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ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of protocatechuic
acid, neochlorogenic acid, protocatechuic aldehyde, chlorogenic acid, cryptochlorogenic acid, caffeic acid,
isochlorogenic acid B, isochlorogenic acid A and isochlorogenic acid C in Waigan Fengsha Granules [ Xanthium
sibiricum Patrin ex Widder, Vernonia patula ( Ait.) Merr., Helictercs angustifolia L., etc. |. METHODS The
analysis of methanol extract of this drug was performed on a 25 °C thermostatic Hypersil C; column (250 mm Xx
4.6 mm, 5 pm), with the mobile phase comprising of acetonitrile—0. 2% phosphoric acid flowing at 1. 0 mL/min
in a gradient elution manner, and the detection wavelengths were set at 273, 327 nm. Cluster analysis and principal
component analysis were conducted in ten batches of samples. RESULTS Nine constituents showed good linear
relationships within their own ranges (r>0.999 0) , whose average recoveries were 95. 6% —103. 5% with the RSDs
of 1.9% —2. 8% . Ten batches of samples were clustered into three categories, the former two principal components
demonstrated the accumulative contribution rate of 91.936% % . CONCLUSION  This accurate, sensitive,
reliable and reproducible method can be used for the quality control of Waigan Fengsha Granules.
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20180401, 20180402, 20180403, 20190301 .
20190302, 20190303, 20190401), i) PG EE2,
KEFEARIRGI T B4t JJLZERE (5 110810-
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fie “2.37 WUR kAl imw, 7E “2.17
TR A5 A& HERE 10 wL M, D75 R LSRR |
BERER . JRLAC WS, SRR, FRak iR, minE
iz, SekRMR B, RERmR A, SRR C SA &



2020 4F 8 A
¥4 £l

R %

Chinese Traditional Patent Medicine

August 2020
Vol. 42 No. 8

4 5
2

kﬂ AKJJ

i

01 23 456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

A. XA

J\LA%MJJU&JLMJJ L

01 2 3 456 7 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

B. ik 5
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1. protocatechuic acid 2. neochlorogenic acid 3. protocatechuic aldehyde

7. isochlorogenic acid B 8. isochlorogenic acid A 9. isochlorogenic acid C

4. chlorogenic acid 5. cryptochlorogenic acid 6. caffeic acid

1 £&H% HPLC &if[E

Fig.1 HPLC chromatograms of various constituents
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Tab.1 Linear relationships of various constituents

W I , o R
(pg-mL™")
JRILASTR Y=22 726X-5 308. 2 0.9991  1.47~13.16
Bk R R Y=31091X-18 259 0.999 1  3.78~34.02
LA Y=37 573X-705. 4 0.9999  0.74~6.70
LR Y=29 398X+18 288 0.999 4  3.84~34.56
[SEIE Y=27 698X+15 105 0.9993  3.66~32.98
WiIHE 2 Y=58 591X+80. 55 1.0000  0.32~2.90
REFER B Y=32 640X-151.4 1.0000  6.15~55.37
SEEIR A Y=32799X+1 145.4 1.0000  3.21~28.87
SEFERR C V=23 435X+1 619.8 1.0000  5.85~52.63

RSD 4351k 2.2% . 1.1% . 2.2% . 1.7% . 1.5% .
3.0% . 2.3% . 3.1% . 2.5%, FWiZJyikE &
RA4r,

2.8 #EMWiXE  HE—MAHKRER (IS
20180301), T 0, 2, 4, 8, 12, 24 h 7F “2.1”
W% 2 A PERE 10 WL 2, A5 IR LASHR |
bR . OIS SRR . BRek R . nmE
iR, LR B, TERMR A, TR C 1L
RSD 23 °h 1.4% . 1.7% . 1.7% . 2.5% . 1.1% .
2.6% . 1.8%% . 2.6%% . 1.7% , W]tk 5 %
WAE24 hNFRUE M R AT,

2.9 mAwEkFRXE B 6 MR (HS
20180301) , B2 5.0 g, KHEFRE, M 100%
K IAKT BE SR, 4% «2.37 TR Jr ik il &5t

AR, 76 “2. 17 WEAEAF TR 10
WisE, HRECR, 28, FILARIR, Hatimg .
JRILASEE | SRR . BRaksie . WiHEmR . Satim
B, R&ER A, FEERR C PRI k4 5
K 95.6% . 100.7% . 97.1% . 97.6% . 98.4% .
101.4% . 103.5% . 102.5% . 103.4%, RSD 4} %
K 2.1% . 2.3% . 2.8% . 1.9% . 2.4% . 2.6% .
2.6% . 2.3% . 2.5%.
2.10 HamAAETME 10 #HER, #% “2.37
WUR kil g A W, 7E <2, 17 TRk
TAAVERE 10 pL M, AR (hrsdit
15¢) &M AR, SRILE?2,
2,11 &Fit+B25%
2.11.1 Z40Mr @il SPSS 16. 0 Fh¥ 4 2
P EATRR A E B, DARR IR O 28 i AT R 284y
B, oMk AL e, B EirdEE R <7
J7 Euclidean FE ", ARifEfLEFRIEBERE “ 2HEM O
F17, G5HEULE 2, IR, 10 AR R Tk
B3 2, Hrpss 1 545 20180301, 20180401
20190301, 20190302, 20190303, 20190401, %52 2%
£ 35 20180304, 20180402, 20180403, 45 3 2 4y
#% 20180101,
2,112 FWG AT K3 2 Bl bR E IR
hAE R, WL SPSS 16. 0 AT BT, 4
WE3~4, MR 3 A, /T2 A F WA FAEE
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xR2 BERNREENEER (mg/$)
Tab.2 Results of content determination of various constituents ( mg/bag)
= LA R BRI JE LA SRR B2t SR Wik REFR B REFER A  REERC
20180101 0.53 1.43 0.25 2.09 2.30 0.10 1.90 1.02 2.61
20180301 0.51 1.35 0.26 1.62 1. 89 0.14 1. 86 0.96 2.35
20180304 0.69 1. 54 0.30 2.10 2.41 0.13 2.18 1.18 2.91
20180401 0. 47 1.20 0.16 1.45 1.74 0.14 1. 69 0. 89 2.10
20180402 0. 60 1.50 0. 26 1.95 2.32 0.15 2.27 1.18 2.96
20180403 0.52 1.44 0.25 1. 88 2.24 0.15 2.12 1.09 2.79
20190301 0.53 1.36 0.26 1. 80 2.03 0.12 1. 81 0.97 2.40
20190302 0.48 1.38 0.18 1.68 1.95 0.14 1.80 0.92 2.39
20190303 0.48 1.42 0.19 1.75 2.04 0.14 1.88 0.97 2.49
20190401 0. 46 1.35 0.18 1. 63 1.89 0. 14 1. 86 0.94 2.34
casE 0 5 10 15 20 25 e —
Lebel ~ Mum 8 A I i A2 I 8 bR AR (E S R TR
gﬁ}lgi;j SPSS 16. 0 #fFrh, RS PN 1 2 A B v 19 22 B0
we L2 A EHRG IR REAE RS TE TR, B
Case 4 4 _— — N S — v
Gases & FGT AR AR T N R AL, R R, bR
Case 3 3 é }7
case 1 1 MBS S EAF AT RS R IIRE, TZE 2 > o)

2 10 #ERBELSITE

Fig. 2 Cluster analysis diagram for ten batches of samples

BIRT 1, BB 20Tk 3I5 91.936% , KLAT] L
RS BB E R . MR 4 T, ElG2 F
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Tab.3 Eigenvalues and contribution rates for principal

components
ES Wiy FHOEE TR/ % FAHTTHR /%

1 6. 906 76. 734 76.734

2 1. 368 15.202 91.936

3 0.438 4. 869 96. 805

4 0.161 1.787 98. 592

5 0. 106 1. 176 99. 769

6 0.018 0.203 99.972

7 0. 001 0.015 99. 987

8 0.001 0.012 99. 999

9 0. 000 0.001 100. 000

=4 ERSEATER
Tab.4 Loading matrices for principal components

L% Fgr 1 Fgr 2
JRLZER 0. 890 -0. 044
B @2 0.939 0. 050
JRLAs T 0. 839 -0.212
SR 0. 920 -0.338
a2t R 0.971 -0. 127
IHERR -0. 100 0. 990
SER R B 0.919 0.370
SR A 0. 969 0.197
FEJRR C 0.972 0.178
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Fig.3 Score plot for principal component analysis
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