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Simultaneous determination of six constituents in Jiedu Shengji Ointment by HPLC

ZHOU Xiao-gang', LI Hong-wen'*,  HE Sheng-li’
(1. The First Hospital Affiliated to Zhengzhou University, Zhengzhou 450052, China; 2. Suicheng Pharmaceutical Co. , Ltd. , Xinzheng 451150,
China)

ABSTRACT: AIM To develop an HPLC method for the simultaneous content determination of six constituents in
Jiedu Shengji Ointment (an antidotal and myogenic ointment containing Arnebiae Radix, Angelicae Dahuricae Ra-
dix , Angelicae Sinensis Radix, etc. ). METHODS The analysis of methanol extract of this drug was performed
on a 30 °C thermostatic Diamonsil C,3 column (250 mm x4.6 mm, 5 pum), with the mobile phase comprising of
acetonitrile-0. 5% glacial acetic acid flowing at a rate of 0. 8 mL/min in a gradient elution manner, the detection
wavelengths were set at 300 nm for imperatorin and isoimperatorin, and 516 nm for shikonin, acetylshikonin,
isobutyrlshikonin and B, B-dimethylacrylshikonin, and the injection volume was 20 pL. RESULTS Imperator-
in, isoimperatorin, shikonin, acetylshikonin, isobutyrlshikonin and B, B-dimethylacrylshikonin showed good line-
ar relationships within the ranges of 2. 74 —54. 80 wg/mL (r=0.999 1), 1.90 -38.00 pg/mL (r=0.9995),
2.12-42.40 pg/mL (r=0.9992), 8.48 —=169. 60 wg/mL(r=0.999 8), 4.92 -98.40 pg/mL(r=0.999 7)
and 4. 66 —93.20 pg/mL (r=0.999 1), whose average recoveries (RSDs) were 99.72% (1.15% ), 97.39%
(1.49% ), 98.29% (1.87% ), 99.29% (1.94% ), 98.51% (1.42% ) and 97.21% (1.55% ), respective-
ly. CONCLUSION With good specificity and reproducibility, this simple and accurate method can be used for
the quality control of Jiedu Shengji Ointment.
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EEE2iY, ek T (A2 fhar i) 2y
BT A 11, AR E T PR RN B AL 2
MJCH eI H o 7 i 2 B kst 3 L
B R, HEERSRERER, CHEEER,
STBEFRRM B, B-HENRBERR, A
2 HIEYIRURRBOIE . AERURIR . BT |
1R L TR, A Ay AR 2 S R
AR, AEZy, R, ARSCESRHA] HPLC 32 R A
EZHI R E . RERATIHE . KRR, L
BER, RTMEER. B, B- WIS =
E SR,

1 UE5RKEH

1.1 L% HP1100 BEBORAH s (3EE Wa-
ters V] ) ;5 Agilent] 100 %58 AN G 2% (5 [H 4 B
ERHEA ) 5 AB104-N R T K- (35 B R A
LAERABR AT ) 5 SB25-12DT & 2 7 i 1 BEAIL
(TUWHZAF) o

1.2 X2 fE#HANE WA PRI AR X AL
ik B A R A Al (30 g/3%, 20150202,
20150709, 20150812) . Z A Eikal; vKEER M
Sy AT 4l UK N T ZE M K. BR AT FE (110826-
201415, &A= 99.7% ) . S RKAETHZ (110827-
201410, # P,0, TSR T4 12 h J5 i,
SHE99.7% ) . 2B (110769200405, &4
I 100% ) X RE S A rp S 2 A E E AR
Bis T4 E £ (24502-78-1, 475 & 98.0% ) .
ST EE (52438-12-7, AR 98.0% ). B,
B-H L TN M Ik 58 R &R (24502-79-2, A &
97.0% , kG4 CAREE EHRAE) X HRGHE A
LA YRR R AT,

2 FRE4R

2.1 FimAH &

211 fHRFEW RS RREURT AN 5.0 g,
BT 50 mL N, KS% A EE 50 mL, %€,
FRE i, 60 C T A 30 min, ¥, HEATT
ORI, $EAT, iUk, HeRuE, RIS
2.1.2 XPMEENEWE KSR PRIECS X B LGS R, OB

F6 120 mL I, HERMITHBEEZE, %
A7, BIASXTRE ST (BRATEHZR 0. 548 mg/mlL,
SERRATEA 2 0. 380 mg/mL, 25FE % 0. 424 mg/mL .
LW H R 1696 mg/mL, 5 T Bt % FH R
0.984 mg/mL, B, B-—- H £ N 4 Bt & & X
0.932 mg/mL) . 4R HL 2.5, 2.0, 2.5, 5.0,
2.5, 5.0 mL, BF[FE—100 mL 2, R
ZZ1E, #®5), WS (BKETHHZE 0.013 7 mg/mL,
SRk R OB O£ 0.007 6 mg/mL, % ® E
0.010 6 mg/mL, Z k% H % 0.084 8 mg/mL, 7
THELRZ 0.024 6 mg/mL, B, B-—H K79 Mk
R 0.046 6 mg/mL)
2.1.3  FAMEXTRGA R HeAb T L RR ISR (1O
SREAMNA I 5 WRZGR A 1 0y, A VR
TR 2,117 TR ksl s (s KR
X BT
2.2 &3E4& 4  Diamonsil C &% (250 mm x
4.6 mm, 5 pm); R m = 0.8 mL/min; &
30 C; iFAEE 20 pL; WBIAHOHE (A) 0.5% 7K
B2 (B), BREEVEME™" (0 ~ 18 min, 32% A; 18 ~
32 min, 32% —47% A; 32 ~40 min, 47% —65% A;
40 ~65 min, 65% —85% A; 65 ~75 min, 85% —
32% A); 0 ~32 min 7£ 300 nm™! J K K BT
BZFSERKETHI 2, 32 ~75 min 7€ 516 nm""*"
KFRMNEREER, CHMEREE, FTHERE,
B, B-HENMEEEE R,
2.3 FiEFFXK
2,31 ZMECHR KR MR R N R A A W
0.1.0.2,0.5, 1.0, 2.0 mL, & F 20 mL i
H, WHERBEZIE, BB, RIS R E R
(XS BRI . DAL S VR B AR B Ak AR (X)), 0
HRVE P AedR (V) ZefilbndEihdk, 45nE1,
TSN R R AR R
2.3.2 LIEMRE BUbRS . T ERE. BdEXT
MBVAGE I, fF “2.27 T 50 F AR &,
SERULE 1, mEIRAL, 6 BRI A X R A
BT, #HZTELEERL
233 EEMHKAE WREELENE (M5
20150202) 6 fiy, #% “2.1.17 TR 7 il £ ki
AR, FE U227 TGRS T E, AR KK
. FERATHER . SRR, CBERE. FTH
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Tab.1 Linear relationships of six constituents

1.47% , £WZTEEEZHERI.

2.3.4 fe&.f“ﬁx”?:" B 201,27 IR A I

A

LML/ Vi “2.27 Tifaik s S £EL
WAy ]9 7 ( Loy {’&ﬁi 2.2 @.«15 'fﬁF—Fl_.*;]é 6 {J\ )J A~
Le'm KK KKATEAZR . S0 LMERE
G ES Y=1.159 5x10°X —169.3 2.74 ~54.80 0.999 1 D\HJE% #D\HJE? R fﬁjﬁg 5+
SEEKRTHIZ Y =8.257 4 x10°X +207.8 1.90 ~38.00 0.999 5 TEEEER R . B, B- TP BE N M o 55 AT & e 1 AR
HHE Y=8.971 6 x10°X +172.9 2.12~42.40 0.999 2 RSD 25l & 1.33% . 1.12% . 1.28% . 1.02% .
TR Y=1.751 3 x 10°X —437.7 8.48 ~169. 60 0.999 8 1. 16% V) BE A S
C16% | 1.00% . FEUILHHEE LT
BTWERE  Y=1.4982x10°X +117.0 4.92~98.40 0.999 7 . R e e /\O o
B,B- I . 2.3.5 AEECRIRE  HEERIE A RO AT
Y=1.597 1 x 10°X +386.4 4.66 ~93.20 0.999 1 .
WAL % e A NUE (4t 20150202) 6 1y, 4y 2.5 g,
» BT S0 mL REHEFT, AR A B B 7 G
‘3‘23 4 % 0.013 7 mg/mL, REHHHZ 0. 007 6 mg/mL, %
> 300 I . B 0.010 6 mg/mL, LML % 0.084 8 mg/mL,
i 200 s /‘ ST 0.024 6 mg/mL, B, B-—H HEFK
| |
100 N s R4 H 2K 0. 046 6 mg/mL) FIHEESS 25 mL, 60 C
oA LA A A\ . VRN 7l 2Rk e Bl R R g
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BT 30 min, vy, FREANFTUUR YA, B
) “ry . ‘
o A, Uk, WRELNEW, TE “2.27 HiEGE AT
AT S
i " PR, SR,
i | 2 MEEKELRER (n=6)
é %(5)8 \ 6(4‘ Tab.2 Results of recovery tests (n =6)
= 1% | | i ap  TRER/ AR AR W FIMCK/ FHE RSD/
| 1
50 wa‘«w I 2 w J‘ \‘\ | g mg mg mg % WCR% %
00—5 G ’|5 -20 - 30*%;"40 7 ‘30 - o’okes e BKAGEAZ 2.4983 0.3548 0.3425 0.6952 99.39 99.72 1.15
Jmin 25016 0.3552 0.3425 0.6897 97.66
B 25003 0.3550 0.3425 0.699 1 100.47
450 2.4990 0.3549 0.3425 0.6968 99.82
;‘gg 25022 0.3553 0.3425 0.6977 99.97
- 300 '~4 2.4998 0.3550 0.3425 0.7009 100.99
E 250 “ r‘ﬁ SERHIZE 24983 0.1774 0.1900 0.3636 98.00 97.39 1.49
kg 200 P 25016 0.1776 0.1900 0.3675 99.95
Ja?:(s)g ‘\\" | bl 25003 0.1775 0.1900 0.3602 96.16
0| \“ Bl 3‘\ 2.4990 0.1774 0.1900 0.3623 97.32
oL A NN LI 25022 0.1777 0.1900 0.3618 96.89
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 24998 0.1775 0.1900 0.3600 96.05
t/min : ’ ’ ’ :
g 2.4983 0.2598 0.2650 0.5163 96.79 98.29 1.87
C: o}
450 B HUEHEATE 25016 0.2602 0.2650 0.527 1 100.72
400 25003 0.2600 0.2650 0.5155 96.42
;38 2.4990 0.2599 0.2650 0.5198 98.08
2 550 25022 0.2602 0.2650 0.5262 100.38
& 200 2.4998 0.2600 0.2650 0.5180 97.36
2 150 , ZBEEEFE 2.4983 2.0661 21200 4.1906 100.21 99.29 1.94
O V\ ‘,\2 25016 2.0688 2.1200 4.1133 96.44
ol MWW N N A 25003 2.0677 2.1200 4.2006 100.61
0 5 10 ]5 20 25 30 35/ 40 45 50 55 60 65 70 75 2.4990 2.0667 2.1200 4.1281 97.24
t/min
25022 2.0693 2.1200 4.1999 100.50
DA RRBEIR 2.4998 2.0673 2.1200 4.2037 100.77
1. BKETHIZE 2. SEKEGWZ 3. &ME 4. ZmgsE 5 8 STEEE 24983 0.6471 0.6150 1.2393 96.29 98.51 1.42
- o W 25016 0.6479 0.6150 1.2602 99.56
HA O By B MR AR 25003 0.6476 0.6150 1.2638 100.20
1. imperatorin 2. isoimperatorin 3. shikonin 4. acetylshikonin 24990 0.6472 0.6150 1.2549 98.81
5. isobutyrylshikonin 6. B, B-dimethylacrylshikonin 2.5022 0.6481 0.6150 1.2485 97.63
2.4998 0.6474 0.6150 1.2535 98.55
| it
E1 HPLC &ifE B,B-—H  2.4983 1.0868 1.1650 2.2505 99.89 97.21 1.55
Fig.1 HPLC chromatograms HAEBE 2.5016 1.0882 1.1650 2.2166 96.86
L 25003 1.0876 1.1650 2.2109 96.42
2.4990 1.0871 1.1650 2.2063 96.07
LEE. B, B-_HENKEEHEEEA & RSD 4 2.5022 1.0885 1.1650 2.2070 96.01
2.4998 1.0874 1.1650 2.2291 98.00

A 1.63% . 1.04% . 1.77% . 1.08% . 1.59% .
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2.4 SAHEMNE WIHMEAENT (20150202, SRR, 1R C2.27 HEGESETIE, 45
20150709, 20150812), % “2.1.17 i | J5 ikl B3,
*R3 REENELER (mg/g)
Tab.3 Results of content determination (mg/g)

e Wi & SRR 1% g CWMEEE RTEEEE B WIANRMEEE
20150202 0. 142 0.071 0. 104 0. 827 0.259 0.435
20150709 0. 138 0.075 0. 109 0.813 0. 262 0. 446
20150812 0. 151 0. 066 0.112 0. 836 0. 255 0.439
SEIAH 0. 144 0.071 0.108 0. 825 0.259 0. 440
3 it (3] F Wy, o M, LA, 4 RP-HPLC WA AT
3.1 AR BIRRE & EGKAL ALK T WOLS M A SR SR [T]. P EB ARSI, 2013,
N . . _ N 32(4) . 31-33.
=] N 5(' Z =] . =1 . Nrcy . H H\ 5] )
LR (LM R VA 3R (4] 8k MW, FHEE, S BAORAN AL E AR

(20, 30, 40 min) . $EHUEE (40, 60, 90 C),
RAE R (2,117 WUR Ak, RHEALE 60 C
T#E7 30 min,

3.2 Ak Redak B XS ISR IR T A
K, R IURRETH AR BRETH R AE 254 nm Al
300 nm P KA A B RW, 256 ChEZ )
2015 AFRR A TET R A K 300 nm, AR
9300 nm; BREE, LBEEREER. FTEERER.
B, B- ML SRR TE 275 nm H1 516 nm ¢
KA A B R W, 456 SCBRBE R, B ufie h
516 nm,
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