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eMAHEEERNNEESTADS MRS ESE
SRUCHE, 55 BL,5%¢ KR
(ZHAFAET &G HRE PO, 24 Ak 244000)
BE.Br AR EEY b SHRs4 N HRMEE R K G Agilent Eclipse XDB - €, #(250 mm X 4. 6 mm,
5 wm), RE A A THF - 0. 05% FRk R (B EZBL) , ik 4 1.0 mL/ min, &0 9% K 23 4 210 nm (P4 &3 ) (230 nm (3 25 3% ) |
280 nm(ZE¥ % L& A PARTE) 203 nm( AR ZF Rb,), A 20 C,#HEH 10 WL R 2EF HHHF WL TE AOCEF A
B Rb, RERES AN 0.34~3.77 pg/ mL(r=0.999 4) 41. 32~454. 54 wg/ mL(r=1.0000) . 1. 41 ~15. 52 pg/ mL(r =0.999 8) .
2.02~22.24 pg/ mL(r=0.999 7).72.19~794. 13 pg/ mL(r = 0. 999 9) & B A 5 @M & £ 7 BI3F(n=6) ;40 FR5 5] 4 0. 06,
0.20,0.30,0.20,0. 40 wg/ mL, & & &5 3] % 0.17,0. 62,0.70,0. 50, 1. 25 pg/ mL; 45 % B A2 F LK R RSD 30T
2. 0%;-F 3 mAf e B 53 4 99. 43%,99. 85%,97. 93%,98. 61%,99. 77%,RSD 53 1 1. 38%,0. 30%,2. 04%, 1. 52%,0. 53%(n =9) .
it RN EREMN T, TR TREMNEET T SHRI>OEE,
KER:ZF T R Gk R Rk b LA N B H R R T A LRI AL LH Rb; 2 F MR
Simultaneous Determination of Five Components in Moluo Dan by HPLC

ZHANG Wenjie ,ZONG Zhen ,WU Ling
(Food and Drug Inspection Center of Tongling , Tongling ,Anhui,China  244000)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of five components in Moluo Dan. Methods The chromatographic column was Agilent Eclipse XDB — C, column (250 mm X 4.6 mm,
5 wm),the mobile phase was acetonitrile — 0.05% phosphoric acid aqueous solution (gradient elution),the flow rate was 1.0 mL / min,
the detection wavelengths were 210 nm (harpagide),230 nm (paeoniflorin) ,280 nm (tetrahydropalmatine, harpagoside) and 203 nm
(ginsenoside Rb,) respectively,the column temperature was 20 °C,and the injection volume was 10 wL.Results The linear ranges
of harpagide, paeoniflorin , tetrahydropalmatine , harpagoside and ginsenoside Rb, were 0.34 — 3.77 pg / mL (r = 0.999 4,n = 6),
41.32 - 454.54 pg / mL (r = 1.000 O,n = 6),1.41 - 15.52 pg / mL (r = 0.999 8,n = 6),2.02 - 22.24 pg / mL (r =
0.999 7,n = 6),72.19 - 794.13 pg / mL (r = 0.999 9,n =
components were 0.06, 0.20, 0.30, 0.20, 0.40 pg / mL respectively, the limits of quantification (LOQ) of the above five

6) respectively. The limits of detection (LOD) of the above five

components were 0.17,0.62,0.70,0.50,1.25 ng / mL respectively. The RSDs of precision,stability and repeatability tests were all
lower than 2.0%. The average recovery rates of the above five components were 99.43%,99.85%,97.93%,98.61%,99. 77% , with
RSDs of 1.38%,0.30%,2.04%, 1.52%,0.53% (n = 9) respectively. Conclusion This method is simple,accurate and repeatable,
which can be used for the simultaneous determination of the contents of five components in Moluo Dan.

Key words: Moluo Dan; HPLC; wavelength switching method ; harpagide ; paeoniflorin ; tetrahydropalmatine ; harpagoside ; ginsenoside Rb,;

content determination
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JEE I 1 (CHB 58 6 25 1B A7 FR 2 &, #5423 51 A
00422126,00321015,00122021 B 77 i b K& I, BIAR Ky
FEHLO ¢, 154 S00320 142 7= ik INEE AL, RS Ry 55 kE
9 g) ; M EL X RS (HIE 5 O 111729 - 201707, % &
96. 8%) , 3 245 XF HE il (L5 4 110736 — 202145, 75 &=
94. 6%) , FEFHER L ZE X IR 5 (LS54 110726 - 202020, 7%
1#99. 3%) , W VR RE S, (54 111730 - 202110, 7%
i 96.8%) , A% AF Rb, % IR 5 (45 K 110704 -
201223, 515 95. 9%) , B0 T B B 5 24 ke iFAE e 5
HEE IR R gl , FAiRIe R o brali, K R Atk

2 AEEER
2.1 @BiEsH

{0,332 4% . Agilent Eclipse XDB - C5 (250 mm X
4.6 mm,5 pm); FBAH : NG (A) - 0. 05% W R K 75 W
(B)[5=100 6 B Bk fiE (0 ~ 10 min B 3%A, 10 ~ 11 min B}
3%A — 15%A, 11 ~ 15 min I} 15%A, 15 ~ 30 min I
15%A — 20%A , 30 ~ 40 min I 20%A — 25%A , 40 ~
47 min B} 25%A , 47 ~ 70 min B} 25%A — 36%A , 70 ~
75 min B} 36%A — 3%A; Jii# : 1. 0 mL / min; Rl P
0~ 12 min i 210 nm (B E2F) , 12 ~ 26 min 5 230 nm (]
251F),26 ~ 55 min I} 280 nm (FEWIR 2. % WG EARTT)
55 ~ 75 min i 203 nm ( A Z 17 Rb) M5 FE R - 20 °C;

R 10 pl.

70% H B, i G20 ) 5 M 47 0. 021 4 mg / mL AT 25
2.582 6 mg/ mL, fEH] R £ % 0. 088 2 mg / mL, My [ 4k
1 0.126 4 mg/ mL, AZ 21 Rb, 4. 512 1 mg / mL [k
AR IR S A5 U RS B 2 mLL, B 25 mL AR, 0
70% P BESE 25, A M ELEF 1L 712 wg / mL AT 25T
206.6 pg/ mL IEEHZ LK 7. 056 wg/ mL. My B
10. 11 pg/ mL A S BAF Rb, 361. 0 pg / mL B IR A XF R
AR

A3 S VR BURE i (BT R ) £ 5. 0 o, K S5 ARS8, K
BN 70% HEE 25 mL, FR0E i, S (238200 W A5
40 kHz) A3 45 min, R, FRPRE i, H 70%
FH s SR IR Y T, 35, e, BB, BVA5

ISP A T A TR < e JBE 5 Ak T e T 4 il o %
XS A IESER LA B S R
VES R ) 28 12 Tl 48 A6 g A o HE it AR
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I [ A2b A7 H I €8 335 05 5 5 ol A3 (1 06 3 8 B X KT
1.5, HE BB K F 5 000, HL M 08 6T 48 . 1
UL 1,
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83 3 PR
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Lebed 2. 9%HF 3 RN ERTE 4. 00MmF 5 AKRLIFRD,

A RREMBRIER B ARSER C - F MRESRRER(SHNRT A G EHE ZL)
B1 SHEEEIEE
1. Harpagide 2. Paeoniflorin = 3. Tetrahydropalmatine 4. Harpagoside 5. Ginsenoside Rb,
A. Mixed reference solution B. Test solution C — F. Negative reference solution (lacking Scrophulariae Radix,Paeoniae Radix Alba,Corydalis Rhizoma

and Notoginseng Radix et Rhizoma,respectively)

Fig.1 HPLC chromatograms
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F1 AMLRBRNR CRRERER(n=6)

Tab.1 Results of the linear relation test,LOD and LOQ (n =6)
By Qpia SR AR ZER
(pg/mL)  (pg/mL) (pg/ml)

wed F=16.507X+2.3029  0.994 0.34~3.77 0.06 0.17

CER ,=14.346,- 11,38 10000 41.32~454.54 (.20 0.62

ERELE L=9.1837X40.9933 0.998 1.41~15.52 0.30 0.70

BEKHF V=05 843X, +13.798  0.997 2.02~22.24  0.20 0.50

ARZHRD, K=2.27730-8.3871 0.999 72.19~794.13  0.40 1.25

10 L, #% 2. VIR AR A5 RS REI E | LAREI B 53 ot o
WeRE (X, g / mL) ARG AR TR (Y) AR T2k
PR, A5 B 5 R S R A R W 1,

RO PR 5 0 PR 48 K 2 s B 2. 2 00 M IR 5 4 IR
VA TR e, B AR T 2. 1 I T S AR R E
IO AL DLE M HE (S 7 N) 3 24 R 3: 1 AiT10: 1 B
oI5 T e B 1 Sk e T B A B 5 2R L3R 1

% B« 2. 2 00 YR A % B A TR i,
2. 1IN S A SL AR A2 6 U, i SR TR AR L 25 1
A AT E R AR GO A S BT Rb,

W T R RSD 43 514 0. 79%, 0. 42%, 1. 10%, 1. 30%,
0.56%(n =6) , FWUANG R L R AT

R M5 - Bt i i (5 00422126) ¥ W
7,00 T EIRFE0,4,8,12,16,24 hif 2. 135 F
RS AR DN A |, T SR WA AT R o 45 SR M T AT 2
FEFA R O FR MR A S BT Rb, W TR A RSD 43
K 1.90%,0.52%,1. 00%, 1. 70%,0. 88%(n = 6) , %
A T I VR = TR 24 h AR

A AL (L2 00422126 K i 6 477,
Fi2 2. 250 F 7 il A A R R 4 2. LI % A
HEREIN R , 1O SR 0 AR, TR i B i A AR B
AT JER O R A AR O AS BT Rb, B
#3924 0. 008 8,1. 10,0. 036,0. 051, 1. 74 mg / g, RSD
35K 1. 20%, 0. 88%, 1. 50%, 1. 40%,1. 10%(n = 6) ,
R EEE R

TR TSGR b 2 00 B AR (FiE5-h 00422126)
SRR OBy, BEY 2.5 g, KB ARAE L 20 RS 2 A
2. 200 MIRA X I 449 0. 5,1. 0, 1. 5 mL, #% 2. 2 3l
5 kA AR T AR, e 2. 1 T 6 A% 4 A
JE ISR AR, JF A DS g SR LR 2,

F2 MERNKRELER(n=9)

Tab.2 Results of the recovery test (n=9)

Bugsy B HEAEng mAZ(ng WEE(ng) ®RED) X(%) RSD%) | ANAS AR HBAEg BAE(mg) WEE(ng) BREG) X% RSD%)
heF 2.5032 0.0220 0.0107 0.0323 9.26 2.5050 0.0902 0.0882 0.1762 97.51
2.5066 0.0221 0.0107 0.0329 100.93 2.5101 0.0904 0.1323 0.2183 96. 67
2.5010 0.0220 0.0107 0.0327 100.00 2.5249 0.0909 0.1323 0.2235  100.23
25023 0.0220 0.0214 0.0433 99.53 2.5099 0.0904 0.1323 0.2212 98. 87
25129 0.021 0.021 4 0.0436 10047 9.43 138 | ABHF 2.5032 0.1277 0.0632 0.1900 98. 58
2.5050 0.0220 0.0214 0.0433 99.53 2.506 6 0.1278 0.0632 0.1911  100.16
25101 0.0221 0.0321 0.0538 98.75 2.5010 0.1276 0.063 2 0.1893 97.63
25249 0.0222 0.0321 0.0540 99.07 2.5023 0.1276 0.1264 0.2533 99.45
2.5099 0.0221 0.0321 0.0543 100.31 2.5129 0.1282 0.1264 0.2525 98.34  98.61 1.52
L 2.5032 27535 1.2913 4.0452 100.03 2.5050 0.1278 0.1264 0.2556 10111
2.5066 27573 1.2913 4.0459 99.79 2.5101 0.1280 0.1896 0.3101 96. 04
2.5010 27511 1.2913 4,042 100. 14 2.5249 0.1288 0.1896 0.3157 98. 58
2.5023 27525 2.5826 5.3296 99.79 2.5099 0.1280 0.1896 0.3131 97.63
25129 2.7642 2.5826 5.3510 10016 9.8 030 |ARLERD, 25032 4.3556 2.2560 6.6062 99.76
2.5050 27555 2.5826 5.3288 99. 64 2.506 6 4.3615 2.2560 6.601 1 99.27
25101 27611 3.8739 6.6200 99.61 2.5010 4.3517 2.2560 6.6105  100.12
25249 L7174 3.8739 6.6249 99.32 2.5023 4.3540 45121 8.8818  100.35
2.5099 2.7609 3.8739 6.6410 100. 16 2.5129 43124 45121 8.880 1 99.90  99.77 0.53
ERELE 2.5032 0.0901 0.0441 0.1321 95.4 2.5050 43587 45121 8.8609 99.78
2.5066 0.0902 0.0441 0.1334 97.9% 2.5101 4.3676 6.7682 111701  100.51
2.5010 0.0900 0.0441 0.1340 9.7 2.5249 4.3933 6.7682  11.0875 98.91
25023 0.0001 0.0882 0.1739 95.01 2.5099 4.3672 6.7682  11.0891 99.32
25129 0.0905 0.0882 0.1788 10011 97.93  2.04
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2.4 HE@RARENE
B 4 4t RE 253 B, 42 2. 2 T 5 vk A B
WL A% 2. VIR (35 SR R HEREIE D S m AR, IR 4R
SR B AR AR 3 (= AR .
®3 HRIEBVNELER(mg/g,n=3)
Tab.3 Results of content determination of five components in

samples (mg/g,n=3)

w5 eF SHE ENkCE BOKE ARLHERD

00422126  0.0088 1.10 0.036 0.051 1.74
00321015 0.0027 1.19 0. 038 0.031 1.82
00122021 0.011 1.00 0. 020 0. 045 0.70
S00320142 - 1.55 0.022 0.020 2.03
3 itig

3.1 RENGEMHRREE

R 6 2 0 e T LA 50%, 70% , 100% A
50% ,70% , 100% £, 1 Fy 4 B 551 B %) B BRI o 45
KW, 550%, 100% H BE LA, DL 70% H B2 B, 5
REMe 2] 5 Fp ko PR IR, H A2 TR0 iR A T2
HE TR R IRHR IR P B (D)2 200 W, 444 40 kHz)
TR el gk S P O i 25 R BRI R R
P& 2 5 1 B R B I, A B OGS S i K (e
TLVE 2 Fh 5 v B BUR £ B0 B B T W b 25 S
P IR T TR A e 2 S AR IS [R] dil) i P 4
30,45, 60 min, & B 45 min B} 8% 5 20 o] 3 B 58 4
I, TE S0 o0 EE B PRRE R 70% HE SRR 7S AR
45 min,
3.2 IEFREOIERE

FEX P v, @ A IR I, 2 A SR I A A
fith i AR, XSGR K o B 2 5wk = kb
I, ) R U I, AR AR XS 4 2
B 24 5 b A B i 1k 0L, PETE R KB, 3 BRIE AR, L
WEE T A L) AT R &, B 251TR
1SR, B B R T AT, e il 2 AR S A EUE
el 2, e O WP 245 % 5 R B R A A AT A
ey, B2y =& EE AL NS BT Rb,, LT 24
FAATAR F M B A AT 2541, HE 5 2 32 224 850 al o0 A R
O R N e B WEIEHAE bR LAy, LA 4 TP B 2 i
R
3.3 il M4EE

K3 K« 5360 A DAD A6 #% , 76 190 ~ 400 nm
U PR PR TR 5 ) TR VS R, TN % A 4 e R
W, SR B NS B AT Rby £ 203 nm, A2 1T AE
230 nm, " EARFEZE 278 nm AERHZR 2, TE 282 nm P K
A AT e AL o Py B 114 o R R A 00 K S 5 A1 AR o W
W, 520 i e HER I, 02 25 AT 24 LR O 1A AN g

102

£ 4 210 nm., [H 282 nm 5 278 nm + 345431, B )5 &

I 280 nm IR FE TCEE A, 5 HL 280 nm I E

HEHHER &R FIG AT .

AN AH : TR X O - K O - K OB -

0. 05% W R K VW LG — 0. 05% Wi R 7K ¥ W 55 i 3

AR R TH 58 G5 R WoR A VAR N B I g

S, FELR AR A R BIR, TCHLAH TR A BEIR )5 L B

oy B A B T G O - 0. 05% BEfR 7K

VSRR R b B2 RN ) T Bl AH -

FEUR  FEA I P 5 i S AR AR R A B LR A

TR B RE 4 20, 30,40 °C, 25 R B 5 i B ) % 5

ZR TP IE B 2R £ 2R S LA AR 20 “CH 73 B R

Pyt ey, ORI R4 20 °C.

3.4 BENW

JEE %5 LI v 24 BT AR AP i, b Ty e & 2 5

FE T2 ARA T AE UL h X 2 200 (g | b

Al O B2 T R IR T AT 2 R AR B ) SR AT

I, ERIGEF SR N1 19 mg/ o, BEARTT & &

H70.367 mg/ g, 225K .S MR 12 - 15], AN A

ML 2 s A a0 R S AR R 2=,

HARM T ZEBSRENESEA R EES BEY

PS5 ABZSHRA PR ER GEETEEERBE

(1) Ji R AT BEAE L o

3.5 AHEIEMHN

TR S5 R, R M, T TR

Bof 00 7 JEE 2 P b L AT AT R R LR G AR

T AS BT Rb & &,

S Hk

[1] WS, - B -3124 - 98, F & A R 3t Au ) T4 325 DAfofe - b 25
AT HF (M) — BEF S

[2] WS, - Bb — 0099 — 95, ¥ 4 A & kAo B T A4 3R 25 S A ofe - P
2587 H M (F =+ —#) —— BEFF[S].

[3] & WI,4& # . HPLC ol B ¥+ HFa4%[)].
LR 5 ,2011,15(7) :845 — 846.

(4] e, FAEF, FEe . BEF AR E/RAR L0 k.
CN101109733[PJ. 2008 - 01 - 23.
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SEALTARRRNE TR BadriE,2022,42(10)
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