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Effects of IAA, IBA, and Media on Growth and Saikosaponin
Biosynthesis in Bupleurum falcatum Hairy Root Culture
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ABSTRACT We examined the effects of various basal media and exogenous auxins on the growth and
saikosaponin production in hairy root cultures of Bupleurum falcatum. Of the various media tested, 2RCM medium
was superior for growth and saikosaponin content, in which saikosaponin a, ¢, and d was produced, however MS
medium was resulted in extremely low level in saikosaponin production. By the treatment of 0.5 mg/L IBA , the
growth rate was increased by about 60% in 2RCM medium, whereas both IAA and IBA showed a potent inhibition
effect in saikosaponin biosynthesis by the treatment of 0.01 mg~5 mg/L.
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AsiMe BHAAE
ol Ay 4 9] ol 7} Hafs|ofof gich

oheba B Ao A= saikosaponin A 4G 9 olalE
A A7e) d#FoZ NI EAZE A8 3o saikos-
aponin A4kl A 7| ZuiRE MAs A R
1IAAS}H IBA S H71ste Als BAEY A4} saikosaponin
o] Aol WX = EIE ZARSIG T

ME 3 gy

AEME ¥ A HiX| M

APl AR B3 AAECl HAIS (Bupleurum
Salcatum)o| Agrobacterium rhizogenes A, 755 HZ3lo
FEst ZARE 3 saikosaponin $t2ko] & £2 BFHR2E
ARLEIETT) (Ahn et al. 1993). A& BAFLe] A wjokzA
S #932Zx RCM (White and Nester 1980), MS
(Murashige and Skoog 1962)%} WP (Lloyd and McCown
1980) iAok WA A E 5 chkEoldelLe] e [5ue 2
W2 ZA3% 1.5RCM, 2RCM, 1.5MS, 2MS, 1.5WP 2 2WP
SolA 25 Fet A ujekst BAge] oF 1eme] ZHole] ftt
127045 30mL ¥lA]E 73t 100 mL Erlenmeyer flaskol]
AT 1077 WoFe & 4847 SAAzH AZFS
2735 3 MS ujAsh 2RCM Wil A 33t
saikosaponin®] XA ¥ S Folat ) zhzke] vz 30 ml
ol 0.5 g4 HFEsle] 437 wioksle] A3l saikosaponin
B Fda e ZAlE .

IAA2} IBA &1}

IAA$} Indole butyric acid (IBA)d] thdl ZAl= 2RCM
A A A] (sucrose 3%, pH 4.8)F 7| EujR) & 8™, 05¢
< 30 mL #{A]el| W3t 100 mL Erlenmeyer flasko)] 323}
o] 25C, g 4537 AEaiek (100 rpm)3tETh 2%
A& 1AACF IBAE ZHz; 0.01, 0.1, 0.5, 1, 3, 5 mg/LE Y =
v Aol 71t FAd PO R 45:7F wjkst thy oA
2 B %3 AAY T A5y AFH L saikos-
aponin $#S RAMEIY )

Saikosaponin =44

Saikosaponin®] F&& ZAE = 200 mg 5 mLe 2%
NaOH-methanol (MeOH) o] 23 20¥7} sonicationd}ed
FZ39F, FFYL Whatman (No. 2, 70 mmg) o} H2| 2
At thy AFTLIIAAN FEHEHLL FH5EAL HO:
ethyl ether (V/V:I/DE ALHANAH F=vrg F737

butanol (BuOH)& #78fe] 42 & BuOH =& 433}
ALNIAE ARl E23lgon, Bl 150 pl MeOH
of £3iA1A 1 £ 10 ulE HPLC 4o Al&-3t0

HPLC A& Waters A2 system AM23}950W, u-
Bondapak C s columnE ARE3le] A2oA B3yt &
)£ water : acetonitrile (7:3—3:7, 25 min. linear gradi-
ent)E AH&3ted §<4 1.1 mL/min, column 2% 40CZE 3}
ol 205 nmol| M 8] AL FREE tES AEsIh £
Y& Al2-gt saikosaponin a, c9F d EFEL YE Wak
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DT U saikosaponin 0| X! HIX| ML
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Figure 1. Effects of media on growth from hairy root clone BFHR2
of Bupleurum falcatum. Hairy roots cultured in various liquid media
for 12 weeks at 25°C in the dark condition. Initial inoculum was 12
root tips. Bars represent standard error.
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Figure 2. The growth of Bupleurum falcatum hairy root clone
BFHR?2 after 4 weeks culture in MS and 2RCM liquid medium at 25
C in the dark. Values in brackets show the percent ratio of dry
weight to fresh weight. Initial inoculum was 0.5 g. Bars represent
standard errors.
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Figure 3. High performance liquid chromatogram of saikosaponin
in Bupleurum falcatum hairy root line BFHR2. (A) standard; (B)
2RCM medium; (C) MS medium. Sc, saikosaponin ¢; Sa,
saikosaponin a; Sd, saikosaponin d.

£& BFHR29] <& 127142 HEsl 123 wjdetd S )
RCM ujA]7F WP2 MS H=]efA 9] F3] w2 Aol ]y
ste] 771 dFdAe] EE FX (1¥], RCM; 3/24),
1.5RCM; 28], 2RCM)ol| A whE AL Bolow, 71 2
ORCM #14] (020 g, dry wo)7h 713 BHE 422 Ueh i)
(Figure 1). 8+, 0.5 g HF3t 457+ w3t A= 2RCM
Hi 2] (2.78 £0.62, fresh wt; 0.3740.07, dry wt)ol B] 7.3}
MS Hjz] (2.5240.15, fresh wt; 0.1920.01, dry wt)A A=
Hlwd W AAe Ve 27) HE okl we ey A
agle] xolE BT} (Figure 2). StAIT AF WA FH
v (5% / AF% X 100)F v]wstd 2RCM vjR] <} MS
W=7} 13.4% 9 7.6%2 7H2} el 2RCM Bl x| 2] 7A-$-7}
FEFFo] A Aoz Yetgth 539 AF (50 mg, dry
wt)ellA] 23 = saikosaponin®] AJgdopdal s v
S| E R Figure 3ollA] B ZMFE MS wixjol A wieFak 22
2ol A= Z saikosaponin £& = Sa, Sc @ Sd7} B9
AEEA @1 1 99 peak® e A2 Z wFo] saponin
of Aol A9 olFAAA e LR FHEE HiH
2RCM i R|o| M= ZEFZ U3 retention timeol|A] Sa, Sc
4 Sdo] A4S 0 4 Utk 2RCM 3+ MS #i x| ]
o)A wjkA|e] AA3} saikosaponin A 2ol F ol
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Figure 4. Effects of the IAA and IBA on growth of Bupleurum
Salcatum hairy root clone BFHR2 after 4 weeks culture in 2RCM
medium at 25°C in the dark. Bars represent standard errors.

Hel 27 gEds § 249 U £F (309 44 e
S vjolel A2t AP FEe] 2 Aolo] ME ROz
SELLS

DA AL saikosaponin ABMO|| 0)X|&=

IAAS} IBAS| A5t

Ag EALe) AL JAAE BE Hax % (0.01~5 mg/L)
NA Fojde WAEAEAE Holx] gtor) IBAE 0.5
mg/L o]}e] FrolA AFEX 32 HHI 5 mg/L oA
2o Hlste oF 60%] A& Vet (Figure
4). 28} TAA, IBA 25 RE Hs LA saikosaponin
o] Akl AMajaIE BPoH, e ol HiE
o) BUTh 53] 1AAQ 79 wjA]o] 0.01 mg/Le &
< FEE HE AR dxyd wusd
saikosaponino] 1/3 502 7FAHUTY X7} Zopdd
w2} saponin AJ4te] A EFAE vlFEH Tt (Figure 5). &
A, Az BAEL 24-D (>1 mg/L), NAA (>0.1 mg/L)
BA (>3 mg/L) 59 SEE AgolA B3 FREH=
UL U TE oMol BelY dF e AAvF g2
£ 407+ Ao 2 ZAM vt v} (A3 mAA. $AS &
T B 97HA AEAAZEEAE A st AT 2
AR A Y] Akl dis] ZARE Hae] 9)EH, A.
rhizogenes A, 93l BAAZE Hyoscyamus albus 27

Y2

& 2-4mgle) FER IAAZ H71e 4% 499
% 3 Bele] AWt GRB BasE YAHNE H9

o™, alkaloid 9] A4+ A ¥t} (Sauerwein et al. 1992).
Duboisia hybrid 2382 NAA (0.1~0.5 mg/L)$} 2,4-D
(0.1 mg/L o]sh7} ¥elo] Ef-sts Yo7]3 alkaloid 34
S A Edom, IAA (0.1 mg/1~0.5 mg/L)S} 1AA SEA)
9] TAA-CI-IAA (0.01~0.1 mg/L)9} 5,6-Cl,-IAA (0.001 ~

0.05 mg/L)= AAZFA3} 3 % alkaloid AR SFAH
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Figure 5. Effects of IAA (upper) and IBA (lower) on saikosaponin
production of Bupleurum falcatum hairy root clone BFHR?2 after 4
weeks culture in 2 RCM medium at 25 C in the dark. Bars
represent standard errors. Con, control; Sa, saikosaponin a; Sc,
saikosaponin ¢; Sd, saikosaponind.

g H13HT (Yoshimatsu et al. 1990). Solanum
aculeatissimum®] R4 vlofo M= TAA (0.1 mg/L)<}t
NAA (0.1 mg/L)7} steroidal saponin®] AALS ZzIA1ZTH
2 B3 v} rt (Ikeyama et al. 1995). o|2jgt Axz &2
W Y B2R FRANNE S2E AAE 223 24
AREEY F e TR uet AR EZAA T 9AE
BV M3 24 vl ¢ e AR ARHEL Al
BAad A9 IAAS [BAZF Peigee] ws glol
saikosaponin®] AAJelx] LS Holx= i} rlEo] &
v kol o] zto] F, MS$F 2RCM Hj Rl A il 4Fgt &
29] saikosaponin A ==Hol #AdF zjo|E Hole A
o} & saikosaponin A3HA A Q] olaf 9} olo) HAHH H
o siet 59 el Sl AZARE ol + 3
o2 AREn. F¥ RCM WA wzd g2
saikosaponin AL Yo F Hr}l A3 vz &g
ool mekrMe Bkt wioko] saikosaponin AJ2HE 913t
TEAQA ol & 4 g Ao Azbdrh
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A3 BARE (BFHR2 &) vfjtol|A] A3 saikosaponin
Aol wixE 718}, wjR) 8] GER7|dEE W3t 9
[AASH IBAS A5 AT ZALEE Wil F RCM
vizlol] ORI FEE 2002 F7HAZ] vl A A o)
713 ekg &tk gk 2RCM vl A]ol| A= saikosaponing! a,

cob do] A4S Flet) o, vl MS HjAj o A= saiko-
saponin®] Aol F3 A ZsAr) IBAE 0.5 mg/LolA o
60%9) AAEDEAE Bgouk 1AAS IBA F 71 2%
0.01 ~5 mg/L 7}A) 9] FxolA Hagejo] £174¢] W3} glo)
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