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Determination of six constituents in Paozhenkang Spray by HPLC
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ABSTRACT: AIM To establish an HPLC method for determining the contents of aloe-emodin, rhein, emodin,
chrysophanol, physcion and berberine hydrochloride in Paozhenkang Spray ( Rheum palmatum, Coptis chinensis,
Angelica dahurica, etc. ). METHODS The analysis of berberine hydrochloride was conducted on Venusil XBP
Cis(1) column (4.6 mm x250 mm, 5 wm) with its temperature maintained at 25 “C, a mobile phase of acetoni-
trile-water-acetic acid-triethylamine (28 : 70 : 1 : 1), 265 nm for detection wavelength, and flow rate of
1 mL/min. The analyses of another five constituents were performed on Venusil XBP Cyq ) column (4.6 mm x
250 mm, 5 wm) and a mobile phase comprising of methanol — 0. 1% phosphoric acid solution in ratio 75 : 25.
The other conditions were 254 nm detection for wavelength, 25 °C for column temperature, and 1 mL/min for flow
rate. RESULTS Aloe-emodin, rhein, emodin, chrysophanol, physcion and berberine hydrochloride showed good
linear relationships within the ranges of 0. 017 9 =0.358 wg (r=0.9999), 0.0182 -0.364 ug (r=0.9998),
0.0189-0.338 pg (r=0.9999), 0.008 0 -0.160 pg (r=1), 0.008 9 —0.177 pwg (r=0.999 9) and
0.147 — 1.470 pg (r =0.999 7), whose average recoveries were 101.3% , 102.8% , 101.2% , 102.7% ,
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100.2% and 101.3% with the RSDs of 1.0% , 1.5% , 1.9% , 1.3%, 1.9% and 2.0% , respectively.

CONCLUSION
Paozhenkang Spray.

This sensitive, accurate, simple and reproducible method qualifies in the quality control of
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Tab.1 Factors and levels Hr, 40 mL AR CBRVE A 4%, IF A -
e Wi/ T IR TRTEE , BRI 2,00 2 B3 1K,
R/ % W]/ min FERURF N N .. vh e . N
; " S W20 mL, GIFLMORRE, T, Fe i
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IR —E ], AR A IS, 28 T3
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Tab.2 Results of orthogonal tests

W5 AEER/% B IIRRIE/min CEERER BEAEE/%
1 6 45 AR 0.15
2 6 60 =S H bR 0.75
3 6 75 IR 1. 60
4 8 45 =AM 0.74
5 8 60 LR T 1.25
6 8 75 AT 0.52
7 10 45 TR 1. 68
8 10 60 AT 0.34
9 10 75 =AM 1.06
K, 2.50 2.57 1.01
K, 2.51 2.34 2.55
K, 3.08 3.18 4.53
R 0.58 0.84 3.52
xR3 HESW
Tab.3 Analysis of variance
i 2R AR ss MS F P
A 0.07 0. 04 1.75 <0.05
B 0.12 0. 06 3.08 <0.05
C 2.07 1.04 51.75 >0. 05
D(i%2%) 0. 04 0.02 — —
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2.3 HFEMEFLE ORERMIBO IR | Ak A
PEFE AR 10 pl, AWM AR, 78 “2.17
W s S I, e I RF A o A X6 B S VA
[F] P O BA B ] Ab 4 T i, SRR TS T4, I
Bl1~2,

mAU 1

125
100
75
50
25
0

-25 T T T T T T T

2 4 6 8 10 12 14

AL X

1|6 1|8 t/min

ll8 t/min

2 4 6 8 10 12 14 16
C. BItEAE S

18 ¢/min

L EhFR/ e
1. berberine hydrochloride
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Fig.1 HPLC chromatograms of berberine hydrochloride
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1. aloe-emodin 2. rhein 3. emodin 4. chrysophanol

5. physcion
B2 54HE4% HPLC &itE
Fig.2 HPLC chromatograms of five constituents

(V) Xt (g, X) [WIE, 8585082
KHZE Y =5.860 6X +12.952 (r=0.9999), il
F10.017 9 ~0.358 0 pg; K#H R Y =4.691 4X +
11.835 (r = 0.999 8), £ 4 5 [l 0.018 2 ~
0.364 0 pg; KHZE V=2.8247X +7.4206 (r=
0.999 9), ZEMEIEH 0.018 9 ~0.338 0 wg; KEH
Y =8.536 8X +4.557 0 (r=1), ZM:EFE 0.008 0 ~
0.160 0 pg; KEZHfE Y =3.297 5X +1.528 3
(r=0.9999), LLHEEHE N 0.008 9 ~0.177 0 ug,
25 W T T /0N BE A % B TS M 2. 6, 10,
14,16, 20 uL, 78 “2.17 W% 54 F &,
DI 0 (EH (V) Xf#fEME & (pg, X) [IH,
B Y =2 747.475 26X + 26.217 031 (r =
0.999 67), FHIEh R /NEERRLE 0. 147 ~ 1.470 pg
TEHIN, 2RIFMEHEXR,
2.5 MEAFR KEWE “2.2.17 WUF XM
CRVAWOE R, TE C2. 17 WA S TR RS E 6
Wo G, EMB/NEERL ., FEERER . KEMR . K
B OKE W KB H R 04 AL RSD 4351
0.12% . 0.09% . 0.11% . 0.09% . 0.11% . 0.21% ,
TR B A
26 REMER KEWRFE - (H5
140407) HHKXSAER, 76 “2.17 W@iGE&F T
1038

0.2,6,8,10, 12 h JkFE, 4558, EhM/NBEG .
FIERER . OKEMR ., KR, K., KERH
ik U T A RSD 4351547 0. 59% . 0. 66% . 0.45% .
0.39% . 0.38% . 0.43% , FHAMHK AR 12 h
WEE o
2.7 EEMER WUE—HORFES, dL6 1y, #
“2.2.27 W kGl A AW, R C2. 17 T
IR T E . 452, ERER/NBEGR . 2 K
£.OKER, KR, K., KR PR
FURSD 43504 0.24% . 1.21% . 1.94% . 1.82% .
1.61% | 1.41% , EWHZEREEZHERI,
2.8 AR F R 3R B PREUER IR /N BE R
SHEBCHERD S mL, LLR KR S AN Bd
AROHMBIREM 2.5 mL, 29 0y, AF% ARG
W&, 4 “2.2.27 TR 7 kil il s W, T
“2.17 TR T, SR E4~5,

T4 HEBNERMEEERRG R

Tab.4 Results of recovery tests for berberine hydrochlo-

ride
AR/ AR WfRE/ BICE/ SEHEIECR/ - RSD/
mg mg mg % % %
4.0084 3.0126  7.0958 102. 48
4.0084 3.0126 7.064 8 101. 46
4.0084 3.0126 7.1629 104.71
4.0084 3.8209 7.760 0 98.19
4.0084 3.8209 7.7986 99.20 101.27 1.96
4.0084 3.8209 7.9326 102. 71
4.0084 4.5557 8.5709 100. 15
4.0084 4.5557  8.5892 100. 55
4.0084 4.5557 8.6542 101. 98

29 #H:A4AEaE B3 HALHEEMN (S
140407 . 140408 . 140409), 4% “2.2.2”7 i F 75
R A E W, AR 2017 T AT
Eo iR, MAERBME, KER. KEE., KE
M. Rom R W K RS A & o 0.01
0.04, 0.05, 0.08, 0.02, 0.21 mg/mL, RSD 4y
WA 1.51% . 1.92% . 1.72% . 1.31% . 1.21% .
1.83% , LM /NEERH E & A &4 0.78 mg/mL,
RSD 4 0. 82%
3 g

T TR S YR R AT AR, B
AYUR A RPTRIENE, R KE . R
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WAL AT T A RDSUB T TR A5 4 B A B S e 4
YEM . D34k, RERTERNIMLEA B MHiH
iR EE e b EEE O BT, B
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Tab.5 Results of recovery tests for five constituents TR R SRR R, ARSI E K E T

VAT, ASL WRSRL/ PR/ PSR RSDZ - pEEECE R | OREIR . KRR . KEM . RERW

%
mE__mg _mg %o A% M, LUK PR/ NRER A R, B —ER

PEKHEZ 0.0256 0.0179 0.0440 102.86 101.34  1.00

0.0256 0.0179 0.0438 101.92 SCBRE S, T E R . dER TR, T TR

0.0256 0.0179 0.0440 102.85 2300 1 o s

S SR IE AR, % Sk R e

0.0256 0.0268 0.0527 100.92 . BIRES R, AEHOA I R A2 R R

0.0256 0.0358 0.061 8 101.26 KR, K#E . Kl KEEHBOEAEN

0.0250 00095 00015 1010 W, DU R, A, R, 6
F#iR 0.1298 0.1092 0.2430 103.71  102.80 1.48 1212 N Rl 8 SN ki RS T e S T A )

0.1298 0.1092 0.2439 104.51 TR, HafEeh . o, ORI R S R

0.1298 0.1092 0.2432 103.93 AR S AT B

0.1298 0.1456 0.2747 99.56

0.1298 0.1456 0.2796 102.90 e ]

0.1298 0.1456 0.2772 101.26

0.1298 0.1456 0.2796 102.90 (1] A, FHE. BRasarEIM]. dn. ARFE

0.1298 0.1638 0.2995 103.61 AL 2013,

01298 0.163 8 0.298 1 '102.78 (2] RN, BB, BT RBHERYT AR RIS 500
FHZE 01280 0.0944 0.2242 101.94 101.23  1.91 TR TT] . T ESEELS, 2007(6) » 60-62.

e (31 MNE, A, XL, . H LA 2

0.1280 0.1322 0.2654 104.00 BEFERTERE LT ). P EBE 25 7, 2011, 20(16) : 1534~

0.1280 0.1322 0.2657 104.23 1538, 1568.

0.1280 0.1322 0.2612 100.82 (4] BRI, 1 OV, FEA. KEGOR RO R

0.1280 0.1510 0.2767 98.43 [J]. fEpyghagdei, 2009, 24(4) . 428430.

0.1280 0.1510 0.2782  99.44 (5] AREE, TW, &%, % EERZ IR,

0.1280 0.1510 0.2792 100. 10 TR, HARRIERL, 2006, 29(2) . 107-111.
KEE 01901 01600 0.3557 10347 102.69 125 (6] Tefh mCh RO M. B TORREHOR

0.190 1 0.1600 0.3556 103.41 Wikt 2000.

e T e [70 MR, T P2 S R R B T

0.190 1 0.2000 0.397 3 103.59 [J]- BE25 S, 2009, 28(1): 83-86.

0.1901 0.2000 0.3908 100.35 [8] JHzL AEFBERTIERMIREERIT]. Bk

0.1901 0.2320 0.4254 101.42 °F, 2010, 22(4): 30-32.

0.1901 0.2320 0.4284 102.72 (9] A%, (HAEEk. vk 25 380EH ML e ],

0.190 1 0.2320 0.4268 102.00 [ bR BB Sl R 44k, 2010, 30(4): 447451,
FHEZFIEE0.0423 0.0354 0.0787 102.75  100.23  1.87 (0] X B MRbe. AN THRIR R | 2SI

0.0423 0.0354 0.0772 98.62 BRBFFSLI]. FISMEZG . HUMIZESMHE. 2001, 16(2) : 55.

00423 00354 0.078 2 110142 (1] WEBRER L PHENRIFEL I 2010 41—

0.0423 0.0443 0.0868 100.54 [S] . dt3t. R BRI, 2010: 82, 200 258,

e (2] RbEN, mEF. KR, 5. RSEE RSy

0.0423 0.0532 0.0962 101.39 SL. SR, 2015, 21(10) ;3033

0.0423 0.0532 0.0939 97.18 [13] T 5. RIEMH] 70 28 % 5 s & a8 R BUE s e

0.0423 0.0532 0.0943 97.93 mLJ]. R B2 R4, 2012, 9(1): 58-60.

[14]  5KREME, X3, T4, 5. EE2 g it

W, MARZREA RN, KR (1], 24, 2013, 38(17) : 27502754
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