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Studies on the Chemical Constituents of Angelica dahurica Related
to Sulfur Fumigated
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[ Abstract | Objective; To find the correlative characteristic components of Angelicae Dahuricae Radix
which is related to sulfur fumigated. Method: Normal or reversed phase partition chromatography, mass spectrum
and nuclear magnetic resonance spectroscopy were used for isolation and identification of compounds. Using high-
performance liquid chromatography ( HPLC ) analysised. Result; Thirteen compounds were obtained and
identified as oxypeucedanin (1), phellopterin (2), xanthotoxin (3), oxypeucedanin hydrate (4), pabulenol
(5), marmesin (6 ), byakangelicin (7 ), bergapten ( 8 ), isopimpinellin (9 ), imperatorin ( 10 ),
isoimperatorin (11) , byakangelicol (12) and neobyakangelicol (13). Oxypeucedanin, oxypeucedanin hydrate,
bergapten and byakangelicol were obviously changed in HPLC fringerprints after fumigated with sulfur.
Conclusion ;: The quality control of Angelicae Dahuricae Radix provide new evidence for the selection of indicators.

[ Key words | Angelicae Dahuricae Radix; oxypeucedanin; fingerprint; quality of medicinal materials
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JE A, BARX A LB AR B R A 7 B 2 A IR
AWFFE B BA 5 Ak 57 1o HH 45 5 1 B A AR
AR SO N B4 5 K 2B B 245 A 8 S0 RT3 i 22
S, M HTIE RO 03 Bl AR, 0B S E
55 SRR TTAH 5 B Ak 55 a3, Dy e 45 1 o 4 1
6 b 173 B AT AR A

1

L1 KEaokIE 258 () 2009 4E 9 H g T
PO 7)1 T GAP JEdh | 28 R v B2 245 K2 1 i
P YA IE € S I B W AT L IE Angelica dahurica
( Fisch. ex Hoffm.) Benth. et Hook. f. var.
formosana (Boiss) Shan et Yuan i AR .

1.2 {Y#% Finnigan mat AS3000 % 5 250 Wk AH (5%
A%, Finnigan LCQEDCA I i 3% /%, Advance Bruker %l
600 MHz # i 2 AR AL (TMS Sy N FR) ,OHAUS GA110
AU or 7 KF- ,BUCHT R-114 BYJiER% 72 AL,

1.3 K25 RRAT S 3 0 B A (b =124 0 2R 9 ) o
oo fir f it , it 5 110826-200511) , HIEE L BE . &
2 £ A YA ST (oA Ak, i ER A e Ak T
B T ), oA vk o, B OBEE (3 4L, Fisher
Scientific) , # {4 i (100 ~ 160,200 ~ 300 H ) fik: )&
(7 By 15 ¢ A 146 MA R & 7)) 5 Sephadex LH-20
(Pharmacia ) ; Jz AH fif i ODS ( Cosmosil75C ,-OPN,
Nacalai Tesque A ) ) ; HZE @K G,GF,,, (H 5
AL TR MR RA ) K R EZEW K,

2 HESER

2.1 RS E B TR A AR
FEf 5.75 kg, UL 70% £ B3R 24 h, L 15 mL-
min "B B, CRE 6 £ B R T, W Mk 4 A R
BH . R MKSEUS, B8 535 203
IR AT T LR CTRAE ) 72. 08 g0 LR LT
A AT REIR (160 ~200 H ) A 3%, HIA [ b 4
A M- AR S A R (2001 ~ 1001 ~7: 1 ~ 501 ~
31 ~2: 1~ 1 D) MR PEME , W I & IR 45 31 12 N3
GFo AU sr ] HPLC 458 2 1% A6 i 5 56 L R 4
FEIEAT A IR, e I H bR A& W0 9 R 0 54T R —
03RS o W UL 4 28 5 s A2 Ak e (200 ~ 300 H)
HE (5 3% 1 Sephadex LH-20 (4 3% 73 B 15 B fb & ¥
1~11,

B WO TR SR AR 1 ke, LA
70% £, B30 24 h, L 3 mL-min '35 P4 HL, W SE 6
GEB R, R4S DR 24 g0 BRB AT
C-18 S AHE 38 , HIAS [\] b 491 ity FY e - 7K 3R - 3 )
(30% ~40% ~50% ~60% ~70% ~80% ~100% )

MU BE L, W I A IR B T AN Ay A& o
HPLC $5 20 EIE R I , 5 BB 6 oK S 1 25 0 35 47
XS BAR LA W AT N — B
oy DO A S A 2 (A mE-P R -5 D
3:1.5:1.5) s s Hinfk 54 12,13,
2.2 HEMYE

a1 TR 45 & o I YR ik %
HMT R & B &k 9 ), ESI-MS m/z: 287 [ M+
H] " ,'H-NMR(CDCL,)6:1.32(3H,s,-CH,) il 1. 40
(3H,s,-CH,),3.22(1H,dd,J =4.2,6.6 Hz,2"),
4.42(1H,dd,J =6.5,10.8 Hz,1"),4.58 (1H, dd,
J=4.3,10.8 Hz,1") ,6.31(1H,d,J=9.8 Hz,H-3),
6.95(1H,s,H-3") ,7.19(1H,s,H-8,),7.61 (1H,d,
J=1.9 Hz,H2"),8.19(1H,d,J=9.8 Hz,H4)."
C-NMR(CDCL,)8:19.0(-CH,,C-5") ,24.5(-CH,,
C-4"),58.3(0-C-(CH,),,C-3"),72.3(C-1"),77.0
(C-2")94.9 (C-8),104.4 (C-3"),107.5 (C-10),
113.2(C-3),114.2(C-6),138.9(C-4),145.3 (C-
2'),148.3(C-5),152.6(C9),158.0(C-7),161.0
(C2), DL E &l 5 SCmk 4l a8 5 fk i i =
(oxypeucedanin, C, H,,0,) "' —3,

a2 WEESS & IR G AT fh, EAMET
TR L ¥ M5, ESI-MS m/z:323[M +Na] " ,'H-
NMR ( 600 MHz, CDCL, ) §:1.70 (3H, s,-CH, ) #iI
1.73(3H,s,-CH,) ,4. 17(3H,s,-OCH,) ,4. 84 (2H,
d,J=7.2 Hz,0-CH,-) ,5.60(1H,t,J =7.2 Hz,-CH
=),6.27(1H,d,J =9.72 Hz,H-3),6.98 (1H,d,
J=2.34 Hz,H-3") ,7.61(1H,d,J =2.34 Hz,H-2"),
8. 11(1H,d,J=9.66 Hz,H-4), D\ %35 kiR
8 B I SE 9 BE (phellopterin , C,H,0,) Qﬁlm o

a3 WEE S & P BARE S, T
TRELHM%EN, ESI-MS m/z:217[M +H] " ,'H-
NMR(CDCL,)6:4.29(3H,s,-OCH,) ) ,6.37(1H,d,
J=9.6 Hz,H-3),6.81 (1H,d,J =9.2 Hz,H3"),
7.34(1H,s,H-5),7.68(1H,d,J =2.1 Hz,H-=2"),
7.75(1H,d,J =9.6 Hz,H-4) .,”C-NMR(CDCL,)§:
61.1(-0OCH,) ,106.7(C-3"),112.8(C-5),114.7(C-
3),116.5(C-10),126.1(C-6),132.8(C-8),143.0
(C-9),144.2 (C-4),146.6 (C-2"),147.7 (C-7),
160.4 (C-2) Db | ¥4l 5 SOk i 18 09 48 3 &R
(xanthotoxin, C ,H,0,) "' —%

a4 HETEERR, £/TFTEEA
%%, ESI-MS m/z:305[ M + H] " ,'"H-NMR ( 600
MHz, Acetone)§:1. 63 (3H,s,-CH,) 1 1. 68 (3H, s, -
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CH,) ,4.10(1H,dd, J =2.16,7.62 Hz,H-2") ,4.51
(1H,dd, J =7.80,9.96 Hz, H-1") ,4.92 (1H, dd,
J=2.34,9.78 Hz,H-1") ,6.25(1H,d,J = 9. 48 Hz,
H-3),7.19 (1H,s, H-8),7.26 (1H, dd, J =0.96,
2.34 Hz,H-3"),7.87 (1H,d, J =2.34 Hz, H-2"),
8.37(1H,d,J=9.78 Hz, H4) ."”C-NMR (600 MHz,
Acetone) :27.3(-CH,) ,27.4(-CH3),71.25(C-1") ,
76.84(C-3"),74.8 (C-2"),93.7(C-8),105.1(C-
3'),107.1(C-10),112.5(C-3),114.0(C-6) ,139.5
(C4),145.6 (C-2"),149.2 (C-5),152.7(C-9),
158.1(C-7),160. 1(C-2), LA %45 SCok R E 1Y
JK &% Ak R 88 N TR (oxypeucedanin hydrate, C,, H
0,) =5,

EWSsS HETLERBR, £ITTREEA
9% ¢, ESI-MS m/z: 287 [ M + H]'.,'H-NMR
(Acetone ) 6:1.80 (3H,s,-CH,),4.48 (1H, m, H-
1) ,4.57 (1H, m, H-1") ,4.95 (1H, s, H4") ,5.15
(1H,s,H4") 6.24(1H,d,J =9.78 Hz,H-3),7. 17
(1H,s,H-8),7.25(1H,d,J =2.16 Hz, H-3')7.85
(1H,d, J=2.34 Hz,H2'),8.34(1H,d,J =9.78
Hz,H-4) ., C-NMR ( Acetone ) 5:17. 8 (-CH, ) ,75. 8
(C-1"),73.4 (C-2"), 93.4(C-8),105.2(C-3"),
107.1(C-10) ,111.8(C-4"),112.3(C-3),113.8(C-
6),139.6(C-4) ,144.8(C-3"),145.6(C-2"),149.3
(C-5),152.7(C-9),158.1(C-7)160.1(C-2), UL I
BHE 5 SCHER B 9 4% 3 7 4% BE (pabulenol, G  H,,
0,)"" —%,

a6 HEITEILKAR, EIMT T 2%
@5 e, ESI-MS m/z:247[M + H] " ,'H-NMR ( 600
MHz,CDCL,)8:1.22 (3H,s,-CH, ) 1 1.35(3H,s,-
CH,),1.82(1H,s,-OH) ,3.19(2H,m,H-3") ,4.72
(1H,t,J=8.88 Hz,H-2") ,6. 18(1H,d,J =9. 48 Hz,
H-3),6.71 (1H,s,H8),7.19 (1H, s, H-5),7.56
(1H,d, J = 9.42 Hz, H-4)."” C-NMR (600 MHz,
CDCL,)8:24.3 (-CH,),26.0(-CH,),29.5(C-3"),
71.6(C-4"),91.1(C-2"),97.9(C-8),112.3(C-3),
112.8(C-10),123.4(C-5),125.0(C-6),143.6 (C-
4),155.7(C-9),161.4(C-2),163.2(C-7), VI I %k
P 5 SCHR AR 38 7Y 5 52 A6 1T 5 N R (marmesin, G, H,,
0,) " —%,

EMT HETLERHR, £IMT TR EA
5, ESI-MS m/z:357[M + Na]*,'H-NMR ( 600
MHz,CDCL,)8:1.28 (3H,s,-CH, ) il 1.31(3H,s,-
CH,),2.62(1H,s,-OH),3.49 (1H,s,-OH) , 3. 84

. 76.

(1H,d,J =7.2 Hz, H2") ,4.18 (3H,s,-OCH, ),
4.26(1H,t,H-1") ,4.60(1H,dd,J =2.16,10.2 Hz,
H-1") ,6.28(1H,d,J =9.78 Hz,H-3),7.01(1H,d,
J=1.98 Hz,H-3"),7.63(1H,d,J=1.98 Hz,H-2"),
8.12(1H,d,J=9.78 Hz,H-4) ,”C-NMR(CDCL,)$5:
25.0(-CH3),26.6(-CH3),60.7(-OCH3) ,71.5(C-
1"),76.0(C-2"),76.1(C-3"),105.3(C-3"),107.5
(C-10),112.8(C-3),114.5(C-6),126.8 (C-8),
139.4(C-4),143.9(C-9),144.8(C-5),145.2 (C-
2'),150.1(C-7),160. 1 (C-2) . DL %45 chk i
iEEI’JE%Uﬂ%(byakangelicin,Cl7H]807)M'“—ﬁo
a8 HETLEEHAR, £IMTFTEEA
% Y. ESI-MS m/z: 217 [ M + H]*.,'H-NMR
(CDCL,) 8:4.26 (3H,s,-OCH,) ,6.27 (1H,d, J =
9.6 Hz,H-3),7.01(1H,d, J=2.16 Hz,H=2"),7.13
(1H,s,H-8),7.59(1H,d, J=2.16Hz,H-3"),8. 15
(1H,d,J=9.66 Hz,H4) ,”C-NMR(CDCL,)$5:60. 1
(-OCH,) ,93.8(C-8),105.0(C-3"),106.4(C-10),
112.6(C-3),112.7(C-6),139.2(C-4) ,144.7 (C-
2'),149.6(C-5),152.7(C9),158.4(C-7),161.2
(C2), DL By SCm i & n9 B F s
(bergapten,CIZH804)wm]#ﬁ[O

EW9 HOTERMAR, EHMT T REA
3% Y&, ESI-MS m/z: 247 [ M + H ]*.'H-NMR
(CDC1,)8:4.16(6H,s,-0CH,) ,6.28(1H,d,J =9.8
Hz,H-3),6.99 (1H,d, J =2.1 Hz, H2'),7.62
(1H,d, J=2.0 Hz,H-3"),8.11(1H,d,J =9.8 Hz,
H-4),"” C-NMR ( CDCL, ) :60.8 (-OCH, ), 61.7 (-
OCH,),105.0(C-3"),107.7(C-10),112.9(C-3),
114.8(C-6),128.3(C-8),139.3(C-4),143.7 (C-
9),144.3(C-5),145.1(C-2"),150.0(C-7),160. 4
(C2) VL E%s 5 Scmk e 18 5 08 H i R
(isopimpinellin,C ,H,,0,) """ —%,

AW 10 s &, ST 2R A0,
ESI-MS,'H-NMR, " C-NMR % #& 5 3¢ ik 2 38 19 B B
B E—3 ", TLC [ RE 5 A 99 2 % 18—
B2 A Y 10 R ERHTHA R (imperatorin, C,
H,,0,)

a1 o P AR &, A &, 5
Y F 2 A5, ESI-MS,'H-NMR,"” C-NMR % #
5 ScmR R B SRR — 3, TLC Y Rf {4
55 5 BRI 20 IR — B, s E G 11 5 BR
B % % (isoimperatorin,C, H,,0,)

EW 12 BEIEEH AR, BT T 2R
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{6 %% ¢, ESI-MS m/z:339 [ M + Na]','H-NMR
(CDCl,)8:1.32,(3H,s,-CH, ) 1. 46, (3H,s,CH,),
3.36 (1H,t, J =5.70,-CH-), 4.50 (2H, d, J =
5.64,-0CH,-) ,6.35(1H,d,J =9.8 Hz, H-3),7.07
(1H,d,J=2.2 Hz, H2'),7.69(1H,d,J =2.2 Hz,
H-3"),8.19 (1H, d, J = 9.8 Hz, H4)."” C-NMR
(CDCL,)8:18.8(C-5"),24.4(C-4"),58.1(C-3"),
60.7(-OCH,),61.4(C-2"),72.7(C-1") 105.2 ( C-
3'),107.5(C-10),112.9(C-3),114.5(C-6) ,126.7
(C-8),139.4(C4),144.2(C9),144.8 (C-5),
145.2(C-2"),150.5(C-7),160.3(C-2) . LI I ¥
530k i 8 19 A 24 5 Bk ( byakangelicol, C,; Hyg
0,) " —5¢,

&3 BEMPRY), SAO0IT T 28| 65
. ESI-MS m/z:339[ M + Na]*,'H-NMR ( CDCI, )
8:1.81 (3H,s,-CH,) ,4.16 (1H,dd, J =2.7,9.96
Hz,H-1') ,4.18 (3H,s,-OCH, ) ,4.47 (1H,dd, J =
2.7,9.96 Hz,H-1") ,4.50 (1H,d,J = 8.46 Hz, H-
3'),4.98 (1H, s, H4") ,5.15 (1H, s, H4"),6.28
(1H,d,J=9.8 Hz,H-3),7.01(1H,d,J =2.2 Hz,H-
2'),7.63(1H,d,J=2.2 Hz,H-3") ,8. 11(1H,d, J =
9.8 Hz, H4),” C-NMR ( CDCL, ) 8:18.9 ( C-5"),
60.7(-OCH,),73.9(C-2"),77.7(C-1"),105.3 ( C-
3'),107.5(C-10),112.7(C-4") ,112.9(C-3) ,114.5
(C-6),126.8 (C-8),139.4 (C4),142.7(C9),
144.1(C-3")144.9(C-5),145.2(C-2"),150.3 ( C-
7),160. 1(C-2) . Lh ¥4 5 SCHR 8 0958 B >4 15
% ( neobyakangelicol , C,, H, 0, ) "' —%,

2.3 fRorEig g AR E Ko Rl e Y
SEG R EG A, #17 HPLC EE XTI
2.3.1 @AM DU\ SR b s A R i O I
Fe R, LAY Sk g - FH - K Ry i S AR T A R
(1), KM P K 320 nm, Hi# 1.0 mLemin ™",
35 C,

*1 mHABEABREF

Yk [E]/ min IK/ % Y] &0 1 i / %6 i/ %
0 60 8 32
5 60 8 32
55 20 16 64
60 20 16 64

2.3.2 ZWBYBERNEH & BB EEmiesy
WG, & 100 mL S i S R L R
7] e I =3

2.3.3 MOla & WA 2R 0.4
g M EARE , B 50 mL HIEHELIHH , InA 45 mL i
P A 75 AL B (3l 2R 250 W, B3 3R 50 kHz) 60 min, 3§
b, i RERR R 2 100 mL s, RS B .
2.3.4 WERE RS EIBCOE AL I O S Y
A 10 wL, AR @A, 125 60 min (A3
2.3.5 LR KoEaRnay, St
SR TR I, B AC AR R B SR S TR A R
o A3 b W] R A UAE S - AT R K A AT
WP B TR . SRR 2, L
£2 UAWXNENREHE

No. [atg?] 14 B4 15 [/ min
1 AT ES 20.8
2 3 3 7 i 31.2
3 MR R 11.27
4 KA AT P9 g 8.75
5 0 21.83
6 ST 5 AL T P9 e 30.9
7 EETEES 8.33
8 b T N i 16. 62
9 FIEFERER 14.12
10 RRH #1 % 28.82
11 ST ] R 36.35
12 SEYEY] 18.83

ﬂhﬂw‘—ﬂ> FERALEDHT

0 5 |10 15 20| 25 30 35 40 45 50 55 60

RESEST

A T O Y I |

0 5 |10 15 20| 25 30 35 40 45 50 55 60

PEBEED

0 5 (10 15/ 20] 25 30 35 40 45 50 55 60
t/min

Bl *ERERALSHELSY NS SRAEESLEE
3 itig
HRE I 1 B A7 A0 e E e A+ S0 EE R
255 a3 o B HOR R OE ROAH g, dE 1T B
RS B AR 13 NMEAEY R E E R
77 -
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Hh s barii R K G AT N EE T N E WEFEL ], w2 54k, 2002,27 (8) :594.

UG 4 4G Yo SRR S AR A A Y
JG o

PRAT AR 24 i) SR B HPLC U 58 BR R ) &

B HLE R TR T 0.080% o {HBFSE K& B OE
Tt H 5 72 A 5 A B 4 1) A 2 i 2 S A BT R
LA 2R 4R A R0 38 O 435 B 4% 11 1 0 /9 A A
[t .
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