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Simultaneous determination of ten constituents in Waigan Fenghan Granules
by HPLC

GUAN Kai', ZHOU Hui', MAO Qing-wen’

(1. Department of Pharmacy, The Hospital Affiliated to Liaoning University of Traditional Chinese Medicine, Shenyang 110032, China; 2. Liaoning Uni-
versity of Traditional Chinese Medicine, Shenyang 110847, China)

QU Song-yang',

ABSTRACT; AIM To establish an HPLC method for the simultaneous content determination of amygdalin, 3’-
hydroxy puerarin, puerarin, 3'-methoxy puerarin, prim-O-glucosylcimifugin, cimifugin, 5-O-methylvisammioside,
sec-0-glucosylhamaudol, cinnamic acid and cinnamaldehyde in Waigan Fenghan Granules ( Cinnamomi Ramulus,
Saposhnikoviae Radix, Puerariae lobatae Radix, etc.). METHODS The analysis of methanol extract of this drug
was performed on a 25 C thermostatic Agilent ZORBAX Eclipse XDB-C 4 column (4.6 mmXx250 mm, 5 pm),
with the mobile phase comprising of acetonitrile-0. 1% phosphoric acid flowing at 1. 0 mL./min in a gradient elution
manner, and the detection wavelengths were set at 207, 254, 280 nm. RESULTS Ten constituents showed good
linear relationships within their own ranges (r=0.999 1), whose average recoveries were 96. 97% —100. 08% with
the RSDs of 0. 80% —1. 45% . CONCLUSION This simple and reproducible method can be used for the quality
control of Waigan Fenghan Granules.
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WENCE T 2015 4RRR (rPEZG) 3t RO
WRRHAT TG, R SIrhE 25 K HAhZ)
R Ay, ARSI S I 2 BT An S LB 25 R
F, Ry A2 2SRRI, SRR AR IE
WORE PR 2GR T B R | AR, R B KUY
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Waters €2695 B = 0B AH (4 354X ( 3€ [ Waters
vdl) 3 BP-211D B 20 B R (bt 38 2 F) i
IXESABRA D) 3 KQS5200 R 5 P i vEdL (R 1L
M AR A PR A A

B (5 110710-201821, 4JF 99.6% ) |
WHER (45 110786-201604, ZiiJF 98.8% ) .
A (45 110820-201808, 4 & 88.2% ) . &
WZE (#t5 110752-201816, ZhFF 95.4% ) . ik
ZAF (5 111522-201712, 467 96.2% ) . 5-0-F
FEAE 4 BT oK B Y (45 111523201811, 4l JiF
97.4% ) XTHESHINA B 5 24 5 R E I B
3-BREEME (5 17051825, 4 100.0% ) .
3-HEEEMRE (#S 17032021, 4 99. 8% ) |
THERZ (S 18042043, 4l 99.7% ) . ZF Wit
(H1L5 17072821, ZiiFEF 99.5% ) XFHES LG A i
A FH A= e AR ey A PR w) AN XUTE k. [
Wik 12 g (Y TR HM 125 g), it
18090401 ., 18100201, 19020602) ] EIET4EiE =
JU (%) 29 ARA L, HERL, B, B AR
HIE . FIOTEE . 80 e, AT REEE . Kbt
1=, A% HREYPRIETIH P20 R 20l A FRA
A, 2107 R R 2 K2R B B B 2 2 th A ) 32
R 250 %8 S IEah, fF G 2015 AERR (2
By —IS M AR CEOR, AN ikl (TEE
Merck 23 F)) 5 HAWAF Y R dirati; KR4k,
2 HiESER
2.1 &# %4 Agilent ZORBAX Eclipse XDB-C,q
3tk (4.6 mmx250 mm, 5 pm); VizhAH 2
(A) -0.1% BEM2 (B), BEEPENM (0~11.0 min,
9.0%A; 11.0~17.0 min, 9.0% ~15.0%A; 17.0~
32.0 min, 15.0% ~26.0% A; 32.0 ~ 50.0 min,
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26.0% ~ 52.0% A; 50.0 ~ 61.0 min, 52.0% ~
60. 0% A; 61.0~70.0 min, 60.0% ~9.0% A); {&
B & 1.0 mL/min; A& 25 C; & W ¥k K
207 nm'"* (0~17.0 min, EAF{F) . 254 nm!"*+"
(17.0~50.0 min, 3'-FFHERE, BWREKX, 3-H
FHEEMRER . ARRET . FHKRE . 5-0-F 5480 k]
KEEH D Z F AT ). 280 nm!"" (50.0 ~
70.0 min, WARR, FERCEE) ; #FHEE 10 pL,

2.2 B &

2.2.1 XPHRAVATR MR FRIUS X IR IS A, R
R W (VAT 2,718 mg/mL, 3/-FRFEE
#1.152 mg/mL, FMRE 3.438 mg/mL, 3'-H A%
FMRE 0.974 mg/mL, FHRZEFF 2.932 mg/mL, Ft
JBE E 0.946 mg/mL. 5-0-H Kt 4k r ff K g 4F
1.468 mg/mL, Z 3B 1 0.696 mg/mL, P H 2
0.192 mg/mL, B 1.354 mg/mL), &K% &
2.5 mL, & FE—50 mL &fd, PEmEER
ZIE, BIfS (WA 135.9 pg/mL, 3-BREEE
REK 57.6 pg/mL, BRE 171.9 pg/mL, 3'-H %
R ER 48.7 pg/mL, FHRE R H 146.6 pg/mL,
THRR 2 47.3 pe/mL., 5-0-F 3E 4 3 f ok f
73.4 pg/mL. Z F By 34.8 pg/mL. A KR
9.6 we/mL, HERME 67.7 pg/mL) ,

2.2.2 MRSl BUPURLE E, BTN,
Wi NG, B2y 2.0 ¢, REHRE, HEE
B 25 mL FEE %98, FRoEhED, BS (TR
200 W, S 40 kHz) AL 30 min, 0%, AN
SRR R, 55, 0.45 wm fRALIERR T g, IR
SLUEWR, RIS,

2.2.3  FIPERESAWR ORI R AR MET T AL T
FEBIA T 2000 /8, il s e A7 Bessall | Bk
B IRC, BREEAL A BIPERE S, He <2.2.27 TR 7k
il g5, BIAE,

2.3 FiEFER

2.3.1 L@ BOd R A BITERE
PATRGE B, T 2. 17 TEGE AR T R E
SERULIE 1, FRILRTRN, ARk i A AR
BIReiR RGO E, AEERRT L5, HIREikR
BOHKT 4 500, BATETC T,

2.3.2 LPEXRRFE MEWE “2.2.17 BT
IR 4 4% 2.0 mL, BT 25 mL &, H
FERRE R, 5], MmO, BRI
FE2. 5. 10, 15, 20 fiF, il Ak 3R 4 o o e 3 %o iRt
R, E “2.17 TEGEAM T EEREIE . LI
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F. SREER B AL

A 2.3 REERR 3 WRE 4 3-WHEHERRR 5 THUREH 6. THRE 7. 5-0-H EAER B

1. ¥
8. ZIEWT 9. WEERR 10 AR IYEE
1

. amygdalin 2. 3'-hydroxy puerarin 3. puerarin 4. 3'-methoxy puerarin 5. prim-O-glucosylcimifugin =~ 6. cimifugin 7. 5-O-methyl-

visammioside 8. sec-O-glucosylhamaudol 9. cinnamic acid 10. cinnamaldehyde
1 &M% HPLC BiEE

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

% DY Ep r LML/ (pg-mL!)
WA Y=7.112 6x10°X+239.9 0.999 7 10. 872~217. 440
3R E Y=6.379 1x10°X-407. 1 0.999 2 4. 608~92. 160
HE Y=9.487 3x105X+354. 3 0.999 3 13.752~275. 040
3-SR E Y=5.883 6x10°X+288.6 0.999 5 3.896~77.920
TR A Y=8.358 9x10°X+272.7 0.999 8 11. 728 ~234. 560
FHRE Y=4.998 5x10°X-196. 9 0.999 9 3.784~75. 680
5-0-F JL 4 W Br oK Y=8.369 2x10°X+325.2 0.999 1 5.872~117. 440
ZH WY Y=5.167 9x10°X-467. 6 0.999 3 2.784~55. 680
REERR Y=9.247 2x10°X-396. 3 0.999 1 0. 768 ~15. 360
T B Y=5.916 5x10°X+175.7 0.999 6 5. 416~ 108. 320
2.3.3 KE®HERAE WFE—-#XaER, £ 1.63%, RUNZHEERIERL.
“217 WUAFESMF T HEEENE 6 Wk, WS, 2.3.5 Rtk BE g s, T o,
FRIEEME . BARE I-WEEERE, KR 2. 4.6, 10, 16, 24 h 7E “2.1” HEFEFMAT

H.OJHRRER . 5-0-H B4 OR e 2050 B

IRIEERR | A iz BRI T AR RSD 4351 0. 68% . 1. 13%
0.55% . 1.22% . 0.71% . 1.06% . 0.87% . 1.31% .
1.49% . 1.23% , KIUEHREHE BRI,

2.3.4 HEEMIAE  BUPRE &, % “2.2.27

W i ATl 24 6 il s, 78 “2.17
O35 & T SRR 2 &, Bt 3-REE

RE, BRE, 3-FEREEBRE, ﬂ!ﬁ:%ﬁ\ Tt
JRE | 5-0-H SEEAEHT DR EE T | 208, R
FERZ S &5 RSD 2090 1.08% . 1.30% . 0.99% .
1.46% . 1.19% . 1.52% . 1.25% . 1.74% . 1.81% .

PEREE , AT, 3-REEAMRE . HR
F.3-HEEERE }’rlﬁﬁ%%\ FHREER | 5-0-1
BEYEST ORI | ZOP M EERR | R R T
FHLRSD 4351 R 0.71% . 1.06% . 0.58% . 1.19% .
0.69% . 1.03% . 0.90% . 1.33% . 1.47% . 1.24%,
KR WTE 24 h NFEVE R IT

2.3.6  fnAEEICEREE B R S A R A
Wik (L5 18090401) 9 iy, #F4H, 3 3 A 1 4,
M 1.0 g, WEHWE, B THEHEM T, K
BIMAXS B (W5 A1 1,528 mg/mL, 3'-
BRI E 0. 654 mg/mL, EHRE 1.968 mg/ml,
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3B B R K 0.532 mg/mL, JF R I
1.746 mg/mL ., JHEEZ 0.522 mg/mL ., 5-0-F FE4E
B K B2 0. 838 mg/mL, Z Wi 4 0.396 mg/ml,
PFERZ 0. 108 mg/mL, A 0. 782 mg/mL) 0.5,
1.0, 1.5 mL 45 3 15 (294 5 A T8 5 & W
50% . 100% , 150% ), f& “2.2.2” i[5kl &
PR, A “2. 17 WAE AR IR 2
IR R, 4R, WA, 3-REEMRER
BARR 3-WEIEEREK THURE ., JTHIRER | 5-
O-WEEAE ST R P . 2P B, WEERR . K

PSS RE IR A 553 1) Ky 99. 46% , 98.03% . 100. 08% .
98.54% . 99.89% . 97.37% . 97.89% . 96.97% .
97.09% . 100.00% , RSD 43 % K 0.96% . 1.22% .
0.80% . 1.37% . 0.73% . 1.10% . 1.45% . 0.86% .
1.09% . 0.95% ,

24 H&AHAHEFME OR3P (HS
18090401, 18100201, 19020602), HF4H, 4 W%y
2.0 g, WEEMRE, # “2.2.27 W LR 3
B W, 7R “2.17 T ST SR
E, IHEEAE, SRIE2,

x2 BHASHEBNELER (mg/g, n=3)

Tab.2 Results of content determination of various constituents (mg/g, n=3)

I, " - e 5-0-MAEAE
Eilns WA CH 3-REBRE BERE I-HERERZE JHMEH TR WK ZAMWE R H R
18090401 1.524 0. 657 1.972 0.536 1.752 0.519 0. 834 0. 397 0. 109 0.784
18100201 1.378 0.703 2.139 0. 485 1.580 0. 456 0.739 0.361 0.117 0. 858
19020602 1. 603 0. 596 1.777 0. 581 1.911 0. 552 0.902 0.434 0. 096 0.715
3 it .
CEpa ¢

3.1 AHmmikFE ALKHEET MK, H
KT B R [ R AL AR TR,
WA RF AT A AN E 4, MBSO B, %
JEEIBEIR BB AR L L, BB, BOCRH -
BEAR S 1 EAT R L 3 A X R A AR B
FIEIE LA BT A T2, B &0 LG -0. 1%
FRAVEMWEIAR, # “2.17 TR HBIvEm, thrfs
BT TSI TR, PRI, /BRSO B
3.2 BHXGIERE AT ERE AL HE TR
W ) (AT 7006 B 70% £
30% & FES ) L BB Chn g e e
pELDIRDY O B B OO T A ],
A LOMAENRIRBCRZE R RA K, WRES &2 4
PRI AR I T USROG, [R5 42 1 H T[]
(15, 30, 45 min), f %, Wi P B S 52 B
30 minfE A AR A5 T
4 it

ARSI YRR ] HPLC 2 ] s 0 5 A1 Jg JX 9
TR A 3R ERE . BRE, 3-H
ARBRE, FHREL . FHRE. 5-0-F 54
BOKEE . Z Pt WHR ., HE M & f
W, IR ERERIE, MERE S, LEtEiR, Wl
izl B AR A S ARG, A BT R
byl SRR AR bR o A R B R AR
FET AR KA, DURR AR H TR RS E v
7R — 5k
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WE: Br @ WS IFE R EE 5 PRI G, BRE . 3RS R NIBRER ., BEER, #AZ
B, FEAREE, HDE, FHYGEER ., o FMEIN S A R, Fix XY T AR BUR 5 TR Agilent TC-C 35 HE
(250 mmx4.6 mm, 5 um); ¥ BIH ZNE-0. 1% KEGER, BB VEML; AU E 1.0 mL/min; Rl P4 214, 242,
326 nm; FEIR 25 C. LA SENAR, @0 HAD 7 FOr A RGER T, ME S AR, SR 8 Al ES FRH N
LPERBRRIT (r=0.999 2), EXIMAERIEE N 96. 93% ~100. 00% , RSD 4 0.81% ~1.63% , —ill Z3F ik frig4s i 5
SRR . EEI  ZOrERTEERG, AT TR AL B AR

KR . YOI feEasy; — T
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Simultaneous determination of eight constituents in Kuanzhong Shungqi Pills
by QAMS

LUO Hang, LI Hua-sheng, = WANG Wen-yuan
( College of Medicine, Yongzhou Vocational and Technical College, Yongzhou 425100, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of hesperidin, nobiletin, tangeretin, curdione, curcumol, germacrone,
cyperotundone and «-cyperone in Kuanzhong Shungi Pills ( Cyperi Rhizoma, Citri reticulatae Pericarpium,
Curcumae Rhizoma, etc.). METHODS The analysis of methanol extract of this drug was performed on a 25 C
thermostatic Agilent TC-C 3 column (250 mmx4.6 mm, 5 pum), with the mobile phase comprising of acetonitrile-
0. 1% glacial acetic acid flowing at 1. 0 mL/min in a gradient elution manner, and the detection wavelengths were
set at 214, 242, 326 nm. Germacrone was used as an internal standard to calculate the relative correction factors of
the other seven constituents, after which the content determination was made. RESULTS  Eight constituents
showed good linear relationships within their own ranges (r=0.999 2), whose average recoveries were 96. 93% -
100. 00% with the RSDs of 0.81% —1.63%. The results obtained by QAMS approximated those obtained by
external standard method. CONCLUSION  This simple and accurate method can be used for the quality control of
Kuanzhong Shunqi Pills.

KEY WORDS: Kuanzhong Shunqi Pills; chemical constituents; quantitative analysis of multi-components by
single-marker ( QAMS)
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