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Identification of Salidroside from Rhodiola sachalinensis A. Bor. and
its Production through Cell Suspension Culture
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ABSTRACT : Salidroside was isolated and purified from R, sachalinensis A. Bor. roots. Purified salidroside
was obtained from repeated silicagel column chromatography and preparative HPLC, and identified by 'H-
NMR, “C-NMR and 'H-'H COSY spectra analyzer. Callus induction and cell suspension from R. sachalinensis
leaf segments were established on 1/2MS solid medium and in 2Bs liquid medium containing 0.5 mg/f NAA and
1 mg/¢ BA in the dark condition, respectively, The contents of salidroside for suspension culture were ranging
from 0.12% to 0.41% in comparison with 0.17% for natural roots.
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M o o= gAY (Lee et al, 2000; Zong et al., 1991;

Linch et al, 2000; ¥ 5, 1999). o]&3 FELEL o=

&=2E (Rhodiola sachalinensis A. Bor.) < thd A % FH AEveksS 53 AAA, dlGA, FHAR 290
SHEEA FHERY] 44 A By I ojg e ], FFAGA 0 tjst 14 2-g, AR e g AFTH 1
FE2oh $2 &9 1,700~2,300 m Akol9) mARA| )2 dotoll thsll &7t Sivkar & Stk 59], =914 4
M3|gkolt 3¢t 52 94 AteldlAl A AlEkH (Jiang Aok S 2oy B, HAY. 1Y 7+ 9 g
et al., 1994), +2 A £l salidroside, p—tyrosol, oA gl SR u 2 Ao A Wl ook A
monoterpene glycoside, cyanoglycoside, penethyl o NFEaW) Y= Ae®E dEA Ut (o] 7, 2002)
glycoside, aliphatic glycoside, phenylpropanoid, T3k olxtoju 7hA| 9.7t of T E A dokst A
proanthocyanidin 53} A%, @bzl W gd ZepR o] AA Y Y-S SHAANZIE g Bt ofuet g E,
T SE e I B4 ofameizlal B, FUAA, ke AHF T g 2 AV A
SFERIAL, 24l & 200159 ofu| e Abg SHehe A go] Q& AoFE HiEo] 3ty (Ming et al., 1998;
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Petkov et al., 1986). Xo] o)A et 37k wlokEr ohg S Eekglch FEE A

I 9 A (5 5, 1999), AYEd AT (d 5, g 572 838 AA L ATHES ¢ v w4
1996; Xu et al, 1999) ¥ ZAHjF Xu et al, 1998, Azt AFFE FHstn YEEBI ], oA 4
1999) ol &g A7 Yo, gishd Axujors o] AlgZE ARSI
E3| X 5 salidrosided] A Al o] &eld v Qltk(Xu
et al, 1998). & AFoX = F= 2 A EZ 3. Salidroside®| 22l & =4
¢l salidroside® &A1 EHEWH‘*.J AAPA] 2 E)-L Salidrosided] #}A4E& Wenzhe et al.

grstuAeE HEEA S flote] AP R FELE F
# Az 5 8 @A Euels st olE 5
St salidroside®] AAtAF 5 &5t ol
salidroside 8] &2 A AE1S S8l Ab WiobA & 4l YBr

g 59 ARZHFY ¥R column chromatography 9+
TF HPLC 5% 283t erLes Az, 'H-

NMR, *C—NMR, 'H-'H cosy 59 £33 oz

salidroside 9] & 333l th.
o
ETT
1. ASTHE 3 270t
F=Y FA= AEHT ifekxAg Y By W

o} 70% ethanol® 33}, 5% sodium hypochlorite 4o

0% %7 HUNTT F BHFR 35 AF F Fro}
off ol g3hsiut. Fduote] ALER WA= BFPA

=0 A %= MS 7|2 A 0.8% agar$t 3%
sucrose® A7Fekly pHE 24¢d+ (1217C, 158 A
o] 1 N NaOHZ A}g3to] 5.7~5.8 Ato]& 2A35ks]c).
Tl o) o)A ® A= 2521 T4 BE 50 M m s,
16/8417F2] 7] shel|A] Wola| L),

2. ddi~ BT A U

AYAE FE37] A&l ZIHelA Fodotbd &
9] &7] (Ho] ¢k 0.5 em) 9} & (0.3 x 0.3 ) & A 5},
2,4-D9} NAA T78]31 BAE 212 0.1,0.5, 1 9 2 mg/ ¢
2 24z} =3 H71e MSeF 1/2MS v Ao A7dshe] 25T
oA b v aFGiTh vk 3FIFol A2l FA, AF
52 A% MFEL F7121E 100%=E Fshe] Al
2l f§71&& AT A2 A A dH O 2R
et FUxYY AAMA o o]Agt thE 251C,
100 rpm&] Z71o) A ehulekstsitt.

FHEMNOES 0.1~2 mg/ £ NAAS 0.1~2 mg/ ! BAE
Z23 A7rst 2B5 AA A (BS 7262 9 U ATt 2
w)oll AEstelod, 25 A0 F Avuieksigitt. g
WA L= BA4HE9 sucrosed] FE W 29 §-5 =&
Apdstate] wiokation, AW FAST 249 )
Ao A 2577F Bkt dehjrAES] 0.5 g& AE2 W

=2

227
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el 1.9 kg2 AlE3E

=~
j% Qour: ]?-h;]-

(2001) 2] Wel 2
¢y methanol® 3% HHE 3
EZA8E chchloromethane ethylacetate 121 water
fraction® & #eA7]11L, o5 &% ethylacetate® 5
=¥ A8 silicagel column chromatography el A 4 A
skl ol &
F3to] 6709
3 Zo] A3
NMR, '"H-"H-COSY
sttt

% 9 #e
ek 3% »

t}A] silicagel column chromatography<
oy Felsta 62T dsHA

o} AAE A 2= '‘H-NMR3#} “C
B8 =3 salidrosided S4d&

v =

4. Salidroside 244

Hlj oF ﬁimﬂ‘*§ 2AAx 3 ARNE 1 ga MeOH
3 MR FE3 AdESE v w5E A28 HOS
CH:Cl: (3: 3) 3% L Hold 5ol EtOAcE 1019

B &2 Ege & EtOAc%—“P 2] &} rotary evaporator
7 24T & Z MeOH (0.5 nt) & 59
TLC9} HPLCEA el AR&-3F3itt.
TLCEA & 1842 = silicagel 60 Fas (Merck) plate
o &) ok 3 W2 A ko], o] B .7 CHCL-MeOH
—H.0 (70:30:4 v/v/v) & Apgsto] dAAs & 10%

sulfuric acid® £75ke] 742 WAAI A salidroside 9] &
O%l?_% p—:ll'?lol'%i‘:}‘ HPLC ‘l:rlﬁg_ Waters (VVater

Co., US.A)Z o] &3ty on, A#.2 y—Bondapak Cisg,
ol FEA O B 20% MeOHS ARE3FAT AR 5wl ¢

% 1 mi/min.8] £5F 214 o)A 9 A FR=RE 7

Zshioh.
Azt Y

1. ERARST X et

el wotdl f-A EA2RE 279 o dH st
2,4-D$} NAA 18]3 BAE 247+ 0.1, 05, 1, 2 mg/ L 2
2+7F 2gkek MSeE 1/2MS Bl Al o]l x)/dst &, kol A
251 CHE whokatsich wiek 355, A2 F &S
Z*}o}(ﬂ 2 A3 NAA 0.5 mg/ ¢ 01 ate] E = AT
= BA wERsbe] Aaglo] ¥4 2] whayo] vElske.
™, NAA 2 ng/ £ ©1°d2] FEolAE A A o] A



ZEZH A Salidroside? &%

dojipA] ekokth (Data w1 A1AD. BA w5E A8 H57b
7= Ae a0 Y4o| FEaAE AFE Yehgdd
on 1 éﬁr 0.5 mg/ ¢ NAAS 1 mg/ ¢ BAZ} 28 A7}
H 1/2MS BiA oA 71 2o Hin g Ay-akao] Hax]
7] #1% A ATt A on, frE AeAg *@1‘ 55
g 7 w2 A Uebutth NAASH 2] 2.4-Dofl e
A A gl o NAAS Blwate] dAyta o=z 7&
B A9 A o] AzskAth (Table 1),

Table 1. Effects of growth regulators (PGRs) on
callus induction from leaf segments of R.
sachalinensis plantlets cultured in vitro.
Explants werw cultured on 1/2MS medium
without growth regulators.

PGRs (mg/q )

Callus induction® (%5)

BA NAA 24-D
01 01 20 (R)
0.5 -
1.0 40 R)
2.0 -
0.5 01 30 (R)
05 50 (R)
1.0 70
20 -
1.0 01 80 (R)
05 100
1.0 -
20 -
2.0 0.1 80 (R)
05 80 (R)
1.0 90
_______ 2.0 -
0.1 01 20
0.5 30
1.0 30
2.0 -
05 0.1 -
05 ' 50
1.0 40
2.0 70
1.0 0.1 80
05 -
1.0 75
2.0 50
2.0 0.1 =
05 -
1.0 -
2.0 -

a: no response. (R): root formation.

H AN ZHEE St 22

AENAA 0S5 mg/ L9 BA 1 mg/ L& A
H oy 7} 2 712 A e ] S vlastd e (Kim
et al, 2004), 71 Z 2Bs AW A] & AFg-5Fo] HE| st
ATt vk 7] ddlE Aol AAEo] T2 AN H)
25 uich WHE AR At kg Fate] AL EAo) =
I Aol WE AXEFE IS F AT olH S A=
Xu et al. (1999) 2] &4 auxin wnd 2,4-DE =
NAAZ} cytokinin < kinetin®. th+= BAZF &37F £9+0
o, BAEEE AT v 3 29 5 mg/ £ 2T} 10 ng/

09 mFEAN ol EE A% FERT PRl
W AEFE Qelekn v v ol

2. Salidroside?| =&, 22l 2! SH
FEE B (1.9 ke) & MeOHZE
ol% F& (350 g CHCL 33 &% (25 9% O

EtOALE 33 =3 73 (7292 4929, EtOAcCY &

3 < silicagel column (70 x 240 mm) ©l] CHClL: : MeQH

(8:2, v/ E ALz 6‘}5 3ME &8 (RS-2-A,

RS-2-B, RS—2-0)& 43ty 1 F RS 2—-C (2.08

g) E34kS rotary evaporator® FEAZ T thA]

CHClx:MeOH (10:1) & AN 28} silicagel column

chromatography (70 x 240 mn) & A A5k 572 #-&

(RS—4—-A, RS—4-B, RS—4-C, RS—4-D, RS—-4-E)

S dgly TLC ¥ HPLC #9% RS—-4-D &3

&5 (Fig. 1. 559 Al

FE8o] FHA71AL

o

T
1T
rotary evaporator=. =

| Roots of R. sachalinensis (19 k&) I

IMeOH Ext. (350 g} I

CHCB-soluble Fr, (5 g) I IEtOAc—soluble Fr, (7 g)l I HeO-soluble Fr., I

CHCl:MeOH=82(viv)

[rs—2-4| BN

silica gel c.c

CHCE:MeOH He O=70:30:40v tviv)

| | | |
IRS—4—!ﬂ [rs-4-2] | rs-4c | [rs-4D] [rs-4-z]

Fig. 1. Isolation scheme of salidroside from R. sachalinensis
roots and suspension cells. Ext. : extract, Fr. : fraction,
c.c - column chromatography.
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CHCLS MeOHZE 62TCoA Al £3jA17] T 228 Bg8 A8 'H-NMR (Fig. 3)3 “C-NMR

oAFHA A& AR ol & MeOHZ 5 spectrum (Fig. 4), 'H-"H COSY (Fig. 5) 59 4<%

o] TLC ¥ HPLC® &<elsl5it} (Fig. 2). E3te] 4-hydroxy phenyl ethyl group¥ glucose 18
A7k ATE HFEAL ¢ 5 AR, H-2, H-67F 8

- F 7.08 (J=8.7 Hz), H-3, H~57} & : 6.08 (J=8.7 Hz)

ey ‘ A doublet© & YENEF anomericol 4 ¥4 H7F A

ety deS 4 5 U, H-72 6 1 2.83 (J=7.35
Hz) oA triplet® & eI, 6 :4.32 (J=7.5 Hz) A
o34m0 doublet 2. Z 81 glucose¥ B—configurationdta S+
Re & & 3], ode) £¥sista djolE]9} spectral

W 4aRs9;

e t)o) ) 58] salidrosides &218}git} (Table 2).
10881
3. ZHAMHIM salidroside®| A1
ooy g Salidriside®] F424& A TLCE AAF &3t

: $ . . ..
- WN.J I C— plate ArellA salidroside?] relative mobility (Rf) @t
2. 0600 45600 .5008 .9000 38,5080 0.65% L}E}';}:EU%, Xi'od/ﬂ” y]ga g_l ;:;i‘é'LHHoO]: H‘E EI—‘['I:“

Fig. 2. High performance liquide chromatography of 2e gx e Wt e o 2 A dEudA Lol M =

salidroside extracted from R. sachalinensis salidroside’} A BE <& Atk (Data AAD.
roots native roots and suspension cultured cells. Salidrosided] A%#-S 93t HPLC ¥4 435t ZE A <]

T T T ¥ ¥ i
4 3 2 1 ¢ ppm

o
o
~
@

Fig. 8. 'H-NMR spectrum of salidraside in 300 MHz and CDsOD.
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Fig. 4. ®*C-NMR spectrum of salidroside in 300 MHz and CDsOD.

Table 2. Spectral data of compound salidroside in
300 MHz and CDsOD.

H | Carbon No. "C-NMR  'H-NMR  'H-'H COSY

J L 1 130.91 - -

G 2 13108 708W=87Hp) H-3
| g , 3 11627 608 U=87Hz) H-2
i , ‘ 4 156.97 - -
% 1 St 5 11627 608W=87H) -
3w &
| e 6 131.08 7.08W=87Hz) -
T s i 7 3652 283(W=735Hy) -
] 8 72.24 - -
| o 1’ 10453 429U =75Hz) -
R 2 75.28 - -
3 7812 - -
L 4 71.82 - -
5 7827 - -
Fig. 5. 'H-'H COSY spectrum of salidroside in 300 6 62.97 - -
MHz and CDsOD. -, No response.
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retention time©] ¢F 2%-ol|A] f& peak7} HEH o, A} Al
At &% 05~1.0% (Xu et al, 1999) <} A|Fo]A]
Sk T AR E = E2AL 2lAA Bale] Ao (1729 B o= dho] @ 721 (2003d) 78] Aol o8
(D.W) ol vl mste] AehujebaEr wjopzdo] Auglo]  TIAATUH

=

Hl @ 3lo] ghako] =9k} sucrose FEHFAE 1%
sucrose & o 0.22% (D.W)NMFEE 5% sucroseo]A]
7HE 2§99 041% D.W)7HX 9] S s S Kol
B2 22 0Abe] A9 el Uit By (Ahn et al,
1998; Yang et al.,, 1997) 9} v}/ 2 499 9GS
VERQITE 3 ek [0.286% (D.W)]o] Fujek
[0.123% (DW)]ell wls 28} 0]7+9] & salidroside ]
gFS YERSIT (Table 3). o] Xu et al. (1999)9)
Baox AA g o] 7oA o] A A HEMA E oA ]
gl (0.25~0.8%) Hludte] £2 9= Sa3e
wolx glovt 3 ujA] 2439 B4, 3}

o] 2ot et A9 AL o
o= AtgH

Table 8. Salidroside contents in the normal roots and
suspension cultured cells of Rhodiola sachalinensis

A. Bor.
Conditions Salidroside content (%, D.W.)
Sucrose 1% 0.22%0.06
Sucrose 3% 0.23%£0.04
Sucrose 5% 0.41£0.038
Sucrose 7% 0.3 +0.04
Dark condition 0.29+0.02
Light condition 0.12%0.05
Normal roots 0.17%0.03
¥ e

FEio] AHAE 0.5 mg/ L NAASY 1 mg/ L BAZ %=
& A7k 1/2MS A oA F- 2815 on, Peba) Tk
& 0.5 mg/ ¢ NAA o} 1 mg/ £ BAZF 23 744 2B5 o)
Ao A gt s, FELL Rz RE dEg
silicagel colum chromatography 9} ¥% HPLCE %3}
T8 salidroside 24 & ¥%on, dojz A=
'H-NMR, *C—-NMR ¥ 'H-'H COSY 59| B3&=x 2
Moz F2E FA - AT FE A ZajokA o)A
salidroside &2 A% 0.17%0l B 3o Fujok
(0.12%) FaNeE (0.286%) T sucrose 5%ol|A] 3heko]
0.41% 7} 9] g gE e it
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