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Simultaneous determination of seven constituents in
Ruangan Suopi pills by HPLC
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Abstract Objective: To establish an HPLC method for simultaneous determination of paeoniflorin, salvianolic
acid B, thein, schisandrin, emodin, chrysophanol,, and tanshinone II , in Ruangan Suopi pills. Methods: The chromatographic
separation was performed on a Wondasil C,g column ( 250 mm x 4.6 mm, 5 pum ) at 30 °C with acetonitrile ( A ) -0.1%
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phosphoric acid solution ( B ) as mobile phase in a gradient elution. The flow rate was 1.0 mL * min~' and the UV

detection wavelength was set at 230 nm ( 0~34.0 min for paeoniflorin, salvianolic acid B and rhein ) , at 217 nm
( 34.0-37.0 min for schisandrin ), at 225 nm ( 37.0-56.0 min for emodin and chrysophanol ), and at 270 nm ( 56.0—

60.0 min for tanshinone II , ). Results: The linear ranges of paeoniflorin, salvianolic acid B, rhein, schisandrin,

emodin, chrysophanol, and tanshinone

I , were 10.04-250.95 pg - mL™ (r=0.999 5) , 10.25-256.28 pg - mL™ (r=

0.999 7 ), 0.84-21.07 pg* mL™' (r=0.999 5 ), 0.91-22.86 pg * mL™" (r=0.999 2 ), 0.67-16.72 ug * mL™"' (r=0.999 1),
1.45-36.30 pg * mL™ (7=0.999 5 ), 0.38-9.40 pg - mL™' (r=0.999 3 ), respectively. The average recoveries ( n=9 ) were
99.5%-101.6% with RSD of 0.61%-1.1%. The contents of above—mentioned seven constituents in samples were 2.327—
2.835 mg- g, 2.423-3.158 mg- g ', 0.051-0.207 mg - g', 0.052-0.326 mg* g ', 0.089-0.155 mg - g*, 0.330-
0.481 mg- g, 0.045-0.087 mg * g™, respectively. Conclusion: The method can be used to determine the content of

paeoniflorin, salvianolic acid B, thein, schisandrin, emodin, chrysophanol, and tanshinone II , in Ruangan Suopi pills.

Keywords: Ruangan Suopi pills; Paeoniae Radix Rubra; Salviae Miltiorrhizae Radix et Rhizoma; Rhei Radix

et Rhizoma; Schisandrae Chinensis Fructus; paeoniflorin; salvianolic acid Bj; rhein; schisandrin; emodin;

chrysophanol ; tanshinone I ,; HPLC
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Fig. 1 HPLC chromatograms of reference substances, sample and negative samples
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Tab.1 Linearity correlations of seven constituents
%y [EVEY:y Ze V] (linear range )/
( constituent ) ( regression equation ) (pg-mL™") '
25254 ( paconiflorin ) Y=1.575 x 10'X+2.072 x 10’ 10.04~250.95 0.999 5
FHE R B ( salvianolic acid B) Y=1.668 x 10°X+2.444 x 10 10.25~256.28 0.999 7
KR ( rhein ) Y=8.454 x 10°X+1.3 50 x 10* 0.84~21.07 0.999 5
FRFEEH (schisandrin ) Y=4.226 x 10'X+3.621 x 10’ 0.91~22.86 0.999 2
K ZE (emodin ) Y=6.692 x 10°X+2.148 x 10 0.67~16.72 0.999 1
K ( chrysophanol ) Y=8.512 x 10°X+7.502 x 10° 1.45~36.30 0.999 5
I, (tanshinone 1T ,) ¥=6.083 x 10'X-2.323 x 10° 0.38~9.40 0.999 3
233 REHEAE RS 2007 TURA IR B ENEE R
W10 pL, F2 “2.27 Wi @GS MESFE 6 12 2.3.5 FuEtiln Rl — 4l s, EIRCE,

SRUWETRIFN, G5 SRAT251 PR B KR | AR T B
KRR KB JHSE T, e AU RSD 43514
1.1%.1.2%.0.79% . 1.4% . 1.6% . 0.98% . 1.2%, 3 W 1Y
whE A R R AT

234 EEMWRE  BUE AR S (S 161216)
4 25 A0 A 5 BIF A R R 6 Ay, 2 “2.1.27 TR ) i
Tl 2 6 O fHial i VR T, ¢ “2.27 T (3% 2% 4l
Eo GERATZYH SHIER BRI FEEH K
WR R S, 255 &5 510 2.765 .
3.072.0.202.0.219.0.151,0.326.,0.086 mg* g™, RSD

5 3 R 1.4% . 0.69% . 0.39% . 1.1% . 1.4% . 0.87% . 1.7%,
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BEMGE . 25 AT 25 P IR B LK B IR | TR 1 B
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BER A RAEEIR T 24 h WEEGE
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B3 4, A B BT Y 50% L 100% . 150% 3 4~7K
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Tab.2 Recoveries of seven constituents
FEA fA L T SRR
3% e ( sample (added TR [ElES ( average
X (‘measured RSD/%
( constituent ) ('sample mass ) /g amount ) amount ) (recovery ) /% recovery )/
amount ) /mg
/mg /mg % (n=9)
A2 Y ( paeoniflorin ) 0.483 8 1.3377 0.7119 2.0416 98.9 99.5 0.70
0.4910 13576 0.7119 2.064 6 99.3
0.491 1 1.3579 0.7119 2.065 3 99.4
0.500 5 1.3839 1.4237 2.801 4 99.6
0.493 4 1.364 3 1.4237 2.792 8 100.3
0.5384 1.488 7 1.4237 2.906 7 99.6
05025 1.389 4 2.1356 3.500 2 98.8
0.524 3 1.4497 2.1356 3.564 7 99.0
0.5192 14356 2.1356 3.5914 100.9
7+ B M2 B (salvianolic 0.483 8 1.486 4 0.791 1 2.2896 101.5 100.1 1.1
acid B) 0.4910 1.508 5 0.791 1 2.2939 99.3

i
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®2(%)
) ol ity T e SRR
)% b ('sample (added ) EfljE (average
( constituent ) (sample mass ) /g amount ) amount ) ( measured (recovery ) /% recovery )/ RSb/%e
/mg /mg amount ) fmg % (n=9)

F+ B & B(salvianolic 0.4911 1.508 8 0.791 1 22946 99.3
acid B) 0.500 5 1.5377 1.5821 3.107 5 99.2
0.493 4 1.5159 1.582 1 3.080 1 98.9
0.538 4 1.654 1 1.5821 3.2653 101.8
0.502 5 1.543 8 23732 39391 100.9
0.524 3 1.6108 23732 39773 99.7
0.5192 1.595 1 23732 3.980 3 100.5

K#M ( rhein ) 0.483 8 0.098 0 0.053 1 0.150 8 99.4 99.6 0.61
0.491 0 0.099 5 0.053 1 0.1524 99.7
0.491 1 0.099 5 0.053 1 0.1520 98.9
0.500 5 0.101 4 0.106 1 0.206 8 99.3
0.493 4 0.100 0 0.106 1 0.205 1 99.1
0.538 4 0.109 1 0.1061 02150 99.8
0.502 5 0.101 8 0.159 2 0.2615 100.3
0.5243 0.106 2 0.159 2 0.266 7 100.8
0.5192 0.105 2 0.159 2 0.263 3 99.3

TR (schisandrin ) 0.483 8 0.105 8 0.056 3 0.1614 98.7 99.8 1.1
0.4910 0.107 4 0.056 3 0.163 8 100.2
0.491 1 0.107 4 0.056 3 0.163 1 98.9
0.500 5 0.109 5 0.1126 0.222 8 100.7
0.493 4 0.107 9 0.1126 0.220 1 99.6
0.538 4 0.117 7 0.112 6 0.229 3 99.1
0.502 5 0.109 9 0.168 9 0.281 6 101.7
0.524 3 0.114 7 0.168 9 02851 100.9
0.5192 0.1135 0.168 9 0.280 5 98.8

K# % (emodin ) 0.483 8 0.0732 0.0390 0.1125 100.8 101.6 0.65
0.491 0 0.074 3 0.0390 0.1139 101.7
04911 0.074 3 0.0390 0.1135 100.6
0.500 5 0.0757 0.0779 0.1554 102.3
0.493 4 0.074 7 0.077 9 0.154 2 102.1
0.538 4 0.0815 0.0779 0.160 4 101.3
0.502 5 0.076 0 0.116 9 0.1957 102.4
0.5243 0.079 3 0.116 9 0.198 6 102.0
0.5192 0.078 6 0.116 9 0.197 4 101.7

K# T} ( chrysophanol ) 0.483 8 0.1577 0.083 9 02415 99.9 100.0 1.1
0.4910 0.160 0 0.083 9 0.2432 99.1
0.491 1 0.160 0 0.083 9 02423 98.0
0.500 5 0.163 1 0.167 8 03336 101.6
0.493 4 0.160 8 0.167 8 0.326 8 98.9
0.538 4 0.175 5 0.167 8 0.3450 101.0
0.502 5 0.163 8 0.2517 04176 100.8
0.524 3 0.1709 0.2517 04228 100.1
0.5192 0.169 2 0.2517 0.420 8 100.0

F+ 2 i 1, (tanshinone 0.483 8 0.0417 0.022 2 0.063 9 100.2 99.8 1.0
I, 0.491 0 0.0423 0.022 2 0.064 5 100.1
0.491 1 0.0423 0.0222 0.064 1 98.3
0.500 5 0.043 1 0.044 3 0.086 9 98.9
0.493 4 0.0425 0.044 3 0.086 2 98.7
0.538 4 0.046 4 0.044 3 0.090 9 100.6
0.502 5 0.043 3 0.066 5 0.1103 100.8
0.5243 0.045 1 0.066 5 0.1125 101.3
0.5192 0.044 7 0.066 5 0.1110 99.7
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Tab.3 Assay results of samples

s FHBZ B s N . . i
i3 AJEH . KR kT EEH PN N PHEEAT,
( salvianolic
(lot No. ) ( paeoniflorin ) dB) ( rhein ) ( schisandrin ) (‘emodin ) ( chrysophanol ) ( tanshinone 1T, )
aci
160831 2.327 2.801 0.091 0.052 0.089 0.481 0.045
161124 2437 2.423 0.051 0.326 0.127 0.330 0.054
161216 2.835 3.158 0.207 0.226 0.155 0.335 0.087
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