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ABSTRACT - To enhance salidroside productivity from a cell suspension cultures of Rhodiola sachalinensis,
various combinations of auxin (NAA) and cytokinins (BA, Kinetin) concentration and addition of GAs, TDZ, zeatin,
spermine and spermidine at a hormone combination to be established were examined. NAA/BA combination is
superior to NAA/kinetin combination in biomass and salidroside content. Maximum salidroside production (64.6
* 8.9 mg/L medium) was obtained from 2Bs medium with 1 mg/L. NAA and 5 mg/L. BA. The adding of GAz
(0.01 mg/L~5 mg/L) was beneficial for salidroside accumulation and the highest productivity of salidroside, 90.3
+ 8.34 mg/L, was obtained from 2Bs medium supplemented with 1 mg/L NAA, 5 mg/L. BA and 0.1 mg/L GAs.
On TDZ, zeatin, spermine and spermidine, expectant results were not obtained except a little affirmative effect
of spermidine (69 £ 2.88 at 1 mg/L).
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b thd Al 28 AEEA SuUye] 5254 &9 P2, 24T D 28 Foll o] v AoE 2A}
th FAHelgE HAE Y Bt 2715 kg3t HAT} (Lee et al. 2002). 53], 8. o] G2 ¥s
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g 24, ofxgEidl, EFed, EFERIE 22l T
200)F 9] olu|:Ato] 5-E Tt (Park et al. 1999). HE3F
monoterpene glycoside, cyanoglycoside, phenethyl glycoside,
aliphatic glycoside, phenylpropropanocid, proanthocyanidin
=8 &-83th §9 R sachalinensis = 5-E] kaempferol,
kaempferol-7-O- « -L-rhamnopyranoside, herbacetin-7-O-L-
rhamnopyranoside % flavolignan rhodiolinin 9] flavonoid
2 ¥3sl gwA seEe] gaksl @A iste] Rk
u} 9t} (Lee et al. 2000; Zong et al. 1991). ¢|g} Zro] &
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ABATE A2, ALAG2LEA % 4ALIEY
ol salidrosideE #3a] - A% v} ¢t} (Kim et al. 2004a;
Kim et al. 2004b). & 0@—?—3— A= olAde] ¥ (Kim
et al. 2004a)B v} HELE A Erjol A salidroside 3+
%9 AAYE M AES) 4L 2ARE A
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7Bk 32e] A7h 5 st FlAe RS dehiaxt

B AP ARS8 X (Rhodiola sachalinensis A.
Bor)o] HEMIUAZE Kim 5 (2004)0] S%319] 0.5
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Bs H]%)2] macro element”} 5 ¥, 3% sucrose, pH 5.7)%}
25T A ElolA] 100 rpme] 3)A2) A gujokzzolA

FAHL Q= AEFE AT

MAlo] CHSH R S22 NAASH BA/Kinetin®l

zXzt

Salidroside #
Ade 3 M sk

TE2E Ao 9N eI TE AV TEE A
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Ad A EE Foiidel4 0.5 g (Fresh w) A&
ek A 242 30 ml liquid medium/100
ml erlenmeyer flask &) 7] EZH S = 3% sucrose, pH 5.72
ZA38 2Bs 7)EuAd] 0.5 ~ 5 mg/L NAASH 0.5 ~ 5
mg/L BA 2 0.5 ~ 5 mg/L NAAS} 0.5 ~ 5 mg/L kine-
tino.2 23314t 357 vk & dEA T 835k
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A 2 E A7) 2203 $YsHAl w3std e, 0.01
~ 5 mg/L. GA; (Gibberellic acid), 0.001 ~ 0.05 mg/LL TDZ
(thidiazuron), 0.01 ~ 5 mg/L zeatin, 1 ~ 100 mg/L sper-
mine ¥ 1 ~ 100 mg/L spermidine © & ZA13d}o] 35571 uj
Fatel WEF, AFHL SHAA.
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BA7} 37} 2Bs HjA o) A 7W Hﬂ}é A& Rola A
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salidrosid2] AJabo] xA4t 27 (0.17%)e) wlwsle] $-5
ko skt X elZ2AL 0.5 ~ 5 mg/L NAASH 05~ 5
mg/Le] BA9 233} 0.5 ~ 2 mg/L NAAT} 0.5 ~ 5 mg/L
kinetin®] %% 2 GA; (0.01 ~ 5 mg/L), TDZ (0.001 ~ 0.05
mg/L), zeatin (0.01 ~ 5 mg/L), spermine (1 ~ 100 mg/L),
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spermidine (1 ~ 100 mg/L)7} A7} 2Bs AAjujA]<) 0.5
g (Fresh w2 H%E3}o] 3572k wpate) Ao} §Hae =
Astey. 1 A3}, NAA/BA %3to] NAA/kinetin %31
o} shgda} AAbAo] Erha Bk Xu 5 (1999)9] Haieh
w37 A 2 NAA/BA Z3o] NAA/kinetin®] %3to) v)m
sto] A} gFeFo] =gt} 3], 0.37 mg/L NAA 9} 2.25
mg/L BA oA Zt] %gFo] 0.52 £ 0.049) Xu 59 2
yof] "lwale] B Ao M= 1 mg/l NAA 9} 5 mg/L BA
o] Z3¥ol| A salidroside %32 0.65 £ 0.010.2 AAA
o] 64.6 mg/L. mediumo]] o2 BT} 958 AHE AY
t}. vl 0.5 ~ 2 mg/L NAAS} 0.5 ~ 5 mg/L kinetin®)
ZFl A= NAABA x| nlaste] A4z Anky
7429} salidroside %% ol AJAbAlo] 19 ~ 23 mg/L
o] 54T} (Figure 1). 3, 1 mg/L NAASH 5 mg/L
BAE 7|& 328 2702 A 1w AlEe} A& A
5 2 22U Tl 4TS F= T2 T2EQ GA,,
TDZ, zeatin, spermine, spermidine %5 2| salidroside A§AFd
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Figure 1. Effect of various NAA, BA, Kinetin concentrations
on the salidroside production of Rhodiola sachalinensis sus-
pension cells in 2Bs liquid medium containing 0.5 mg/L NAA
and 1 mg/L BA after 3 weeks of culture. Initial inoculum : 0.5
g (fresh weight). Thirty mililiter liquid medium/100 ml erlen-
meyer flask.

mgL7kA] H2ls A3, GAs FA27 (04 £ 0.03 g, dry
wi)oll ®lwahe] e Z4sh= 73 (0.34 = 0.01 ~ 0.4
+ 0.04 g, dry wolglont, %ol As tlZ2T 046 +
0.06%0l ¥} 0.62 + 0.04% (GA; 5 mg/L) ~ 0.75 +
0.11% (GA; 0.1 mg/L)Z Z7}sled, AAA)A o 90
mg/L (GA; 1 mg/L A9l #2#<Ql 5718 Jehiich
(Figure 2). 21 8] TDZ+= Centella asiatica®) 22| Hj
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A3 A 3u2) F7HE BYThE B (Kim et al. 2004)
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Figure 2. Effect of GA; on the salidroside production of
Rhodiola sachalinensis suspension cells in 2Bs liquid medium
containing 1 mg/lL NAA and 5 mg/L BA after 3 weeks of
culture. Initial inoculum : 0.5 g (fresh weight). Thirty mililiter
liquid medium/100 ml erlenmeyer flask.
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Figure 3. Effect of TDZ on the salidroside production of
Rhodiola sachalinensis suspension cells in 2Bs liquid medium
containing 1 mg/L NAA and 5 mg/L BA after 3 weeks of
culture. Initial inoculum : 0.5 g (fresh weight). Thirty mililiter
liquid medium/100 ml erlenmeyer flask.
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Figure 4. Effect of spermine on the salidroside production of
Rhodiola sachalinensis suspension cells in 2Bs liquid medium
containing 1 mg/l. NAA and 5 mg/L BA after 3 weeks of
culture. Initial inoculum : 0.5 g (fresh weight). Thirty mililiter
liquid medium/100 m! erlenmeyer flask.

(049 + 0.05 ~ 0.54 + 15%)ol = B-F3hi, Aol 9
oJAl A<l WsE Holx ¢kgkt} (Figure 3). Spermine
3} spermidine®] polyamine2 Z2 ujokol] glojA] Az e
Aol 9Es mE Ao® Bi HEd (Han et al
2000), ¥ A3o|A = spermined FEV} FolAFE A
o] ZAadtH o, %M E e T Ao,
Aol M el F7elA oAl SulE HolA] sttt
(Figure 4). Spermidine®| 7-9-= 1 mg/Lo} FxollA ot
o] fol &l YA F7}(69.04 £ 2.88 mg/L)E B oLt
5 mg/L o]} wRoME Q3] st S Vel
o} (Figure 5). Zeatin JA] AJF3} oA F7HE HolA]
ettt (HiolEl HAA)).
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Figure 5. Effect of spermidine on the salidroside production of
Rhodiola sachalinensis suspension cells in 2Bs liquid medium
containing 1 mg/LL NAA and 5 mg/L BA after 3 weeks of
culture. Initial inoculum : 0.5 g(fresh weight). Thirty mililiter
liquid medium/100 mi erlenmeyer flask.
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