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Simultaneous determination of 14 components in
Lidanpaishi tablets by HPLC

GUO Qi, WANG Hai-bo, LI Xiang—yang, LI Hai—yan, LI Gui—ben

( Henan Provincial Institute of Food and Drug Control , Zhenzhou 450000, China )

Abstract Objective: To develop an HPLC method for simultaneous determination of chlorogenic acid, naringin,
hesperidin, neohesperidin, baicalin, wogonoside, baicalein, aloeemodin, rhein, wogonin, emodin, costunolide,
dehydrocostus lactone and chrysophanol in Lidanpaishi tablets. Methods: The chromatographic separation was on
Phenomenex Luna 5u—Cg column ( 4.6 mm x 250 mm, 5 pm ) with a mobile phase consisting of 0.5% phosphoric acid

solution ( A ) —acetonitrile ( B ) in a gradient mode at 30 °C. The flow rate was 1 mL * min~' and the UV detection wavelength
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was set at 254 nm. Results: Excellent chromatographic separation was achieved with good linearity (r = 0.999 1)

within the linear range of chlorogenic acid, naringin, hesperidin, neohesperidin, baicalin, wogonoside, baicalein,

aloeemodin, rhein, wogonin, emodin, costunolide, dehydrocostus lactone and chrysophanol; RSD of the precision

test was less than 2.0%. The average recoveries of the fourteen components were in the range of 97.8%-100.7%.

The contents of fourteen components in each tablet sample were 0.05-0.25 mg, 0.00-4.30 mg, 0.28-1.03 mg,
1.39-34.45 mg, 2.85-5.71 mg, 0.32-0.97 mg, 0.89-1.43 mg, 0.06-0.33 mg, 0.05-0.26 mg, 0.43-0.95 mg,
0.09-0.38 mg, 0.04-0.12 mg, 0.03-0.14 mg, and 0.22-0.54 mg, respectively. Conclusion: Proved by method

validation, this method could be used to determine chlorogenic acid, naringin, hesperidin, neohesperidin,

baicalin, wogonoside, baicalein, aloeemodin, rhein, wogonin, emodin, costunolide, dehydrocostus lactone and

chrysophanol in Lidanpaishi tablets.

Keywords: Lidanpaishi tablets; chlorogenic acid; naringin; hesperidin; neohesperidin ; baicalin; wogonoside

baicalein; aloeemodin ; rhein; wogonin; emodin; costunolide ; dehydrocostus lactone ; chrysophanol ; Artemisiae

Scopariae Herba; Aurantii Immaturus Fructus; Scutellariae Radix; Rhei Radix et Rhizoma; Aucklandiae Radix;

multicomponent analysis of Chinese patent medicine ; high performance liquid chromatography
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Fig. 1
corresponding Chinese herbal medicines( C )

HPLC chromatograms of mixed reference substances( A ), sample of Lidanpaishi tablets( B ) and negative sample without the
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Tab.1 Regression equations, correlation cofficients, and

linear ranges of fourteen constituents

5% [l )=y ,
. . r (linear
( component ) ( regression equation )
range )/ pg

LRJER ( chlorogenic acid ) ¥ = 8738 x 10°X=1.72 0.999 7  0.023~0.467
fill 4 ( naringin )
16 21 (hesperidin )

SRS 2 (neohesperidin ) ¥=1.599 x 10°X-4.39
P!

¥=6.509 x 10X-5.45 09995 0.143~2.856

Y=1.042 x 10°X-3.18 0.9998 0.070~1.394

09992 0.073~1.452

#54F (baicalin ) Y=6.146x 10°’X-691  0.9999 0.046~0.929

WA (wogonoside ) ¥=6.839 x 10°X=7.26  0.999 8  0.044~0.875

5252 (baicalein ) Y=1276x 10'X=224  0.999 8 0.028~0.570

\;

FEEERIEZ (aloeemodin) Y = 2365 x 10°X-30.7 0.9995 0.012~0.237
KER (rhein ) Y = 3206% 10X-0513 0.9997 0.021~0.415
A ZR (wogonin ) Y=7463x 10°X-9.64  0.9993 0.029~0.579

Kk E (emodin ) Y = 2274x 10°X-635 0.9998 0.016~0.318

KREHE I (costunolide) ¥ = 1.874 x 10X-0.856 0.999 2  0.044~0.891

FEARE N Y = 1277 x 10X-0.631 0.999 1 0.037~0.744
(dehydrocostus lactone )

K&} (chrysophanol) Y = 7.081 x 10°X=19.5 0.9994 0.041~0.813
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Tab.2 Recoveries of fourteen constituents
W PRk R T HUEEST o SEE ISR RSD/
( component) ( s-ample ('sample (‘added ( measured (recovery ) /% (average %
weight ) /g content )/ pg content )/ pg content )/ Hg recovery ) /%
LRI ( chlorogenic acid ) 0.2538 91.37 82.95 174.5 100.2 98.7 12
02513 90.47 82.95 171.8 98.0
02521 90.76 82.95 172.9 99.0
0.249 5 89.82 82.95 171.4 98.3
0.2487 89.53 82.95 1722 99.7
0.250 8 90.29 82.95 170.6 96.8
Hl 2 4 ( naringin ) 0.253 8 350.24 321.03 660.3 96.6 98.1 2.0
02513 346.79 321.03 658.7 97.2
02521 347.90 321.03 659.8 97.2
0.249 5 34431 321.03 656.4 97.2
0.2487 34321 321.03 670.2 101.9
0.250 8 346.10 321.03 662.6 98.6
18 B2 (hesperidin ) 0.253 8 218.27 283.04 487.1 95.0 97.8 1.6
02513 216.12 283.04 491.5 97.3
0.252 1 216.81 283.04 492.6 97.4
02495 214.57 283.04 4952 99.1
0.248 7 213.88 283.04 4922 98.3
0.250 8 215.69 283.04 496.9 99.4
B8 K21 (neohesperidin ) 0.253 8 705.56 778.34 1501.6 102.3 100.7 13
02513 698.61 778.34 14718 99.3
0.252 1 700.84 778.34 14923 101.7
0.249 5 693.61 778.34 14717 100.0
0.248 7 691.39 778.34 1479.8 101.3
0.250 8 697.22 778.34 1470.6 99.4
HAAF (baicalin) 0.253 8 1497.42 1320.20 27865 97.6 99.8 1.4
0.2513 1482.67 1320.20 27912 99.1
0.252 1 1487.39 1320.20 2799.1 99.4
0.2495 1472.05 1320.20 28116 101.5
0.248 7 146733 1320.20 2795.9 100.6
0.250 8 1479.72 1320.20 28074 100.6
LAY (wogonoside ) 0.253 8 162.43 165.40 326.8 99.4 98.5 1.6
0.2513 160.83 165.40 321.9 97.4
0.252 1 161.34 165.40 3228 97.6
0.249 5 159.68 165.40 319.5 96.6
0.248 7 159.17 165.40 326.3 101.0
0.250 8 160.51 165.40 324.1 98.9
# 2 (baicalein ) 0.253 8 492.37 520.30 1016.8 100.8 100.0 12
0.2513 487.52 520.30 1009.4 100.3
0.252 1 489.07 520.30 1005.3 99.2
0.249 5 484.03 520.30 10137 101.8
0.248 7 482.48 520.30 998.5 99.2
0.250 8 486.55 520.30 1000.2 98.7
LR S
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F204)
o PR R JAHE UEEST i SR RS/
( component ) ( s‘ample ('sample (added ( measured (recovery )/% (average %
weight ) /g content )/ ug content )/ pg content )/ Mg recovery ) /%

PRI E (aloeemodin ) 0.253 8 126.90 118.34 244.2 99.1 100.4 13
02513 125.65 118.34 243.1 99.2
0.252 1 126.05 118.34 247 102.2
0.249 5 124.75 118.34 2449 101.5
0.2487 124.35 118.34 243.6 100.8
0.250 8 125.40 118.34 243.1 99.5

KA ( rhein ) 0.253 8 96.44 105.60 201.9 99.9 98.8 0.9
0.2513 95.49 105.60 200.2 99.2
0.252 1 95.80 105.60 201 99.6
0.249 5 94.81 105.60 197.8 97.5
0.248 7 94.51 105.60 197.9 97.9
0.250 8 95.30 105.60 199.6 93.8

X % (wogonin ) 0.253 8 218.27 289.50 504.3 98.8 99.3 0.8
0.2513 216.12 289.50 503.5 99.3
0.252 1 216.81 289.50 501.1 98.2
0.249 5 214.57 289.50 502.8 99.6
0.2487 213.88 289.50 504.9 100.5
0.250 8 215.69 289.50 503.1 99.3

K#Z (emodin ) 0.253 8 182.74 143.60 323.6 98.1 98.7 0.9
0.2513 180.94 143.60 324.1 99.7
0.252 1 181.51 143.60 3224 98.1
0.249 5 179.64 143.60 3227 99.6
0.2487 179.06 143.60 321.1 98.9
0.250 8 180.58 143.60 320.9 97.7

AL ( costunolide ) 0.2538 60.91 55.01 114.7 97.8 99.4 1.0
0.2513 60.31 55.01 1152 99.8
0.252 1 60.50 55.01 1149 98.9
0.249 5 59.88 55.01 1152 100.6
0.248 7 59.69 55.01 114.5 99.6
0.250 8 60.19 55.01 115.1 99.8

FEANTF N 0.2538 71.06 64.38 133.5 97.0 98.6 1.6
(dehydrocostus lactone ) 0.2513 70.36 64.38 135.2 100.7
0.252 1 70.59 64.38 134.8 99.7
0.249 5 69.86 64.38 133.9 99.5
0.248 7 69.64 64.38 131.9 96.7
0.250 8 70.22 64.38 1334 98.1

KB ( chrysophanol ) 0.2538 197.96 158.16 355.6 99.7 100.3 1.0
0.2513 196.01 158.16 354.3 100.1
0.252 1 196.64 158.16 3529 93.8
0.249 5 194.61 158.16 355.6 101.8
0.248 7 193.99 158.16 353.8 101.0
0.250 8 195.62 158.16 354.7 100.6

hhiHE i
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*3 HREENELER(mg- k', n=6)
Tab.3 Assay results of samples
K FEA
ity WU OMECH MR BRRERCE " DAY HAR AR - RGeS — V\]t:ﬁ’: NBE R
(lot (chloro-  (narin-  (hespe-  ( neohes- /\,7 ~ (wogon-  (baica- % (alocem- wogo- e 8 (dehyd-  ( chryso-
. . . . (baicalin) . ) (thein ) . (emodin ) ( costun-
No.)  genicacid) gin) ridin)  peridin ) oside ) lein ) odin ) nin ) lide) tocostus  phanol )
o lactone )
150203 0.15 0.14 0.38 2.73 2.97 0.44 0.92 0.07 0.09 0.64 0.13 0.11 0.13 0.29
150304 0.25 0.24 0.35 9.37 3.37 0.65 1.20 0.10 0.11 0.88 0.19 0.04 0.04 0.38
150501 0.12 1.20 0.44 26.94 3.84 0.37 0.89 0.08 0.10 0.52 0.15 0.06 0.04 0.22
FP08001 0.12 391 0.39 19.71 2.85 0.58 1.06 0.33 0.26 0.72 0.27 0.11 0.10 0.44
FPO8002  0.15 4.30 1.03 21.68 5.71 0.69 1.43 0.20 0.24 0.95 0.38 0.10 0.12 0.47
FP08003 0.18 0.69 0.43 1.39 2.95 0.32 0.97 0.25 0.19 0.43 0.36 0.12 0.14 0.39
20130903 0.10 0.84 0.36 24.35 3.90 0.97 1.26 0.13 0.21 0.67 0.29 0.11 0.13 0.54
20140502 0.11 2.13 0.28 34.45 3.68 0.71 1.39 0.15 0.14 0.80 0.33 0.08 0.08 0.42
20140808 0.14 2.27 0.49 28.58 3.12 0.53 0.99 0.10 0.16 0.64 0.34 0.09 0.12 0.37
150101 0.05 0.00 0.35 2.32 3.03 0.55 1.14 0.06 0.05 0.47 0.09 0.04 0.03 0.30
32 WRMIERE O T SEBIS IR B B R R R R TR 2 SR A R ORI R

TR R BT ST SR SR
ORI DUES R KER ARERNEELEARE
DAY T TR 1 1% ) B 2, S 38 rh R R DAD 3 45
R, g5 A B I s R R 2R 575 18, X 200~400
nm % B N B HPLC G 1750 8. 45 5R R B0,
T 254 nm K &1, HPLC &3 b 6 € 1 05 > %k
GR35 A R AR e 254 nm VE A S o
33 JishtinE s XA AR 4 A e A T
SRR R L A PR - K R G B -
KRG LG - KRG LI - Bk R G5, KK
E it S AR HOI A —2E Ho B A BRAA Bl T i AR 2 1
G ST o B R MR el it — D B
FEFI R 2 -0.5% R /K TR ALY i sh A R 48
EATRR BEVRIBE , RO AT 3k B AT 14 JE 2 40 25, 415 B4R
ORERFES]S
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FeAE OB B RS DUE S AR AR
R OKER DUESE KER ARERNEE LEAARE
PR AR W 1) & i, PR 3mSR KA
PIRIIEHEA 45 B A 22 5, i J2 11 0
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i 24 4% M4 FA = R h e R R A R AT B
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