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Wi e P 20 0 P DK A B AL v 5 o
5 5L

xg, FLEE, g, 2357, K2R
(FMAEHRKRF BHFR o EAT, T B FKE 050017)

K E3

BE L RN IE LS AN E IR R AU R S AR BT R AR R A R S Bl LR Y

A B B AN LIk . 773 SR AR IR 2 Al A BT HE (50. 2 em x 75 um x40 em) ,20 mmol + L™ fiiiS¥%#-16 mmol -
L™ e SRR 4N (SDS) -15% 2 (pH 9. 6) s AT2% shiflg, 43 B HLUFE 22 KV, S8 /MG I K 214 nm X8 nfr i Fh 28 R JE
pH.SDS  ZNEHREE (i R B S R X A B il T R0 48, SR AMIIEE AEMFEE  FEHUT N ER B N ER A
RETFZNEETE 7 min A4S, MG 49 9. 91 ~82.6,37.2 ~162,2.23 ~18.6,2.73 ~22.3,2.89 ~20. 1 mg - L™' ¢
BIIRR A 51K 98. 9% ,98. 4% ,101. 3% ,99. 1% ,98. 0% , 4518 1% I ik NALY> S 2504 1 I B VPR SR 45 T 8 13 72, fi i L bl

R ER

[X$IA] BORBIIBHE RIS DS HFER

Jbvb 2 N ATE B Y B 2% Glehnia littoralis
Fr. Schmidt ex Miq. B4R, HA FRPIFHIN, 15
B A EER AL, v T AR N, 5 ORI, B
15 B AR, I R T2 o B2 B S E
BIAL YD 2 FAT A R VRELZ AR RO R ZE
PR RS S L P25 BRI o Skt
FEEAH AV H G R (psoralen, 1) (AEHIEE R (xantho-
toxin, 2) . 516 S N (isoimpinellin, 3) (35 T4 A
fig (bergapten, 4) 1% B %5 PN TG (scopoletin, 5) 2575
SEREMSY . BATE I S iz s Iy
A E RO (HPCE) |2 €58k (TLC) ™ 2, {1
K WA S AN AE HL Yk 2 HPCE 20 Hr I 9 AH S 4t
16, ASBIFFE B UCR H SR 3l 6 4 487 H ko =X ] 1
WsE 7ArbZ b S 7l TR MY, 7 B RCRE R
B RAME, AL SR B A TR
1 A8 i 512y

Beckman P/ACETMMDQ Y 2045 FL YK A ; pHS-
25 RURRFETH( B TR REAXART ) 5 B AR IS (
TR A B A ) 5 Heidolph2 Jighe 2 K A5 1711

[fBHHS] 20090914019

(EE£WE]  WHeaRHE IR0 H (0927642313)

[BIEEE]  * 15,11, Tel: (0311)86265625 , E-mail ; qiaowang88
@ hotmail. com

[MEEREN] X2, B0, FRN 2 BR i o0 T4
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Yk dr gl Kk R B 4l /K (Heal Force-PWVF, |-V
TR A BR AT o

X HE AN IR 2% (1, L5 110739-200512) , 4E
WEEE (2, #5 071228), i fE N BiE (3, #t5
07120422) Fifdhs FAH TR (4, 4L 07111221) g T I
MR A ARABR AR (L0 >95% ) , RE N
fig (5, 4k 110768-200504 ) g [ H [ 24 5 A= Py il i
K BT (2l >98% ) o dbvbS 25 Al T A [F]
X, ST b BB K 2% 24 2 e X 91 3 e 5 U 5 0
DICBHEYI ISR G. littoralis BT HEAR .

2 JrikH%

2.1 WK &AM KRB )ZE A EE AR R E
(50.2 em x75 pm x40 cm) ;i1 72% % A 20 mmol
- LU RD & vh % W (pH 9.6, % 16 mmol - L7
SDS,15% i) ; IR BE 22 °C; JE Sy e kE 5 (0.5
Psi) ;73 B L s 22 KV Kl < 214 nm,

SCUGHET, 0.1 mol - L™ B S AL AR W bk
10 min, ZK ¥ S min, 387728 W W 5 min, BK
PERETT S g vk 4 min,

BTG R R A R BRI A SDS &
KA, 43 IR 100 mmol - L™ U BINRD % 45
AN 200 mmol - L") SDS fif 5 ¥, SLHRRT, A
[F] b 5145 BURS DAl 75 A [R) ¥ B2 RS [R] pHL (74 | 3k
BT M, HRTLL 0. 45 pum BFLUEREUE S .

2.2 XFHRSAAEA AR R BRI R RN R
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JEER 4.59 mg ST NHER 155 mg. 6 T4 P9 i
5.58 mg FIA A A 2. 01 mg, 705 # 10 mL fff
H AEAREE R 5.05 mg B 5 mL s, 430 R R
TR R ZI R 45T, RIS

2.3 @l bl g ALY S 2R kR
(i 3 50 ) 29 2.0 g, K& AR E , BHEIZ I, B
WA EE 25 mL, FRE Ui, 1596 30 min, PRI
P AL HE 40 min, FEFRE B, T B AN AL DSk
(i, B8 50, 0k, P Bt e Ak, A R VR

50 mL, BCE G R, il U, BR 2 D0BE, 08 e 4 =

10 mL, 4351 H 10,5,5 mL (580520 3 &k, &3

ST, R ZE T, B it 8. 00 mL 2% wigs MR
f#,0. 45 wm WAL UE R E T, BPAE .

2.4 brRAfEMZ LR e R SRR BGE
AR X BT AE AR, 3 0l I 2 v s R R B
19.91,19.8,39.6,66.1,82.6 mg - L', & 237.2,
62.0,77.5,129,162 mg - L™', & 3 2.23,4.46,
5.58,9.30,18.6 mg - L™" & 4 2.73,5.47,10.9,
15.6,22.3 mg - L', % 5 2.89,5.79,9.65,16. 1,
20. 1 mg - L™ Z2 9 % B A0 VR, MG IR 2.1 0 F 4%
e, WK1,

F 15 PPN IRNEASE R

wEY 2 TR R LEPEJEFE/mg - L' KM fR/mg - L R /mg - L
1 A =2.64x10° € -6.15x10° 0.998 4 9.91 ~82.6 0.7 1.7
2 A =2.40x10° C -1.71 x10* 0.999 1 37.2 ~162 0.9 3.0
3 A =1.83x10° C -98.1 0.999 6 2.23~18.6 0.8 2.0
4 A =2.26x10* C +5.06 x 10? 0.999 5 2.73 ~22.3 0.6 1.5
5 A =4.88 x10% C +1.48 x 102 0.998 5 2.89 ~20.1 0.3 0.7

2.5 UEREEMIRE W1 ~5 BN
39.6,77.5,5.35,10.9,9.65 mg - L' {5t 18 5 7%
W SRR 5 W, T A5 X IR e TR B RSD 43
WA 1.1% ,1.3% ,0.8% ,0. 7% , 1. 2% , 3 WL 38
HEERL.

2.6 Ki%mEIRAE WA SAM 4% 2.3 TN Ik
SEATH A 6 A i SV, AR R 2.1 IR e, fk
W1 ~5 W gs R RSD 435 2.0% ,2. 4%,
2.8% ,2.0% ,2.9% , BT NG % 4 AT

2.7 JAERICRIRE  BE A& RIS 2
Z51.0 g, KiB MR E G IMA 1 ~5 X B Al 45 TR
0.30,0.25,0. 10,0. 08,0. 15 mL, $% 2. 3 T F £/ i
R R, AT 6 Oy MR 201 TRy vA I A,
THEA A 53 34 i3 K RSD H, L3 2,

2.8 FoEtEils AR T EEKE 0,2,
4,6,8,10,12 h B4R BIHEREAMBT, T4 1 ~5 S0 i
FUf RSD 4» %K 1.1%, 0.9% , 1.2%, 1.2% ,
1. 6% , WA 32X 5t 5 W = IR B 12 h N AR e 1
S5/

2.9 FEAME SIS % 2.3 TR
D7 1l A A S VA TR, AR 20 1 TR A, 1 %
T A AR ABRUERR £, TH AR 1 ~5 BT
OYER BRI 3o Sk B VA VORI (L S VS VR A

BHIKE LA 1,
3 itie
3.1 ZEeAR HKBEA pH IERE PR R HiE
SN B BRI 1, G AR %) e JBE 5 M U 2 1)
JELEE VTN R P R B T A AT (ELEE AR B [ A
FEHAMBEZ G, Segh B 4¢ T Tris-WR , Tris-fl]
MR IR PN A A 45 22 AR &R (VR BE 342k 20 mmol -
L™",SDS 16 mmol - L' 15% Z i ,pH 9.6) , 45 .3k
B, Tris 2%t 8 AL S D8 sl e, L o 7 (AR KK 5 17 8
W AR R oy BERSCR BT . i — 55 T b 2% o
TRAE 5 ~40 mmol + L™ XF /3B AYFE A, 4 b v B N
20 mmol - L™"Af3ELRAa 5, T AR, RABUE R 7, ik
PR HAE B TS A

ZEopIR R pH 2 B B SN R L
PRI 2 W) pH, ORI 5T i R AT, 3k B e AR
PR, BT e 28 35 I3 1) 3 R 47 20 s e
szEgd ) L 20 mmol - L7 B 22 o W, 20 mmol -
L7'SDS,15% Z. %, /v B HL 15 KV, IR 22 °C
K&, %482 7 AW pH(7.5,8.5,9.0,9.6,10.0) X
SYERSL . KWL, 7E pH 7.5,8.5,9.0 I, L5 W)
3,4 F15 kAR 0B ;78 pH 9. 6,10. 0 I}, 7 B9 1%
s B G 3 4 R E GR a5 I B
T FEIN ], A2 4% pH 9. 6,
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F2 LW SLHINEEREICR (n =6)
EY Pkt g FEf iR g AR/ g FF 5/ g alfi e/ % SFIE/ % RSD/%
e 1. 004 136.6 137.7 270. 4 97.1 98.9 2.4
0.99%4 135.2 137.7 272.8 99.9
1.007 137.0 137.7 269. 6 96.3
0. 995 135. 4 137.7 276. 4 102. 4
1. 008 137.1 137.7 269. 4 96. 1
1. 006 136.9 137.7 276. 8 101. 6
TR 1. 004 279.3 252.5 519.9 95.3 98.4 2.5
0. 994 276. 4 252.5 519.8 96. 4
1. 007 280.2 252.5 525.4 97.1
0. 995 276.9 252.5 533.4 101. 6
1.008 280. 5 252.5 526.9 97.6
1. 006 279.9 252.5 538.7 102.5
S E RN R 1. 004 15.9 15.5 31.9 103. 4 101. 3 2.7
0.994 1 15.7 15.5 30.9 98.0
1.007 3 16.0 15.5 31.0 96.5
0.995 6 15.8 15.5 31.8 103.1
1.008 1 16.0 15.5 31.9 102. 8
1. 006 6 16.0 15.5 32.1 104.0
15F-AH Py g 1.004 4 46.4 44.6 89.3 96.3 99.1 3.0
0.994 1 45.9 44.6 91.0 101. 1
1.007 3 46.6 44.6 92.7 103.3
0.995 6 46.0 44.6 91.5 102.0
1.008 1 46.6 44.6 89.8 96. 8
1.006 6 46.5 44.6 89.0 95.3
REZENER 1.004 4 30. 1 30.2 60. 7 101.3 98.0 2.5
0.994 1 29.8 30.2 60. 6 102. 1
1.007 3 30.2 30.2 59.3 96.3
0.995 6 29.9 30.2 58.9 96.2
1.008 1 30.2 30.2 59.2 96.0
1.006 6 30.2 30.2 59.3 96.3
#3 A BLAIIILS Fh TR FIA R (5 £5,n=3) pe g
No. 7 CRAE H ) ENER TEMBER ST PR At P e REE M
1 11 %:-1(2008-10) 7.4+0.2 23.8£0.5 - 18.6 0.2 21.6 £0.2
2 11452 (2008-10) 6.1+0.1 21.2£0.5 - 16.7 £0.2 24.5 £0.4
3 M 5%-1(2008-10) 5.9+0.1 8.1+0.1 - 12.3£0. 1 20.7 £0.2
4 P 5%-2(2008-10) 4.2+0.1 4.7 0.1 - 11.1£0.2 18.9 £0.2
5 N 5-3(2008-10) 3.9+0.1 10.1£0.2 - 12.0 +0. 1 22.7+0.2
6 N 524 (2008-10) 1.2+0.0 34.6 £0.8 - 7.51 0.1 27.4 £0.4
7 M 52-5(2008-09) 68.0+1.2 168.3 £2.0 58.6+1.2 87.6£1.0 28.9 £0.4
8 ydk-1(2008-10) 12.5+£0.2 15.4 +£0.2 13.8 0.2 23.8£0.3 17.5 0.3
9 [ 4k-2(2007-10) 135.6 1.4 277.3 £3.7 15.9 0.3 46.1 0.8 29.9 0.2
10 y46-3(2007-10) 85.4+0.9 134.3 1.6 14.5+0.1 45.3+0.6 45.6 0.7
11 4t-4(2007-10) 69.7+£0.7 144.0 £2.7 26.9 £0.3 53.9+0.8 36.8 £0.5
12 d6-5(2007-10) 145.2 1.6 268.2£3.0 54.3=x1.1 66.4 0.8 28.7 0.5
13 W t-6(2007-10) 66.1+1.3 127.5 1.2 14.0 £0.2 47.9£0.9 31.6 £0.6
14 4k-7(2007-10) 87.6+2.0 165.4 £1.7 18.5+0.3 45.2+0.9 55.2+£0.7
15 4L-8(2007-10) 82.9+1.8 174.3 £2.2 25.2+0.3 48.0+0.6 57.3 0.7
16 49 (2007-10) 75.8 £1.1 179.2 £1.6 48.0+1.0 57.1£1.0 51.1x1.0
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1 A
34 5
0 2 4 6 8 10
4
. B ZIi18%
4 s 0 2 4 6 8 10
3 1/ min
0 2 4 é 8 10

1/ min

LAMEIEER 2. AEHRE 3R 53, S H T N 5
4. BTN 5. AR K NER.
FIT XS BRI (A) AL SR TR (B )
BN ALk

3.2 SDS My EEFAA HLECHERI e E  SDS 7EK
TR R G 7 G R IS TR i R R
BT A TR L R /N A B e o P B 58 1) 2 S Al
R, LI B 15 kV IR 22 °C,15% &,
Ji% , ARk BE SDS, pH 9. 6 (%) 20 mmol - L~ §j b 22
PRRR 0 B 8 vh, 5 8% SDS Wk BE AR AL X 43 B ) 5
Wi, &PAE SDS 16 mmol - L7'AF, (k&4 3 B s
ok, HAk5 W 4 M5 4B A 4.2, 1 SDS 18
mmol « L™ B}, L&) 4 A1 5 ALK 0.9, 1
SDS 20,22 mmol - L™"AffbA4) 3 KB, B 586
PPt SDS ¥R 16 mmol « L'

A HLEACPE ) A8 8 0 5 K Pk 0 S5 e K R i A
JE,IF Hls Bk R . b B8 T G H R
SRBES SRR R, LI 5 B RO B, W Xt
B, HLIERS B fa) J, PR =2 TR AR 0, 700 18
ML 15 kV, R 22 °C,16 mmol - L™'SDS,20 mmol
« LT'BRADZE i, pH 9. 6 S5 F R, #5582 e 1 it
SYES BRI o CE R BE A RO X A B A T R R
LM 15% i, 45 Lok 203 4 v 8, W 2,
3.3 WESEEMERE 405 R R TS R A
YR —E MR, YA T R 10 ~
30 kV PIXF4> B RE I, 45 5 A B0, AR R ) B
FE RIS K AR o3 BT s TR i K, 7 5 2R 4 5%
PRI T —F 2, ik, AR B8 A
MIRT A T, b T 45 JE 4 BT I R, ok R 4 B LR
422 kV,

K2 ZREMREEX SR RS R I

LT IRBETE 15 ~25 CX B R, 45 51 b5
TR TH i, A KR 2 AT B B (R AR LU /) | 3
D] Ay I 5 103 58 %) T v Y VL P 280 8 AR AT, DT 4 e 5
RO ], 2435 B g 22 C i, i RS I I3, 0 5 i e
L, o7 R, UL 3

t/ min

B3R A E R R R

3.4 RERRBOCRMRILE BE T 50% BB,
75% 1l R A D S O, 2R WD, R4 F i
FEWCICR YL WA w5 o I B 5T B IR AT 0 kB2
FIFH R, SR 28 5E 9 4% BIRERR T 50 mL,
3.5 ittt AR LAl R IE D 22y
FAHp S Bh e SR B 5 25 AR K, e T e ™
2 5 R RO I S U T b
LRI PR R RE ARSI 21, DA i A o 258 7 ML Y
AR R AN AGI RS

AW R A B B AR R Dk TR 2 B I 1L
B HAMEIRER AEHEE R S0 B 6 A
R FI AR R R S Tl SR 28 808 o8, % 22
BORNIE A HE L pH E\ SDS| L5 e JEE | Fia s iR JEE 45
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Determination of five coumarins in Radix Glehniae by micellar
electrokinetic capillary chromatography

LIU Man, KONG Dezhi, YANG Wei, WANG Qiao" , ZHANG Lantong
( Development of Pharmaceutical Analysis, School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China)

[ Abstract] A micellar electrokinetic capillary chromatography method with ultraviolet detection was developed for the simulta-
neous determination of psoralen, xanthotoxin, isoimpinellin, bergapten and scopoletin in Radix Glehniae. The separation was per-
formed on an uncoated fused silica capillary column (50.2 cm x 75 wm x40 cm) with 20 mmol - L ™" borax solution (pH 9. 6) contai-
ning 16 mmol + L' sodium dodecylsulfate (SDS) and 15% acetonitrile as running buffer at applied voltage of 22 kV. The detection
wavelength was 214 nm. The effects of concentrations of borax solution, sodium dodecylsulfate (SDS) , and organic modifier, voltage,
temperature on the separation and sensitivity were investigated. The five active constituents were completely separated within 7 min.
The linear ranges of psoralen, xanthotoxin, isoimpinellin, bergapten and scopoletin were 9.91-82.6, 37.2-162, 2.23-18.6, 2.73-
22.3 and 2.89-20. 1 mg + L.™", respectively. And the average recoveries were 98. 9% ,98. 4% ,101.3% ,99. 1% and 98. 0% , respec-
tively . This simple and rapid method provided a new basis for assessment on quality of Radix Glehniae.

[ Key words] micellar electrokinetic capillary chromatography (MECC) ; Radix Glehniae; coumarin
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