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Simultaneous quantification of six components in
Zhibai Dihuang pills by dual-wavelength UPLC

WANG Chang—shun, LIU Yong-li", DUAN Ji-ping,
YANG Shu—-nan, KONG Ya-ping, FENG Li

( Hebei Institute for Drug Control, Shijiazhuang 050011, China )

Abstract Objective: To develop a method for simultaneous determination of morroniside , mangiferin, loganin,
peoniflorin, berberine and paeonol in Zhibai Dihuang pills by dual-wavelength UPLC. Methods: The separation
was performed on a C;g (2.1 mm x 100 mm, 1.7 pm ) and the column temperature was set at 40 °C. The mobile phase was
composed of acetonitrile and 0.1% phosphoric acid with gradient elution at a flow rate of 0.4 mL * min™". The detection
wavelength was set at 236 nm for morroniside , mangiferin, loganin and peoniflorin and at 274 nm for berberine
and paeonol. Results: The analysis time was only 12 min. The linear ranges of morroniside, mangiferin, loganin,
peoniflorin, berberine and paeonol were 2.488—124.4 ng, 2.506-125.3 ng, 4.404-220.2 ng, 2.672-133.6 ng, 5.870-293.5 ng
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and 4.795-239.8 ng (r = 0.999 8 ) , respectively. The recoveries (n = 9 ) of the six compounds were 100.0%,
101.3%, 100.8%, 101.6%, 100.5% and 98.4%, respectively. The contents of above—mentioned six components
in 20 samples were 0.37-1.04 mg* g™, 0.05-041 mg+ g ', 0.50-0.75 mg* g ', 0.43-0.83 mg* g, 0.57-1.02 mg - g
and 0.77-1.33 mg* g, respectively. Conclusion: The method can be used for quality control of Zhibai Dihuang

pills.

Keywords: Zhibai Dihuang pills; morroniside ; mangiferin; loganin; peoniflorin; berberine ; paeonol ; Corni

Fructus; Anemarrhenae Rhizoma; Hellodendri Chinensis Cortex; Moutan Cortex ; quantitation ; dual-wavelength—
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Fig.1 The chromatograms of mixed reference substances( A, C )and sample( B, D )
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K1 BUEXRERER
Tab.1 Linearity

(SRl

( compound )

[l )7 e

(linear regression equation )

S (morroniside ) Y=4 627.80X+1 496.31

PERAF (mangiferin ) Y=11992.52X+3 301.87
LT (loganin ) Y=4 210.88X+5 309.03
A251F ( peoniflorin ) Y=3391.23X+5 347.67
LR/ INEERK ( berberine hydrochloride )

FFEZ B ( paeonol )

Y=10 587.25X+8 649.22

Y=12 891.07X+16 250.91

(linear range ) /ng
0.9999 2.488~124.4
0.999 9 2.506~125.3
0.999 9 4.404~220.2
0.999 8 2.672~133.6
0.999 9 5.870~293.5
0.999 9 4.795~239.8

2.6 FoE ks BURE— BRI, 40T 0.1,
2.3.5.7.20.24 h JEFEI A, 10 S5 0 THT FR R AL,
SER BT PR DR AT NER L ST
1y g 1] AR AR 40 (B9 RSD 435118 2.1% . 1.8% . 2.4% .
0.47% . 0.41% . 1.0% , 3= WA Sl Ve & 0 T ik, 78
24 h NEAE o

2.7 RGLE RS AR A CRE L,

03—, 53 BRI A 50% B st K ¥ i e il
B, H L 3 VR BE R A 6 IR A TR 25 mL,
Fie “2.27 TUF Iy ik il R W, HERE I L A
M, S5 003 2, 0% & 9 O ki v v 52
W S RAT EAERAT AT /N P R 9 1)
1 AR (=9 ) 43 51 4 100.0% . 101.3% ., 100.8% .
101.6%.100.5% .98.4%. 3 W A J5 3% Inl g

1L 5 150301 ), 45 % PRI 0y, Fi 1y 29025 g, 53 R4f.
F2 ERFRLKER
Tab.2 Recovery
i A T IEES Ty e ( avtzf‘/% RSD/
( component ) ( content ) /mg (added ) /mg (found ) /mg (recovery ) /% (n=3) %
BEHAT (morroniside ) 0.204 3 0.103 7 0.309 4 101.4 100.9 0.45
0.204 9 0.103 7 0.309 1 100.5
0.204 6 0.103 7 0.309 2 100.9
0.2009 0.207 3 04111 101.4 101.1 0.43
0.201 4 0.207 3 0.4114 101.3
0.2018 0.207 3 0.410 4 100.6
0.2018 03110 0.506 4 97.9 98.1 0.26
0.202 8 03110 0.508 7 98.4
0.203 3 03110 0.508 3 98.1
PRAF (mangiferin ) 0.069 0 0.0339 0.103 3 101.2 101.6 0.45
0.069 1 0.0339 0.103 5 101.5
0.069 1 0.0339 0.103 7 102.1
0.067 8 0.067 9 0.136 6 101.3 101.5 0.15
0.068 0 0.067 9 0.1370 101.6
0.068 1 0.067 9 0.1370 101.5
0.068 1 0.104 4 0.1737 101.2 100.9 0.21
0.068 4 0.104 4 0.173 6 100.8
0.068 6 0.104 4 0.1737 100.7
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Fa2(&)
% Ji A T HUEES s i AR RSD/
( component ) ( content ) /mg (added ) /mg ( found ) /mg (recovery ) 1% ( av(ef_g;’ 3/% %
A (loganin ) 0.158 3 0.082 6 0.2415 100.7 100.4 0.29
0.158 8 0.082 6 0.241 6 100.2
0.158 6 0.082 6 0.241 4 100.2
0.1557 0.165 1 0.3239 101.9 101.7 0.67
0.156 1 0.165 1 0.3249 102.2
0.156 4 0.165 1 03230 100.9
0.156 4 02752 0.4327 100.4 100.4 0.35
0.1572 02752 0.434 6 100.8
0.1575 0.2752 0.433 1 100.2
AT251F ( peoniflorin ) 0.1149 0.0557 0.171 0 100.7 101.2 0.45
0.1152 0.0557 0.171 8 101.6
0.1151 0.0557 0.1715 101.3
0.1130 0.1113 0.2252 100.8 100.6 0.15
0.1133 0.1113 0.2253 100.6
0.1135 0.1113 0.225 4 100.5
0.1135 0.1670 0.286 3 103.5 102.8 0.61
0.114 1 0.1670 0.2855 102.6
0.114 3 0.1670 0.2852 102.3
/INEERR, ( berberine ) 0.204 3 0.104 8 03117 102.5 101.9 0.54
0.204 9 0.104 8 03112 101.4
0.204 6 0.104 8 03114 101.9
0.200 9 0.209 6 0.413 4 101.4 101.5 0.31
0.201 4 0.209 6 0.4147 101.8
0.201 8 0.209 6 0.4140 101.2
0.201 8 03145 0.509 8 97.9 98.2 0.24
0.202 8 03145 05118 98.2
0.203 3 03145 05123 98.2
FFH 5 ( paeonol ) 0.227 3 0.099 9 0.3256 98.4 98.1 0.27
0.2279 0.099 9 0.3257 97.90
0.2277 0.099 9 0.3256 98.0
0.2235 0.199 8 0.419 0 97.8 98.7 1.68
0.224 1 0.199 8 0.424 8 100.5
0.224'5 0.199 8 0.4199 97.80
0.2245 0.299 7 0.519 4 98.4 98.4 0.26
0.2256 0.299 7 0.5212 98.6
0.226 1 0.299 7 0.5200 98.1
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Tab.3 Contents of six components in samples

AR Fr s B TR BT AT INEED Pzl
( manufacturer ) (No.) ( morroniside ) ( mangiferin ) (loganin ) ( peoniflorin ) ( berberine ) ( paeonol )
WA T (Hebei T ) 1 0.79 0.32 0.68 0.83 1.02 1.25
2 0.54 0.41 0.55 0.73 0.77 1.07
3 0.75 0.31 0.63 0.76 0.98 1.24
AT (Hebei T ) 4 0.84 0.29 0.72 0.43 0.82 0.77
5 0.76 0.28 0.70 0.44 0.87 0.86
6 0.59 0.24 0.69 0.43 0.72 0.99
LI ( Hebei 1) 7 0.88 0.29 0.71 0.66 0.80 0.90
8 1.04 0.28 0.61 0.68 0.57 1.12
9 0.80 0.27 0.62 0.45 0.80 0.89
10 0.80 0.29 0.64 0.65 0.84 0.86
Jt5t I (Beijing 1) 11 0.38 0.23 0.50 0.51 0.74 1.07
12 0.64 0.05 0.75 0.74 0.83 133
13 0.45 0.29 0.59 0.44 0.87 1.00
14 0.53 0.26 0.63 0.58 0.81 1.31
15 0.43 0.27 0.54 0.52 0.86 1.27
16 0.53 0.29 0.55 0.52 0.85 1.19
17 0.37 0.29 0.55 0.43 0.81 0.97
18 0.51 0.33 0.57 0.51 0.88 1.15
Jt5C T (Beijing T ) 19 0.50 0.11 0.59 0.44 0.57 0.93
20 0.57 0.34 0.64 0.64 0.89 1.03

4 g

4.1 HREUFEMELEE BE TS 1 h R 1 h i
715 min J5 PRI 1 h A5 0860 R B AL B
TP SR AT NEE TR 6 AR
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S5, HE P SR /INEERE S B AR T I, N T
HEEICE 4, I AL T2 50, B 3R BRI 3 1 h AR 4
B

42 EBPRKAERE RS ORI DR
AT R IR/NBET T B Wy (0 BRI AT A

WA 5, 75 200~400 nm AT PR, 45

B KW Wik K43 1 A 236,258, 240,230,265, 274
nmo AT E AT RO A o i, R T
236 nm Fl 274 nm 1E R E P, IR THERK
WS R I P T A o B iR 25 . SRR
R ISR 550000 2 T 45 10 e 4 SR 0
25 AR CE B ST S R DR AT AT
Hor % 4 R 236 nm, ZINBEBR L P B Ty 04 A T i 4 Ry
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