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Preparation of the Marker Components of
Gastrodia elata Blume

Yuan-Shiun Chang, Yu-Ling Ho, Kuo-Ching Kao,
Jenn-Yun You, Sun-Chiuh Huang

Institute of Chinese Pharmaceutical Sciences
China Medical College

Abstract

In recent years, the Government of R.O.C. reinforces the GMP
policies for Chinese Crude drugs preparations to elevate the quality level
of these products. However, some of the marker components of the crude
drugs were hard to obtain commercially and therefore unable to do the
quantitative analysis of these preparations.

This project aimed at the priority list of the 1999 budget year of the
Committee for Chinese Medicine and Pharmacy of the Executive Yuan,
R.O.C. Based on our previous experience on the separation and
purification of the chemical components of Gastrodia elata Blume, we
developed a quick and efficient preparation methods for gastrodin and
gastrodigenin. The identity of the two components was elucidated based
on their chemical and physical data including Mass, UV, IR, NMR spectra
and compared with that of the authentic samples.

The HPLC conditions for analyzing the contents of gastrodin and
gastrodigenin were developed which will provide an easy assay method
for our pharmaceutical companies in quantitative analysis of their
products. The marker components gastrodin and gastrodigenin submitted
and the HPLC methods provided will be helpful for quality control of the
products containing Gastrodia elata Blume.

Keywords: Gastrodia elata, gastrodin, gastrodigenin, marker components
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7. LA F AHUD |

R B (Gastrodia) i 2 .9 » RIBL X BB £ BFAH 2 £ &
Narpralet ¥ #+ & & 1998 5 7 A2 5T p7 68 63t » 2 -illde T
1.Benzenoids:
(1) 3,4-dihydroxy benzadehyde® '>19
(2) 4-hydroxy benzaldehyde® 14 19
(3) 4-0-B -D-glucoside benzyl alcohol®
(4) 4-B -D-glucopyranosyloxy benzy! alcohol('?
(5) 4-hydroxy benzyl alcohol® !5 16.18-20)
(6) 4-hydroxy benzyl methyl ether®
(7) bis-(4-hrdroxy benzyl) ether* 14
(8) 4,4’-dihydroxy dibenzy! ether®®
(9) gastrodigenin® ( & fEif )
(10) gastrodin® 42 ( % x4 )
(11) gastrodioside®
(12) 4,4’-dihydroxy diphenyl methane!"
(13) parishin® 1419
(14) 4-ethoxy methyl phenolt? 14
(15) 4-ethoxy methy! phenyl 4>-hydroxy benzyl ether™?

2.Carbohydrates
(1) glucose®?
(2) sucrose® 1519, 20)

3.Steroids
(1) B-sitosterol® 15 19.20)
(2) daucostero]®

4.Miscellaneous
(1) citric acid® %29
(2) succinic acid® %29



(3) palmitic acid® '
(4) armillarine®®

H+ % F % (gastrodin, 4-(B-D-glucopyranosyloxy) benzyl alcohol)
A R M.+ 7 (gastrodigenin, p-hydroxybenzyl alcohol) & X Fi = 43 # &
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o)

$$E%%ﬁﬁiﬂﬁ&%%%ﬁilﬁﬁﬂﬁT:
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—~RFRAHARSE
LE#
(DIETHE~ RFF >~ CBATES S PR X RSB as N
5] o
QETE ~ THEAME, LEALGBENBARAZ 95%BH o
()R %5 HAR(NMR) A 3% A7 B 2 35 4 CDC, (Deuterium chloroform),

MeOD  (Deuterium methol), DMSO-d (Dimethylsulfoxide),
Acetone-dg 34 4 43¢ (WA LBE g Merck) o

DB RAARAT RGP R LB TR T3 kBB A LC 4
BhO BN E) o

2.8 &%)
(D#E/Z8 (1:1) 4 &% (H,S0,/EtOH spray reagent) :

RLmEFZIR nuﬁid“w&u)\%ﬁaaf?%‘l’ »IREH G FHibikE
H o

)& &M &/F B &% (P-Anisaldehyde / H,SO, spray reagent)

B P-Anisaldehyde 0.5mL Ao A kB4 8 0.1mL 2 ¥ 5B 0.5mL 5 fo
L83 9mL » MATEL S

()& & MBt/5 s B & % ( Vanillin/ H,SO, spray reagent) :

B Vanillin 0.5g fe NBELEE R 88K 4 ¢ 1 iRA 2243 100mL
# o

3.4 2 B4 (Thin Layer Chromatography )

TLC plate : Kieselgel 60 F,, silica gel pre-coated aluminium plate » B
A 0.2mm (Merck) o

4. %4 &/ & 41 ( Column Chromatography )
¥A Pyrex %, Merck 238 4 A 2 RE R G5 & 4% o

MAMH  Kieselgel 60 70~230 mesh (Merk), Kieselgel 60 230~400
mesh (Merk)

5.8 8 X R4# | Rotavapor R-114 (Biichi)
6.3 B

Potassium bromide (Merck) MBI - B (BAESKRRA &
) o ,



7.8 44

8.8 T &4

: (Channel Drying oven OV602

! MAMRAE TLC B ~ NMR R4 B 4 448 638 B = KBr

E T XF . Mettler AJ100 & Mettler Toledo PB 602 o

10 #45 : Coroning Model PC-320 o

1148 %

BREHRS .

(1) Bandelin Sonorex Super PK1028BH
(2) AquusonicTM Model 150D

12, op 4
CAMAG Universal UV lamp » ;% & 254nm & 366 nm ©

3R EHEIMES
Electrothermal's Series IA 9100 and IA9200 Digital Melting Point » 3]

i )

144 5hs
# F

£ 50.00-500.0°C=.F » LB k@A E o
R LR
Shimadzu UV-160A UV-visible Recording Spectrophotometer 2]

oM AGBER > RX %k k(A max) B4 nm > fH4 loge &
7 Mplar absorptivity ( P B BB L) o

15. 4z 5}

1% )
KBr #

254 (Infrared Spectrophotometer)
Nicolet Impact 400 FT-IR Spectrophotometer i8] & » & 52 1A %é’)

BMRRBEHY Eﬁ”"Tﬁn/ﬁﬁxﬁﬂﬂéH«F'}&z_ » R FA

A #em) (YEBRLKE) o

16. 5]k (MS)
(1) VG Platform Il Mass Spectrometer » #-F4t'E/& A 70 eV ( ¢ @

q-\

17 Bmb o 0 3 4R

#ig) o
@) ¥ jOEL JMS-SX/SX 102A Tandem Mass Spectrometer ( % £ %

o

(1) Varian VXR-300 FT-NMR ( ¥ Bk %) o
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(3) Bruker AMX-400 FT-NMR ( f&3h & %) o
Internal stardand & Tetramethyl Silane (TMS) > 4k £ 45 #%
(Chemical shift)A8%& % » 4% ppm s A J k784 % #(coupling
R constant) » ¥.43 Hz ; %.ﬁ%ﬁﬁyx"s"ﬁﬁié(singlet) » "d"RTRE
# (doublet) » "t"& 7 = T4 (triplet) » "q" A 7 EH » 'm~ £ 5 &
¥ (multiplet) o

18.7% 2% 48 /& A # (High Performance Liquid Chromato graphy)
(1) HPLC pump: Shimadzu LC-6A Liquid Chromatograph (Two pump)
(2) Degasser: Shimadzu DGU-4A
(3) 1 ®] 2 : Shimadzu SPD-6AV UV-VIS spectrophotometric
Detector
(4)% 4 & : Shimadzu C-R3A chromatopac
(5)% #4:#] % . Shimadzu SCL-6A System Controller
(6)& #7 % #£(column): Waters Nova-Pak C;5 60A 4pm 3.9 150mm
(7) Syringe filter: 25 mm filter unit 0.45um Nylon NON-ST

=~ RmEH

REATEENAE ¥ RIERITIREG ARG B8R
5 WAt R Rk (Gastrodia elata Blume ) $t M EZM N > 0 E =
AR o

Bl— XEBHE
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HMARRRZTDAF > ATEAETRTAEE -8 B E kR

FliA B ZK » ERAREESE » BRSRBBFMERY 3057 g #

10.19% © 4R Z fiA2 o B P 7 o &7 B E4LA5 & 9 3242 7]

124 R R4 7(gastrodigenin) & 16 &4 & F % (gastrodin) o

R Gastrodia Rhizoma (30 4 /)
TEEARR - B

|

BE FERRZ%E
Bl FEEE ¢
BE4% 4 3057¢g

AR

IR R~ $be¢]&&6ﬂ%-3§&$ﬂbb
_l B0 P EE- 88 BS54
|
ﬁ%#ﬁ% 2006 LER T BS- IR Y 1% P E-LBR LB PR
B A A 0 i8R B AR 0 SR
5%% ééu HE ﬁéféﬂaﬂ

BERELER VE-LER BT 4

J&&HTLH;Q&EH ﬂ@a*—iﬂkéoﬁﬂ

R R ¥ 7u(gastrodigenin) X & % (gastrodin)

B = X#(Gastrodia elata Blume)3ig ¥ 2 3432 542 |
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W RRTIHFRRTIEE
LEmBr 2 AR

ARENTEFAAZTAR 2Lk PR +ERR 547 B
BFRHAMRE -2

2 AR
e (T EREHRBTIES)
| &Rz B A ml0g
| e B S0 ml = /5 457 A
| ERBFTRRIBAN REFHR— B
VBRHiZE > EA100-mlx A& A
| ERHBRE0R
| Ao P EEAFAE R A
| Zaniréig
| pR0A5Sumg a8 > Rkt AHPLC iz

SHBARR R Y
(1) X ik % (gastrodin) & X . 3 7u(gastrodigenin) 2 4% 4 75 %
HASMER AR LR IOMER R FZHRRER > B30 10miz 5
FMA ATHLEZEI0MREAER > &R ESmy10ml
10mg/10ml 42 5 3% 3% o

TR YA

|t bR RS T AR A% 2 35 7 Smg/10ml & 10mg/10ml g Sml
VAR EEAAFEE10ml > & & 40.25mg/mlg 0.5mg/ml o

LR B AR 2 AR 5 2.5m] 5 X P LA AEE 10ml s 8 A
0.0625mg/ml % 0.125mg/ ml o

| B LS AR k2. 5ml > A TEAEEI0m] s B A
0.01526mg/ ml % 0.03125mg/ml o

b 5 B PAO.ASpmig pR i % .

| B # & 05mg/ml & 1mg/ml ~ 0.0625mg/ml g 0.125mg/ml
0.01562mg/ml % 0.03125mg & 10pl;z AHPLC 5345 » s g A X
3 ABBF BN LY > RURBREMGH T2 X ZA0H
1R % °

5. & 3 % 488 47 12 (HPLC) 2. 4474 44
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AR RS R RBE
B E Waters Nova-Pak C,,
% 9y 48 CH,CN : 1%CH,COOH
25:975
% B 48 iR 0.8 ml/min
M ok & 270 nm

6@k%£@%m¢%ﬁﬁﬁ%ziﬁ

T 2 Fh] 2 g
REMBIEENSE - BLECEAHEINT I LEREE —

E WHFARRZIGHER  EFB - FEET . (ATAR

FTHEE  BLHANE)

(1) % fnsa ik 4x
ApR10 L10 FX10 410 BH¥I10 £F410 %
LAR10) % 2E4010 4453812 ) A4pR12 5 ikenl8

Q)x 85 é &% mig®
HEFI0 mAgl0 @10 XI5 H£12 @483 4 %3
X 32

r=5

Gy kR Eg —5%

B EI0 X2%75 N AE6 HEE2S5 225 A
L5 #amFl5 ££15 @515 4305 #HAcE05 B4
0.1

OB 8 - 5
L EE80 315 3375 k2(TS WATS ALTS g
RETY RRTS BRES BES BHES

(5):s 5286 A28 % g 55 OO :

RERTS A#TS5 #4475 MarTS sma=15 420
ALS 815 ANF1S HKWELS #HEl k@l xml
%l WLEFl #FD 4405 Fg05

TFRyRME S ERyE D
REPLGIBIF R AR F S F ISR MR % A B E 2
EREZ BYRFH - BB EM A ET TR AR
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E+a8EA Lt BEHERLRmAKRZERERE Y » EBREAH K,
BT 0 BF RSB ERE o

8. B8 5 bl o sk Z B Bl ok

RERRBGBRFEFHZZBERE RBET T ZIEEK
SLEORE > ABHMHBLELTEEAETHEL > R045ump 5 j2 8
B Ay EFH HPLC 2 3p ks o

9. $H B8 B At R BRI R X BB E B ok

| BRI EHM R i lgm

| A%k 100mlpa B B30 9048 > A2 #0388 B 45 £ A25ml
RBEEREK 0

LBERO0NF 8 2 b 20548 » 4B > B £ A25ml,
B ERE KR o

L BRER R R0.45umag g 8% > R I0ulE A8 &

| &R R ERE » £ X 425ml

L BABF A 1mla 50% 7 B2 45 42 10ml 5 0.450um s i 238 35 » B 10pl
ENORBRATRFHAEZIHBERIER > S F £100%

105452 K5 — 84S HBITEREE

RREERFE R EFRE S ERRE OBy E R AR
HEZZRERULH  RE -0 EP 5B PIER>ZL B o0
RARRELEOKYT  EREABAEERSZIRIEEREL F
MAEE FEXERSARHBELLESHILE  Fh—aEHR
BEMZERRIECE 2 EREF TR !

wé—BE (Agm) 22K 54F (mg)
=CsxAw/Asx1/Vu

Cs | #RARE D RA (mg/ml)

A R AR A 0 S

As | HRARE D G RATVER N BH
Vu: R gz a5 (ml)

AT RTRFERA> AL TRHBENTIERAS>— 04

FRLLH > AHBEN PRAFRS — BB EM% 100% > £ 4P
AREARBMEREIFERAINEIE > RFEF R TAKX
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BIrE (%) =FHERAS— O F (mg) /HBEHIIEH D —
A% (mg) X00%

V1.3 3% 48 8 47 i3 (HPLC) 2 -3 14 44
OFI =T RIY

| 5AE A %k 7 ik
B Waters Nova-Pak C,,
%% € 485 CH,CN : 1%CH,COOH
2.5:975
#% $y 48 ih ik 0.8 ml/min
kg E 270 nm
z-i)g%ﬁﬁ-f)’:
B RS AR ARE
| M E Waters Nova-Pak C,,
1 % 3 CH,CN : 1%CH,COOH
0-16 mingy (2.5:97.5) % (20:80)
H oAk 0.8 ml/min
L i R R 270 nm
3mL%ﬂ¥%*ﬁ‘ﬁiﬁ&%Wﬁ
RS & B 7 A&
BB Waters Nova-Pak C,,
1% 848 CH,CN : 1%CH,COOH
0-8ming; (2.5:97.5) 3% (20:80)
‘ #Ein Ak 0.8 ml/min
IEY TS 270 nm
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£ 8BX

B R AT 5B X — 3R R 5 — AR & (gastrodin) & X i T
(gastrodigenin) Z AL R 5L T A BERTH B RBIBZASZ
ERMERPT :

LG R BB ZET
(kg |
2A R i % (gastrodin) & X fif 3 7c(gastrodigenin) 2 #8425 2 » i
R EX BRERBAEY S EE KR TR (wTablel,2) o
guemraARAMEE (r) 558 .

REE  Y=4630.7+1839367.3 X (1=0.9999 )
R Y=-6405.2-47722304.5 X (r=0.9999 )

BTRBRELRAZOI2S mgmlz 1.0 mg/migE » XY AL
RA0.01526 mg/ml £ 0.5 mg/migs B /34 2 RHF 2 LM M4 o

()7 & & RRASAZ RS 2%
BREZXRKFERXTASRBBEAMEZLRRFERXBY T 25

#EX ) RIRFLEH#1.25mg/Gm£7.2 mg/Gm > &y X 3 7048 4

#0.26 mg/Gm £.0.90 mg/Gm (4pTable3,4) » B B4 = o

2R EFRISERRSZE
09775 ¥
ARMERRME LAHBELR » R GHANN » 8D
RELYH s RAFBORERLEG » HRE B4 S4% (4pTable s,
6) osgli@mpiz A RABMAAE (1) 234

X k¥ (2) Y=-4070.2+1835408.2 X (1=0.9999 )
(b) Y=175142311928.4 X (1=0.9999)
(c) Y=3386.3+1760281.9 X (r=0.9999)

MR (@) Y=-405.4+7588076.5 X (1=0.9999)

(b) Y=521.78-+7888877.4 X (=0.9999 )
(c) Y= 6562.7+7133660.4X (1=0.9999 )
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PRRFRRMY LEZASOARRRERT » ARBERE
#0.03125 mg/ml 0.5 mg/mlgs @ &y > R g3t 7238 & 40,0039 mg/ml
200645 mg/mlgs @ » 3 2 RIFZAEMM4A (oTable5) o

DBREZHIERASZ I ASITR

WEMTRABGIRE  FFLAES » RIEIZR M b £
RERRBAAZHA R SPUBERTMEZRE - A0
HALEZEASFRWH > RIEEEELBR T IAEE A 2 A E o
(4oTable 6~9) » B4t 4o B oy~ o

T.410

waraztsy

219
73

12,283
12

o,
4.
ff.
14,

14/03-13

B= xMHPLCE# g

3. 37

1313654}

115

STRKT
$5/08/90 -

bk
H

R R49734HPLCE # &
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( gastrodin; 4-(B-D-glucopyranosyloxy) benzyl alcohol ) (C, 3H,50)

6l
CH,0H

(A) mp 156-157°C» 4 FE-CH LB AL B AG ENK » TATEE

B% o

©

124(100) 123(19.61) 121(2052) 107(21.56)
106(18.52)  95(25.00) 85(14.14) 78(11.88)
77(27.81) 73(24.06) 69(13.98) 65(6.48)
61(15.78) 60(18.67) 57(24.06) 55(10.08)

(E) 'H-NMR (in CD,0D, 600 MHz) ppm : (g )
7,28 (2H, d, J= 8.4 Hz, H-2, H-6)

7.08 (2H, d, J= 8.4 Hz, H-3, H-5)

54 (2H, s, H-7)

3189 (1H, dd, J=12.6, 1.8 Hz, H-6")

70 . (1H,dd, J=12.6, 5.4 Hz, H-6')
20-3.60 (4H,m, H-2', H-3', H-4', H-5')

-NMR (in CD,0D, 150 MHz) ppm : (g + ) :
38.47 (C-4) 136.57 (C-1) 129.42 (C-2, C-6)
17.60 (C-3, C-5) 102.36 (C-1") 78.09 (C-3")

(F) 13

28




77.93 (C-5) 64.80 (C-7)

(G) DEPT (n/4, 2n/4, 3n/4, in CDCl,, 150 MHz) ppm : (B +— )
CH, : 64.80, 62.46

CH : 129.42, 117.60, 120.36, 78.09, 77.93, 74.89, 71.33

(H) 2D 'H-'H (in CD,0D, 150 MHz) COSY ppm : (B + =)
WT A48 1846 1%
7.28 (H-2) ......... 7.08 (H-3)
7.08 (H-5) ........ 7.28 (H-6)
3.89 (H-6) ........ 3.70 (H-6')
4.54 (H-T) ......... 4.54 (H-7)

(I) 2D HMQC (in CD,0D, 150 MHz) ppm ppm : ( B+ =)
% 8,2 M A EAZIB A W15
7.28 (H-2) ... 129.46 (C-2)
7.08 (H-3) oo 117.60 (C-3)
7.08 (H-5) ....... 117.60 (C-5)
7.28 (H-6) ......... 129.46 (C-6)

(J) 2D HMBC (in CD;0D, 50 MHz) ppm : (B9 )

7.28 (H-2) ......... 129.46 (C-6)
728 (H-2) ......... 64.80 (C-7)

7.08 (H-3) ......... 136.57 (C-1)
7.08 (H-3)......... 117.60 (C-5)
7.08(H-5) .......... 136.57 (C-1)
7.08 (H-5) ......... 117.60 (C-3)
7.28 (H-6) ......... 158.47 (C-4)
7.28 (H-6) ......... 64.80 (C-7)

(I) 2D NOSY (in CD,0OD, 150 MHz) ppm : ( B+ &)
4.54(H-7) .......... 7.28 (H-2)
4.54 (H-7) ......... 7.28 (H-6) %
7.08 (H-2) ......... 7.28 (H-6) ‘
He6 oo, H-3 .
H6 oo, H-2', H-4', H-5' \
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(A)mp 116-117°C > h EH-FHELR » AR ESH > BHEH T

(B)TLC wmxgfy . V8 =9 L Am » REE A0S, susime s a2
s W05CTF 2R o

(C) IR (cm-1,v max,KBr) ( g+ %)
3388.0,3117.9, 1605.3, 1512.7, 1458.6, 833.5

. |
(D) MS (m/z %; EI 70eV) ( @ + 4 ) -
124(M"* 100), 123(65), 122(2), 121(8), 107(80), 106(24), 95(81), 93(7), |
78(36), 77(79), 65(26) 1

(E) '"H-NMR (in CD,0D, 300 MHz) ppm ( &+ A.)
17 (2H, d, J= 8.4 Hz, H-2, H-6)
75 (2H,d, I= 8.4 Hz, H-3, H-5)
48 (2H,s, H-7)

(F) HC-NMR (in CD,0OD, 75 MHz) ppm ( [ + 4, )
157.89 (C-4) 133.47 (C-1) 129.82 (C-2, C-6)
116.06 (C-3,C-5)  65.09 (C-7)

(G) DEPT (n/4, 2n/4, 3n/4, in CDCl,, 75 MHz) ppm ( B =+ )
CH, : 65.09
CH : 116.06, 129.82
(H) 2D 'H-'H (in CD,0D, 75 MHz) COSY ppm : ( =+ ~)
TR A48 254 M7
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B~ R

177 35 5% R A AE 2%, 20~ b8

A f Ak MeOH EM#R % > pH 14 5.8 85 » AR Mk B A 270
nm > MeOH 2 peak T4 K » HERFSHMERZ » pHIEE A 2.86 >
FRT FHRAS} i S8R R P4 o EABHENEEF TG 2 1%
CH,COOH|: CH,CN=97.5 : 2.5 8% » €L 1 /o CH,COOH #8245 o

MATZRXARTARE - ABYALBUL S4B ERES
F4# 1.25-72mg (& Table 3) » & R AR AR 0.26-0.90 mg ( B, Table
4) »RERETRAGAEN  BRHEFZ LA » BB IRE
FREFAND, BENRARRARED ) BBRWH -~ FH - TdHEw
el LB REREHEEMTE  HERARE - AR YAZL5EH

AW EAREXRS R > RBIRARE S AR NS L AR
ZR LR ETFEREM I ABIE - TEV - PRIAREARE -
R RS EM A VBT~ B0~ YBRZAME > Hib— s 4%k
HEAER REAHEE-SHRET - ARBRTRAREE S ABAHL
ETH BRABRBEAERAHRATBZIAAT » BRAE L Th
RagEAD  RAMENEE W > AR TESRBY AR ELBKE >
TRERMERBBARRK LA L THERMAELRBREY » 50
FERRREAGRICE —ETEGBL » ERRABABERY > ABAL
BRfEfelg G MARMRWIER > MR BH B ELRE > Rizouse R 248
RF RV > 3 I A o

SRR S R R 1R
PRFRGAEARNBS  RABFRAI L ENEA F
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C9s 3 HPLC 48R » #3545 % 2~ F B 100% o StH B F Q) A AR
W pH 2 BEF G BFRAMMBESE S MABARE -~ = -5 2R
REHHpHAA#ES5.64-6.04 2> HFFT ARRXR G pHMARIKE 376
& $5 €48 1% CH,COOH : CH,CN=97.5 : 2.5 5 # 0§ » L H G LR K5
yHEFRTF (RBLR) oL FHARBERERERE T ARAEK
MEZ—F¥r > pHEA 374 Thet L i RMG PHAIR AR &E
BB mRAZ K PHA TR MY BE b S i a8 RmEbo

AN RGBS~ PAEREE -~ Z - w5 ZIBRGHN - #F
BB R X IRE R % 0 BIEF 8 B AR A T IR (gradient elution)i
1TER BRERAERBAES B EHM 1% CH,COOH : CH,CN=97.5 :
2.550-8 2483 F 1% CH,COOH : CH,CN=80 : 20 8% » H# R &% (A
Bw) » G LERES —~ =~ w7 a4 %3 1% CH,COOH :
CH,CN=97.5 : 2.5 > 0-16 443§ £ 1% CH,COOH : CH,CN=80 : 20 #¥ » 7T
TR (REX) ©

HMAHBEMBITEL LR (A Table8,9) » AARERIARE &
BABELES  FHELRATRHRIARBRERRABE AL EARZ B RE
BAPHMABRZHE  UTHHTRB{SREASRBRIEBETAFER
FE T RBAHEZAE ) AEB R EHEKR o
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3. R W # (gastrodin) & X fik.3f 7t.(gastrodigenin) % 4
(1) Rm#| ( gastrodin; 4-(B-D-glucopyranosyloxy) benzy! alcohol ) (CisH,;50;)

6!
CH,OH 32
1 7
s—o 0 CH,OH
4' OH 1' 5 6
HO 73 2'
OH

AL aaéa“f’ﬁ% Cﬁxaﬁaﬁ-iana’éé @%’ﬁh%‘a%’mp.é 156-157

IRE# (B-) : B853500-3200cm™ | 4 -OH 2 43 4 o3 4ic » 2886.4cm”

Mass@ 3% ( B\ ) . fMolecularion peak 5286 (M*) s 7 jtm/z 124 ~

PCINMRE# (8 +) : 15847« 136.57 ppm 1,C-4, C-184 v 43 52 & 7

_—g]ucopyranomde_]—_Cl 2’ 3’ 4’ 5’ 6’(%}"-,5%,}1,5)% ;a‘_ b'ﬂ,ﬁ;
D2 A dng s 4o Table 10 o

DEPTR 3 (B +—) : &763.80, 62.46 4 CH,442n.35 ; 129.42, 117.60,

102.36, 78.09, 77.93, 74.89, 71.33 4 CHay s 38 o
2D'H-'H COSY@ 3 (B+=) : #i7H-2:H-3 » H-5H-64 % 3948
S M1E
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67.28 (H-2)35 4. 8129.46 (C-2)  ; 57.08 (H-3)32 £8117.60 (C-3) I -
67.08 (H-5)4% #.6117.60 (C-5) | ; §7.28 (H-6)3% #.8129.46 (C-6) L o
63.20-3.60 (H-2',H-3', H-4', H-5") 45|32 £ 574 .89 (C-2'), 78.09
(C-37),71.32 (C-4'), 77.93 (C-5") b » sb.3p 5> A 46 £ 2R 2E o

2DHMQCE# (B +w) : 5k Fa fi542480 Bis

7.28 (H-2) ......... 129.46 (C-6)
7.28 (H-2) ......... 64.80 (C-7)

7.08 (H-3) ......... 136.57 (C-1)
7.08 (H-3) ......... 117.60 (C-5)
7.08(H-5) .......... 136.57 (C-1)
7.08 (H-5) ......... 117.60 (C-3)
7.28 (H-6) ......... 158.47 (C-4)
7.28 (H-6) ......... 64.80 (C-7)

2D NOSY (in CD,0D, 50 MHz) ppm : ( g+ % ) (H-7)527.28 (H-2) »
(H-T)$1(H-6) » (H-2)g2(H-6) » H-63¢H-3 » H-6H-2", H-4", H-5'% = p 1 ¢4
A8 #45 B 4%

oAb AR e m s 4-BD-
glucopyranosyloxy) benzyl alcoholgp % j} #(gastrodin) o
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+OH H H
olz 107 miz 124 m/z 286(H%)

H miz 123
niz 122
-H m/z 106 1 €0
=0t 1—C0 ﬂ
C&H gt
miz 78 OH
mlez 95
OH l—HzO
miz 121
Cell s
l—CO niz 77
;H
.mfz 93
-CO
mf/z 65

miz 109

Scheme 1. The mass spectral fragmentation patterns of gastrodin
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Table 10 *C NMR Spectra Data for
4-(B-D-glucopyranosyloxy) benzyl alcohol & gastrodin

Solvent CD30D CD30D
Catbon  4-(B-D-glucopyranosyloxy) gastrodin
benzyl alcohol
I 136.7 136.6
2,6 129.4 129.5
3,5 117.7 117.7
4 158.4 158.5
7 64.8 64.8
sugar
moiety
C-r 102.4 102.3
C-2 74.9 74.9
C-3 78.0 78.0
C-4' 71.3 71.3
C-5' 77.9 77.9
C-6 62.5 62.4
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(@)X Kt (gastrodigenin; p-hydroxybenzyl alcohol ) (C,H,0)

32
7
HO@CHQOH
5 6

# (B ) o 88 4 3388.00m (br) 2 -OH 2 4 4 98 ik »
"l g s %38 } C-Hstrech » 1613.0, 1512.7, 1458.6, 833.5cm™ 1, 4
5% 1 C=C stretch®? o

Mass g i ( § —{--{; ) . 8-~ jtmolecular ion peak 2124 (M+) i 3123,

MRE '%% (B+A) 1 7.17(d) ppm#e6.75(d) ppm A 1, 4 — B 4% K%
2,6-HR3, 5-Het | T3k »4.48(s) ppmal B ¥ B A TR EH T2

BC-NMREg 3 (B +A) : 157.89, 133.47 ppm 5 C-4, C-1¢4vg s5 2 &

Fin5%-129.82,116.06 ppm B8] &1, 4 — B4k, K38 #x45.C-2, 650 C-3, Sega2 &
Fi5E 1 65.08ppm B C-72 8 B Fisk » LT AEHE Bz oM

DEPTE 3 (8 =+ ) : B§-+765.095CH,e5 4% ; 116.06, 129.82 4 CH

2D'H-'HCOSY®# (B —+—) : 87H-24mH-6 » H-3mH-54 % 33
Rl REAR

Table 11' *C NMR Spectra Data for p-hydroxybenzyl alcohol & ¢ gastrodigenin
Solvfnt- CD3CHDMSO CD30D
Carbon p-hydroxybenzyl alcohol gastrodigenin
1 132.49 133.52
2,6 128.02 129.87
3,5 ' 114.80 116.11
: 156.16 157.93

63.26 ' 65.08
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H2 Ht H 20H
+0H H OH

m/z 107 miz 124

=0t 7 L A

H 20 "&HO
CHO* e OH

H @ m/z 123
m/z 122
lﬁH' m/z 106 l ¢
C=0* 1-(:0 @ﬁ
C6H 6™
m/z 78 OH
m/z 95
j l—H2O
miz 121 CeH s
-0 m/iz 77
H
miz 93
l~co
m/z 65

Scheme 2. The mass spectral fragmentation patterns of gastrodigenin

BT A kSR A Rk R OPY s dr 3 ot 58 A p-hydroxybenzyl
alcoholpp & % 5% it 5t.(gastrodigenin) o
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BARA KRR EETRAFHZE  BEAI S B UL TR OFEMH
BTN LM HEBRAD GRS ETRAFT SR T2 BT &
RLBERREFTRABSHEH » (T HRBZBS - TRAXZEF £

B AYTRAE R EHREZ RBHBIZLES » AT EH 58k
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