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ABSTRACT : Transformed roots of Schisandra chinensis were obtained following co—cultivation of in vitro
cultivated plantlet segments with Agrobaterium rhizogens ATCC15834. This root was examined for its growth
and gomisin J contents under various culture conditions. Among the six basal culture media tested, WPM
(Lloyd & McCown, 1980) medium supplemented with 5% sucrose was the best roots growth 6.2 (g D.W/flask)
and gomisin J accumulation 1.56 (X10® ug/g D.W). Initial inoculum size correlated with the yield of biomass
while gomisin J contents was not affect. Gomisin J production was influenced by the initial sucrose
concentration and the highest production yield was achieved at the concentration of 7%. The optimal shaking
speeds for roots growth and gomisin J production was 120 and 140 rpm, respectively.
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Q@uz} (Schisandra chinensis) < %, o9 & 7 Ae AatetE = AFAEe A3 o5 7]ES
L ghatol] ABste AGAER BFE T e S B A ALY 1A {718 ARE S5S ¥
Aoz 'y Aol xjn gt Wik St =2 ) &ak ofjzl B EWS (biotransformation) S &3t
dulE 37 (B%), 5 (W), 95 1), A% (% £ BA9 F50g 4 EZZ AAE dF A N-S
), 74 UkA), 3 () 52 A= AFgstka 9l N2 O R E83to] AH| Lo E uRILA ofkeER
QuiR N BRAFEHE T2 R OR = citrol, < Al E Agsrnr)e 24 QA Fo) Aol Tk
schizandrin, schizandrol, r—schizandrin, gomisin A— Agrobacterium rhizogenese 9%l A dl= 184
H, gomisin J, gomisin K, gomisin O, angeoylgomisin gl g AEFTEES oo A T4 AEAd #3
Q, pregomisin F°| 1ow, o]5L FAreag, 117 d FHAAE £F3E T-DNAE £F4E AUz
AA g, FLaE, St 2g, T2 FRAHA N 9 oA A HAT (I BAZolE ¥5)& FEste A
Ao A4S e Ao7 A1 vk (Hancke et al, o7 <& A3 At} (Chilton et al., 1982; Brillanceau et
1999), al, 1989). A. rhizogenes®l 93} A A% ¥
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AM7IA B BE AU 439 ek Ado] 825 11 0]
A=Y AT e gR e wjekA o) u)s)
W 7] o] FEA LA ERRE FLELDS A=y
g &85 oz )t} (Chilton et al, 1982; Hamill et
al., 1987; Maldonado—Mendoza et al, 1993; Arellano
et al., 1996). FAAEH el o wjoks B3 AAokw) A
Ao Qe SR e AMERYE o] 88 wg D w)
Aol P 2ES A s AW B A
BE Fdig a7 YaiMe 712F o thekst Balsst
A wigFzAE 71, iR, 7] pH, 2527, wul
S5, AT, 783 A s AR} 2 e s}

2 A7 M ol Qs Qu|Rte] tlst A AS
< o] FATE ARk, ol & ket ke E )
AS¥ G E2Q gomosin Jo WAL AATOZH
oA RE AFAEE B a9 hRFAPAE 9
3 NxA RS dua) sk

TR 2 7918 A & AAFZ EuR] oA 24A%F
T }F vj%kE Agrobacterium rhizogenes ATCC158349}
36417 kA (25+1C) oA Fzulok sHiT). Fo] Ade
FAHAL Foll A 23] AlA 3 300 mg/ cefotaxime
sodium (Claforan, Handok Pharm., Korea)o] d7}9
1/2MSHiA] ofl 2% 3k5iTt (Hwang et al., 2002).
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cefotaxime sodiumo} &7}e 7| Bux) o] XA & 4%
Eb vjoketHA dS 3] AAT T AGRYERE
L5 en 7t= AHsto] 42dgxds
< MS (Murashige & Skoog, 1962) i
A AR 8, 5450 2AHHO
2ol dist FAHE F5+ opineF4] 3 PCR W<
o] &3t I3ttt (Hwang et al.,, 2002).
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T e MEFRAE A7) A Z12EA 2= MSHA],
1/2MSHIA], MSHiA] 2] v A4S Bulj x| 9] AR F W
A gt MB58#], WPM (Lloyd & McCown, 1980) =],
B5 (Gamberg et al., 1968) ¥ X], 18] 31 Nevl#| (Chu et
al, 1972) & AHgat o, Ay @290 $5F 1%
HE 7%7MA e stk B3 27|4F ool 93 o
s 7] Yol AHFAE FHCR 0.1,05,1, 2
g FW)S 42 233819 40 md W=7} Eo]31= 100 me
Erlenmyer flaskel HF3sHth E& wik2 80, 100,
120, 140 rpm $E& JGWE7] (26£1T) WeolA
g om, 2FHA 0 F 1/3 71 MZS wixE w8
a3t
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oA 33] 7}Qste] FE3HTE 33 AL T2 WHoR
Ae WEgE 552 3,000 rpmlE 55-7F A4 F- s}
o A AL Table 13} 22 ZA3}of| 4] HPLC (Shimazu,
Tyokyo, JAPAN) & o] &3] ¥484th. o|w] gomisin
JO BFAlE T AT YA Gl st A& ok o} A}

Ftck

Table1. Operational conditions of HPLC for analysis
of Gomisin J in suspension cell cultures of
Schisandra chinensis .

Instrument HPLC (Shimazu, Tokyo, Japan)
Column Cellpak C18
Mobile phase Acetinitrile : water (1:1)
Flow rate 1 mg /min.
Detection UV 252 nm
Sensitivity 0.05 AUFS
6. EAIXCI

E 742 = SAS (Statistical analysis system) package
Z o]43}o] ANOVA testZ A& & F4F p<0.05
A A AAEe] Foel vhst FFHAE RS
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71 A 2 MSHIR| oA 8531 wierst ths ) E A
st 2719 A& HH3Y Ri-plasmidE 2=

rhizogenes ATCC15834%5 @&ttt 32 F 2ok
AN ZHE 243X FE 72174742 B 7bE A A28
< Wl 36417 Tbeke ARt B 2ol {7 HA
th FE G A7ro] 48A17F o) Tl Af AERA
FHArado) AetA Ve AR 2 Aol 2
ZHEISFA ). Agrobacterium spp.©] 93 dA A8
AEHH, welgoty] F5, sTHEA 47 5490
v 2240 A, wdzAs 2e ohekst elEel o3
ZFol & YR} (Failla et al, 1990). 2w x}o) & A H

S 2RE FAHT §71&E 10% olstE vl @At ont
HAE F922 90% ©1/dellA opine? H&AF Awuh
T-DNAS] 4¢1& &0 5 U} (data not shown).
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Ytk okAE A, rhizogenes dFl Q& A Mg
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Fig.1. Transformed roots of S. chinensis cultured on
hormone—free WPM medium.
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) BAHdE SEke) A e A AgHlgelA
A9 245 wjA o] Hdeo] FolEThE £ 835t} (Sakato
& Misawa, 1974; Giri et al., 1997; Giri & Narasu,
2000). Nussbaumer % (1998)2 D. candida X D.
aurea® FAHRE Wl 3F2 VWA E T F
719 9] Fx7F MSHIA o v] 3l w2 Bsul#] o] 4] alkaloids
o] A HA AL AT v Atk 20 Ae S
aFuR A A o7 FAH PHAARIES L
2HE 1.5 an 7FF FF 8ke] MSHIA], 1/2MSHIA], MB5
wl %], WPMHA], Bs (Gamberg et al.,, 1968) 8], 18] 3L
Nt A 2] Ag o] Eolole AAA ] 0.5 g (FW) A=
247y AFEA . ShelA 8FFe Midst & A=TH
& AR A} 659 WiAlEs WPMHEIA 1A flask™:
6.2 ¢ O.W)o & Aage] 7Hd F34t (Fig. 2). 224
gomisin J&] e MSHIA &} WPMHA] F5ol A f-AF
3 A2 HojFit} (Fig. 3). 38, 27] AFwkol 9
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Fa. 2. Effects of culture media on growth of transformed
root in shake flask cultures of S. chinensis .
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Fg. 3. Effects of culture media on gomisin J contents
in shake flask cultures of S. chinensis roots.

Gomisin J (X10-3 ug/g DW)
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< AP ToIA 8F F AFZY nlwolA FRE A
AT & Aty w3 27) HAE 527 B A
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not shown). AT e o= 27|H4E 571 BF
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(van Gulit et al, 1994; Zhong et al, 1995), FA AT
o] AL 27T AMEEHE BT U iR ) g B
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ZFol € 744 971 % gttt (Bhadra & Shanks, 1993).
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Fo.4. Effects of sucrose concentration on transformed
root growth in shake flask cultures of S. chinensis .
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Gomisin J (X10-3 ug/g DW)

Sucrose concentration (%)

Fg.5. Effects of culture media on gomisin J contents
in shake fiask cultures of S. chinensis roots.
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Cormier, 1990; Mukherjee et al,, 1991). 20|28 A
WPM 7] 28R ¢l sucrose? 55 1%%E 7%7H4) A
g & A3} AEES 5%NA gomisin JE 7% 42
71 =A) el (Fig 4, 5). @ElFA] vl =] o 7138
T B2Y0 R wlgzA e ey wgE A uhet
1%AMFE 12%74A ¢ chekstet (Misawa, 1985;
Knobloch & Berlin, 1980; Berlin et al,, 1983). Nussbaumer
% (1998)2 D. candida X D. aurea®) AW vk
NA 5% == sucroseE AT A5 3% ATl H]
3 AEFFo] Fulold SR oy B4 A
Aol QlojAMs FA ARl Aol g EeletA XFTh Nin
= (1997)-& Artemisia absinthium® 82 A gk2 9] ujok
NA 4% sucrose A&7t FAAZZE] Aol A
golgk vt 919l o sucrosed) FEE 3% ©)d &R
o 3l8 FAATLY Aol AsHAY EAFI}
A FHHA AeAsHE A4S Holy 7 2N
(Hamill et al., 1986; Nguyen et al., 1992).

Aok YoM FHHETE AL FEE
sto] AExFo AAE SHAANAZFS B3 A
£7] Atolol uH (shear stress)ol &3k A=
HAERA S NS £ A7l a0
(Zhong et al., 1992). Wu T(2003) 2 A
ol B4 AAH3-E 93 150 rpm7HA] T
Z F 7k ok gkt Qltk emjake] A
7} gomisin J&] A2 140 rpmo]dellA 3Hashe
g nojpEgon 27448 H8iAE 80~100 rpme)
£52 FA8 249 IS =017] A8l 130 rpm
A A £E2E woTeA v & AoE "ot
(Fig. 6, 7).
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Fa.6. Effects of shaking speeds on transformed root
growth in shake flask cultures of S. chinensis.
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Fo.7. Effects of shaking speeds on gomisin J contents
in shake flask cultures of S. chinensis roots.
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