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(1. BEEF¥RE _WEEK,B™E B2 570102; 2. BoBEXEATO,BHE B2 570102)

FE . HR A5 R abnE R FER T 9 MRS e SR0RA & (HPLC) k.7 &i84E A4 Sunfire ODS C, 4£(250 mm X 4. 6 mm,
5um),RmARA TR - 0. 1% BiR ik (B ERM), R A 1.0 mL/ min, # 0% K % 290 nm(0 ~ 15 min, EAF Fe 544 5%) ,220 nm
(15~ 50 min, BALE A w  E A sk S K A0 B LB ), 322 nm (50 ~ 60 min, ¥& & F %), 254 nm(60~70 min, X% %), 42 A
30C,#HFA I0pLER AT L DR FME . EHIA B E5R BLERB ELFT KREEZHRESRAE> AL
4.88~244.0 pg/ mL(r=0.999 8) .2.86~143.0 pg/ mL(r=0.999 6) .1. 16 ~58.0 wg/ mL(r =0.998 7) . 1.42~71.0 wg/ mL(r =
0.9991).0.58~29.0 wg/ mL(r=0.9995).0.86~43.0 wg/ mL(r=0.999 4).0.96~48.0 wg/ mL(r=0.9989).1.84~92.0 pg/ mL
(r=0.9997).3.06~153.0 png/ mL(r=0.999 3);E B A 5i @& £ & BRI 45 5 E BT A F A X% R RSD ¥ F
2.0%; F ¥ hm k= K FE 5 H1 A 99.37%, 99. 77%, 99. 56%, 99. 48% , 98. 98%, 98. 82%, 100. 93%, 98. 94%, 100. 64% , RSD % 3|
0.72%,0.98%,1.21%,1.16%,1. 59%,1. 13%, 1. 34%,0. 82%,1. 20%(n = 9) £51® & H HBAEME, B R EH T %, T A TR E-al
ERBIEFER TP ORI ESE
R R FEH T SR @ﬁ%ﬂé AF R

Simultaneous Determination of Nine Components in Chushi Zhiyang Ointment by HPLC

ZHAO Lini',LI Huihui',LIANG Zhengang®,FANG Cao'
(1. The Second Affiliated Hospital of Hainan Medical University ,Haikou,Hainan,China  570102; 2. Haikou Customs Technical Centre,Haikou,Hainan,China  570102)

Abstract: Objective To establish a high - performance liquid chromatography (HPLC) method for the simultaneous determination
of nine components in Chushi Zhiyang Ointment. Methods The chromatographic column was Sunfire ODS C, column (250 mm X
4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 1% phosphoric acid solution (gradient elution) ,the flow rate was 1.0 mL/
min, the detection wavelength was set 290 nm (0 — 15 min, polydatin and phellodendrine) ,220 nm (15 = 50 min, oxymatrine, matrine,
berberine, obacunone and fraxinellone),322 nm (50 — 60 min, osthole) ,and 254 nm (60 — 70 min, emodin) , the column temperature
was 30 C, and the injection volume was 10 pL. Results The linear ranges of osthole, berberine, phellodendrine, obacunone,
fraxinellone , oxymatrine , matrine , polydatin and emodin were 4.88 —244.0 pg/mL (r=0.999 8),2.86—-143.0 wg/mL (r=0.999 6),
1.16 - 58.0 g/ mL (r=0.998 7),1.42 -71.0 pg/mL (r=0.999 1),0.58 -29.0 pg/mL (r=0.999 5),0.86 -43.0 pg/mL
(r=0.999 4),0.96 -48.0 pg/mL (r=0.998 9),1.84-92.0 pg/mL (r=0.999 7),and 3.06 - 153.0 wg/mL (r=0.999 3),
respectively. The RSDs of precision, stability, and repeatability tests were lower than 2.0% (n = 9). The average recoveries of the
above nine components were 99.37%,99.77%,99. 56%,99. 48%,98. 98%, 98. 82%, 100. 93%, 98. 94% and 100. 64% with RSDs of
0.72%,0.98%,1.21%,1.16%,1.59%,1.13%,1. 34%,0. 82% and 1.20% (n =9),respectively. Conclusion The method is simple,
accurate,and reliable,which can be used for the simultaneous determination of nine components in Chushi Zhiyang Ointment.

Key words: Chushi Zhiyang Ointment; HPLC;content determination
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0.01 mg) ; KQ — 300DE K45 75 B i v e (B2 1Ll
FEALRSA PR ] ) s Milli — Q 8 4li /K 2 45 (56 [E Merck-
Millipore 23 7] ) o

1.2 iK%

B 1 E R AR (O )| s 245 A BR 2 =, k549 5]
5@190205 190702, 190802, 191002, 191109, %M%%J
3220 g) ?%ﬁ {5 (24 110822 - 201710, %%

H 99.5%) o R TR /N BE N IR S (45 O 110713 -
201814, 1% &t 86. 7%) , £k & & A A XF B8 & (L5 R
111895 - 201805, ¥ & 94. 9% ) , #& AT XF A & (L5 H
111923 — 201604, &5 47 99. 6% ) , K % BE 5 (HE 5 R
111700 = 201603, & £ 99. 7%) , 1% S5 %t B 5 (i 5-h
110805 — 201709, & 2 98. 7%) , ‘B AL ¥ S 000 5 (3t
5 110780 — 201909, &1t 92. 9% ) , FEAL A XT HE & (it
5 R 111575 = 201603, & 5 87. 3%) , Ko Z % A 5 (it
5k 110756 - 201913 B 96. 0%) , 104 H 1 £
24 it K T 9 B ja’éﬁ%éﬂa,,/%ﬁt R 53 e
éﬁmﬁﬁ%mo
2 HAEEER
2.1 @i

6, 31% #E : Sunfire ODS C g # (250 mm X 4.6 mm,
5um) ;MBI 25 (A) - 0. 19% BEFRIE T (B) , 16 B Uk
i (0 ~ 15 min B5F 10%A—27%A , 15 ~ 35 min I} 27%A—
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1. Polydatin = 2. Phellodendine 3. Oxymatrine 4. Matrine 5. Berberine 6. Flavonoid 7. Fraxinus 8. Osthol 9. Emodin

A. Mixed reference solution B. Test solution C. Negative reference solution without Fructus Cnidii D. Negative reference solution without Coptidis

Rhizoma and Phellodendri Cortex E. Negative reference solution without Dictamni Cortex F. Negative reference solution without Sophorae

Flavescentis Radix G. Negative reference solution without Polygoni Cuspidati Rhizoma et Radix

Fig.1 HPLC chromatograms
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PR R L NI 2. 2T N IR A N IR TR
0.2,1.0,2.0,5.0,8.0,10.0 mL, 7> %8 10 mL & &
W T EEE 25, B0 et 45 2. 1 T Ak A R kR
WM 3 5% ik ] LA R 0 o MR (X, wg / mL) Ry
B AR bR, DA TH R (Y) SR G\ A A 1 A7 2 M [l 1 45
W1,

1 KUEXREELER(n=6)

Tab.1 Results of the linear relation test (n =6)

il )3 A r T B (g / mL)
AT E Y,=122.4X,-63.2  0.9998 4.88~244.0
N EEBL Y,=78.6X,-42.7  0.9996 2.86~143.0
A, Y,=50.3X,-31.8  0.9987 1.16~58.0
A0 R Y,=57.7X,-34.6  0.999 1 1.42~71.0
H R Y,=21.6X,+17.9  0.9995 0.58~29.0
BB, Y,=37.2X,-24.5  0.999 4 0.86~43.0
BAERM V,=46.5X,-29.4  0.9989 0.96~48.0
A Y,=62.6X,-38.5  0.9997 1.84~92.0
XEE Y,=94.1X,-58.8  0.9993 3.06~153.0

KGR B 2. 2 01 IR AN R IATR 10 pL, 3%
2. 1R B A 2 AR I E 6 UK, 10 SR UG THI AR 25
R 2 /INEERR B ATBR L AT AR S L SRR
TS AL K R AL RSD 4318 0. 62%,
0.78%,1.06%,1.22%,0.96%,0. 87%,0. 92%,0. 56%,
0. 69%(n = 6) , FHULENE R E R 4F o

FoE M < 2. 2 00 b S G 1, 400 T
iR FE0,1,2,4,8,12,24 hilH& 2. 130 F (A3% 5
HEREIN A2 30 5% W i AR 45 R g IR 7 2 /DN BERR L B AT
Bl BRI RS S0 B SRR KR
W 1 AL RSD 43 531 24 0. 73%, 0. 84%, 1. 16%, 1. 26%,
1.04%,0.94%,0.98%,0. 63%,0. 77%(n = 7) , F W] it
AR = IR TS 24 h N BEARRRE .

A A R — 10 B 5 (A6 R 190205) i 5,
$2 2. 200 T J ik Al s e s 6 1 #% 2. 130T
GBS IR A 0 SR 0 T BRI T i A R IR
T2 NEEGE L BEROK BT R S A S
Bl RALH KR SR 1. 214,0. 711,0. 288,
0.351,0.146,0.214,0.241, 0. 462, 0. 766 mg/ g, RSD
SR 0.67%,0. 81%,1.09%, 1. 24%,0. 98%,0. 91%,
0.96%,0.59%,0. 72%(n = 6) , W ik EE R 4.

T AR s 5 . BB N S A R (LS
190205)9 17, B3 2490. 5 g, 530 34, 43 BIAE % In AR
AR 2. 0,2.5,3. 0 mL, #% 2. 230 F )y il 45t
AR, H 2. 1T s A AR I R | 12 R4S LA
U TR, TR AR [DSOR S5 IR L2 2,

2.4 HEREENE
BAS-HERE Sl &, $2 2. 2 TR 7 ik ) & I s

W, 4 2. 1IN i S e R i, e SR E AR, I A
T AR RS,
3 iTig
3.1 mEhiHERE
Pl g P S A 5T O - 0. 1% BE R i
W23 O E - K- O E - TTK B - 3% BETR T
WS NE - 0. 4% BERRIE IR S T — 0. 2% W FR VA T
X e g5 S s Lo -1 gE B IR DL AE - 0. 1% W
RV VR R T Bl AR I, 2% 5 W 0 TR K oy B U e fd: , HL
DR R A AN N R o I SR L S
3.2 REAXKREUAFIERE
T B0 F T [l gt $ B L P B B A Al A RN L
PR R 1L 5 4 b B BT SO0 0 i 2 SR B 5 ) 45 2R
NMIE K/ 1% =2 vl N S 11 s el = U I X A R B 3 O
PR AR Lifb ik (O =SSR TR EER) L T#
PP IR AT, HLRE S A 0 T b SRR R A L H I
R CHE LR /S EER R b A I o 5688 7 4
WUk BRI 7 43 50 2 52 T JooK g2 el -
50% £ g4 15T S5 L I R DL R T R B 45 i 2
PR et
3.3 Mg KIERE
K DAD Ko I 5 75 42 3 10 BBl P 4k 9 By
T B84 ) B — X Lt V0 U, 45 SR AE 290 nm P8 K AR R AL
BB A B I, 220 nm K AL AL T S0
TS /INBERL R A AT SR I, 322 nm K
b g PR T A BRI, 322 nm P K A R 8 A B0
WAL, A R A5 o I 8 53 A F B ARSI 0 1<, AR 3 v
AT TR I
3.4 FHiEEM
A5 P ST A HPLC 3% 1 [ B ) 2 B3 7 1k
PERCE h 9 Fh oy F i IR E TR, 25 SR T 5
AT BRI FERCE ) 248 br i i i
52 Uk
(1] B3 fTectty, 49030, 4 HPLC & 2 iRk 2k b 8
MAFHE[)] LT PEHRFFIR,2013,15(1):60 - 61.
(2] Br3im ATecHE, 220000, % . HPLC 322 IR b 205 P iR
TH&E[)] T PEHRFFIR,2012,14(12):189 - 190.
[3] kA2 0,7k, 5 . HPLC &R il & & 8 & ¥ & 8¢
B A ER Fe B 09 & ()], AR E 25 FF],2013,31(12):
2706 - 2708.
[4] 38B =, 4,78 #,% . UPLC - PDA RIsFmE =% %k
10 #r &2 [)]. Haadr4E,2016,36(8):1357 - 1363.
[5] &4,k #,% &,%  HPLCER A& LA
E R - Fik - AP OARARRE RS NS S]]
B4 b4 A ,2015,35(11) : 1940 — 1945.
(6] 3Liks, kue g, KB A, %  HPLC B ol 2 A AR R B 374
by S FEERS ] P EILK P 2,2020,22(1):53 - 57.
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F2 MERNKRELER(n=9)

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

o REE HaE4E WMAT WEE ®mkE X R . BT HadE kAT BT wKE X RS
Rl o Rl s
(¢) (mg) (mg)  (mg) (%) (%) (%) (¢) (mg) (mg)  (mg) (%) (%) (%)
RhTE 0.5043  0.612 0.488  1.095 98.98 0.5017  0.073 0.073  0.145 98. 63
0.5019  0.609 0.488  1.091 98.77 0.5051 0.074 0.087 0.160  98.85
0.5028  0.610 0.488  1.097  99.80 0.5049  0.074 0.087  0.161  100.00
0.5035  0.611 0.610  1.219  99.67 0.503 1 0.073 0.087 0.159 98. 85
0.5029  0.611 0.610 1.227 100.98 99.37  0.72 | ¥4m 0.5043  0.108 0.086  0.192 97.67
0.5017  0.609 0.610 1.213 99.02 0.5019  0.107 0.080  0.193  100.00
0.5051  0.613 0.732  1.341 99.45 0.5028  0.108 0.086  0.193 98. 84
0.5049  0.613 0.732  1.336  98.77 0.5035  0.108 0.108  0.215 99.07
0.5031  0.611 0.732  1.335 98.91 0.5029  0.108 0.108 0.214  98.15 98.82 1.13
R, 0.5043  0.359 0.280  0.641 98. 60 0.5017  0.107 0.108  0.212 97.22
0.5019  0.357 0.286  0.642  99.65 0.5051  0.108 0.129  0.238 100.78
0.5028  0.357 0.286  0.641 99.30 0.5049  0.108 0.129  0.236  99.22
0.5035  0.358 0.358 0.711  98.60 0.5031 0.108 0.129  0.235  98.45
0.5029  0.358 0.358 0.712  98.88 99.77 0.98 | AfEAm  0.5043  0.122 0.096 0.217  98.96
0.5017  0.357 0.358 0.717  100.56 0.5019  0.121 0.096 0.216  98.96
0.5051  0.359 0.429  0.791  100.70 0.5028  0.121 0.096  0.217  100.00
0.5049  0.359 0.429 0.793 101.17 0.5035  0.121 0.120  0.242  100. 83
0.503 1 0.358 0.429  0.789 100.47 0.5029  0.121 0.120  0.243 101.67 100.93 1.34
R B 0.5043  0.145 0.116  0.261  100.00 0.5017  0.121 0.120  0.243  101.67
0.5019  0.145 0.116  0.262  100. 86 0.505 1 0.122 0.144  0.269 102.08
0.5028 0.145 0.116  0.263 101.72 0.5049  0.122 0.144  0.268 101.39
0.5035 0.145 0.145 0.288  98.62 0.503 1 0. 121 0.144  0.269 102.78
0.5029  0.145 0.145  0.287  97.93 99.56  1.21 | AL 0.5043  0.233 0.184 0.414  98.37
0.5017  0.144 0.145 0.287  98.62 0.5019  0.232 0.184  0.415 99.46
0.5051  0.145 0.174  0.319  100.00 0.5028  0.232 0.184  0.413 98.37
0.5049  0.145 0.174  0.318  99.43 0.5035  0.233 0.230  0.459  98.26
0.503 1 0. 145 0.174  0.317  98.85 0.5029  0.232 0.230  0.458  98.26 98.94  0.82
HnE 0.5043  0.177 0.142  0.318  99.30 0.5017  0.232 0.230  0.461 99.57
0.5019  0.176 0.142  0.319 100.70 0.5051  0.233 0.276  0.504  98.19
0.5028 0.176 0.142  0.318  100.00 0.5049  0.233 0.276  0.508  99.64
0.5035  0.177 0.178  0.351 97.75 0.503 1 0.232 0.276  0.509  100.36
0.5029  0.177 0.178 0.352  98.31 99.48 1.16 | k%% 0.5043  0.386 0.306  0.696 101.31
0.5017  0.176 0.178  0.351 98.31 0.5019  0.384 0.306  0.692 100.65
0.5051  0.177 0.213  0.391 100.47 0.5028  0.385 0.306  0.699 102.61
0.5049  0.177 0.213  0.392 100.94 0.5035  0.386 0.383  0.771  100.52
0.503 1 0.177 0.213  0.389  99.53 0.5029  0.385 0.383  0.774 101.57 100.64 1.20
S| 0.5043  0.074 0.058  0.131 98.28 0.5017  0.384 0.383  0.772  101.31
0.5019  0.073 0.058 0.132 101.72 0.505 1 0.387 0.459  0.841 98.91
0.5028  0.073 0.058 0.131  100.00 0.5049  0.387 0.459 0.842  99.13
0.5035 0.074 0.073  0.144  95.89 0.503 1 0. 385 0.459  0.843 99.78

0.5029  0.073 0.073  0.145 98.63 98.98 1.59

(7] B =,7BEZA, R4bH,5 . HPLC Bl o0l 2 %48 6 frius [8] BEAR MTAHM,EESL  HPLC B Rl £ 24 3844
maAel)] PEERG A F 4 E,2013,19(2):94 - 97, wmes2[]]. FHH,2014,37(2):273 - 275.
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