 tt. Columne u-Bondapak Cg& £
A (water : acetonitrile : phosphoric acid, 80 : 20 : 0.05)}
(water : acetonitrile : phosphoric acid, 20:80:0.05)% AR
stk AlEE 2045 FY8k 54 1 nl/mine 2 A7IA)
7! & valepotriatest 254 nm oA, valerenic acid= 220 nm o]
A FB=E S5
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Adul" 0 2 elicitor= A%, AT 2
A7) AT o) 7Y F=HI
| Qitk. ole] A3 1/4B5 BANHRR oA
< 457 AuFst & elicitors 5Y7F AE]5H
A2 BA valepotriates?t valerenic acid®]
ujx)E G ZARBIAT AEo] SN-ERE FA

e B8 o i PN E gz
& AA T3 722 o7 WolERe] Ae] o]Fojzith
olefgt Ur9 o] B=RA& B3 AEAT T
B2 Hgsofof dh=d] oj9 Ze AZAEEE =S MelA
9} JAZ} T} (Park er al, 2000).
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FOEE HAHIZE 477 1/4B5 AR g & o

¥t X MeJAE AHzdlY 547 AT AHRE AR
Aok AZFE MeJAZE H7HEA] 42 FAEelA 026+
0.01 g (D.W)flaskZ HEF] 65092 7T 22 AFE B
ol Wk MeJA F%=7F 7P & 150 pM A2l sToA=
0.19+0.01 g (D.W)flaskZ HFHe] 4= 7P Az3k 4
A5 HoJFATt whHol valepotriates®} valerenic acids®] A
AFe Hzl e ALE JEREe™ 100 uM MelA
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Fig. 1. Effect of MeJA on the growth and valepotriates and
valerenic acids production from adventitious roots in 1/4
B5 liquid medium after 5 weerks of culture. Initial
inoculum concentration : 0.04 g (FW)/flask.
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Fig. 2. Effect of JA on the growth and valepotriates and valerenic

acids production from adventitious roots in 1/4 B5 liquid
medium after 5 weerks of culture. Initial inocufum
concentration : 0.04 g (FW)/flask.

2ol A valepotriatese= 12.56 +0.78 mg/ £, valerenic acids
= 698+ 142mg/ L 2 )zl 1]3] valepotriatess &F 1.6
v 2 Fksled RE gl 7B #A4 JeRdT (Fig
1). o9t 72 A= Lim (2005)7F Kim (2004)) 9+ 2
e} FARITE & QA F82 wideld MelA AElsEr}
7t E5E AL AAHAIL ginsenosides A SV
Atk =g, E 2SI WSt R e g
(Lee and Kim, 2004)% U= o]} FAle g QI
vl ik o)A A AEA rAEe] IYsAY &
EYEE 7RHE ol Wolsty] 3] 2XIAMIES 379
F7RZIAY, EAslel e ofe] 7] wWolr|zhg 4o7)7]
o} &olc} (Kim, 2001).

JAE 429 A%t we] I glo] dFe] A=

A9 71%5& 7 WolfAE Atk ZeE dEA
o} JAZ Eale] 4t Fgd2olA ginsenosides?] TS =

243

14 0.4
’:n; 12 0.35
£ 03 X
510 <8
5 oz 5
B 8 B =
o 1] 0.2 5
< 6 e K
2 11 015 ;
e o a
g 4 21101
o ii
g 2 b 41 005
0 il g
o 005 01 05 1 = 4
YE (g/L) m—o—"D.W” )

Effects of YE on the growth and valepotriates and valerenic
acids production from adventitious roots in 1/4 B5 liquid
medium after 5 weerks of culture. Initial inoculum
concentration : 0.04 g (FW)/flask.

Fig. 3.

o= vt o]Fo up Yo (Park ef al, 2000) 427t
U] BAZ ok (Ahn et al, 20067 3] HEA Eu)
oF (Choi and Byun, 2000y5 A= oljthAtEze] ik
7 7RISt

B AFoA BHZe XAkt valepotriatesSt valerenic
acids?] AJatell wlXle S ZARE] 98k JAE AT
A3 ARFE JA =7t FUHESES ZasEdey
valepotriates®} valerenic acid A4t F 7tk o 100
uM FEolA  valepotriates= 12.49+0.47mg/ L, valerenic
acidse 7.13+023 mg/ £ 2 thETo) wa] AT 5718 B
At} (Fig. 2).

Bourgaud er al. 2001y 2E9] YAAPIHE0] AlxS2]
3} o|AAHER ] AP AAH R o]fEo AFHol
Z7ketd Edogatake Zrashe 43S vy Byst
At HFE F42 widelM ¥iA W YE T=7F 05¢/ ¢
A AZLE 0354001 gilask® YR (026+0.01 g
D.Wyll Bls] <F 1.58] Z7kskaitt. olol) Bls) valepotriates$}
valerenic acids 42 AFHo] ddiFoe=z 2 194
YE HelsEolA valepotriates= 12.21+1.0mg/ £, valerenic
acids& 1063+ 1.1 mg/ £ 2 tjZz7Fo) Hls] 1.8¥2 /5 B
AFJY (Fig. 3).

A, wiA] W CuClLe] Me] F=7t S7HE o|AtiAt
o] Ak ki e JERSIT (Fig. 4). CdClL A
ZrellMe 2447 o FRE B o] ZAWs sglen, 74
Z A7} valepotriates®} valerenic acids®] AL T2
o] Hlal| RE A]FAM FAEATH (Fig. 5). ©l= Kim
(2001)°] HES] 7L 2R triterpene glycosidesE A3
et a g A8 AR Akl

KCI¢F MnCLS] 7ZSole 28 AT s=7F S7F &

2 BAyae AAFTL 7FAEYOU  valepotriates S}
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Fig. 4. Effect of CuCl, on the growth and valepotriates and
valerenic acids production from adventitious roots in 1/
4 B5 liquid medium after 5 weerks of culture. Initial
inoculum concentration : 0.04 g (FW)/flask.
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Fig. 5. Effect of CdCl, on the growth and valepotriates and
valerenic acids production from adventitious roots in 1/4
B5 liquid medium after 5 weerks of culture. Initial
inoculum concentration : 0.04 g (FW)/flask.
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Fig. 6. Effect of KCl on the growth and valepotriates and
valerenic acids production from adventitious roots in 1/
4 B5 liquid medium after 5 weerks of culture. Initial
inoculum concentration : 0.04 g (EW)/flask.
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Fig. 7. Effect of MnCl, on the growth and valepotriates and
valerenic acids production from adventitious roots in 1/4
BS liquid medium after 5 weerks of culture. Initial
inoculum concentration : 0.04 g (FW)/flask.
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Fig. 8. Effect of NaCl on the growth and valepotriates and
valerenic acids production of adventitious roots in 1/4
B5 liquid medium after 5 weerks of culture. Initial
inoculum concentration : 0.04 g (FW)fflask.

valerenic acids AJ4F S7FI Y. KCR: AEle=rt S7tH&
FE o] AgAate] ehtelA Frtstsdet] 53] 50 mM KCl
2] FollA valepotriates= 11.93£0.2mg/ £, valerenic acids
= 698+043mg/ L 2 UYERETE (Fig. 6). MnCl, £%
valepotriates®} valerenic acids 434t F/HE ZEA =
valepotriates= 10mM A 2] FollA  11.28+0.12mg/ £ =,
valerenic acidss= 6.78 +0.06 mg/ £ 2 UEPT) (Fig. 7).
NaCle] Z¢olle HeEls=rt $71d 75 4539 37
BAFEY 10mM 2274 028 +0.01 g2l ASHE
BRI v B ti2Te) Hlgh 58 BT
(Fig. 8). Kim (1998)2 77122 YerujFA Eol Smith
(1987)= ¥¥x AMEuGAA ZH7] NaCl A E T3l
betaine=} indole alkaloid g FU|& EAu} ot

X o

FHLEE FAH 2O ZHE valepotriates®} valerenic acids
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