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Simultaneous determination of ten constituents in Ganmao Zhike Granules
by HPLC

HE Yan', HU Xiao-xiang”, ~ WANG Qing'"
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ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of neochlorogenic
acid, chlorogenic acid, cryptochlorogenic acid, puerarin, forsythiaside A, isochlorogenic acid A, isochlorogenic
acid C, baicalin, wogonoside and baicalein in Ganmao Zhike Granules ( Bupleuri Radix, Lonicerae Flos, Puerariae
lobatae Radix, etc.). METHODS The analysis of 70% methanol extract of this drug was performed on a 30 C
thermostatic Agilent ZORBAX SB-C,; column (250 mmX4.6 mm, 5 wm), 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 wave-
lengths were set at 250, 278, 326 nm. RESULTS Ten constituents showed good linear relationships within their
own ranges (r=0.999 4) , whose average recoveries were 98. 05% —101. 95% with the RSDs of 0. 45% —2.28% .
CONCLUSION This simple, accurate and reproducible method can be used for the quality control of Ganmao
Zhike Granules.
KEY WORDS: Ganmao Zhike Granules; chemical constituents; HPLC
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H S I I A%, B Lo R X LA A
R I B AR R e, 2 hs B E 2
BCA AR BT P 1) & e s, IBRE 1R ok
IR FEA RN WA NLIRYE, SR |
SORIERE . WIMERR Y R EAR EE S
W2, WAEERE, KEFICEY, 58 &
SYEFNELINE, FORE, KR, Higt
JRIR . BRak R iR, Sak R R b R TN IR R Y
JRUOM R A O Ay E RR AT  E RR T
A B ALS WA AT DU AT
WA RN ARSI HE S, HPLC ¥ [ B 5
1R ZAR OB R IR . SRR . BRERRTR . SRR
A, FERR C, BIRE, EMEET A, &S
T, DUEEAT , mERNSAE, DR R
PR S%
1
L1 ALE Agilent 1260 =580 AH G54, o &
G1311B PUJCZE ., G1329B HahikkEds . GI316A Fi
46 . G1315D DAD #aill#% (35[H Agilent Technol-
ogies A F) ) 3 XSE-205 HLF KF- (FHi #4584
FZ/A7) 5 KQ-300DE M B vhas (B LT
FALESA PR 5 Milli-Q Haik B RS (£
Millipore A F] )
1.2 XA 5HH HER (#5 110753-201716,
4ifE 99.3% ), HRE (5 110752201615, 4
JE95.4%) . MBS A (L5 111810-201606,
4 93.4% ), FLRJEER C (L5 111894-201102,
4G 94.1% ) . AT (L5 110715-201619, 41
JE93.5% ) . IWE AT (5 112002-201702, 41
JE95.9% ), #EAE (5 111595201607, 4fi)F
98.5% ) XtHRSHIGNA FH [ 1 i 24 5 R E A B
BERE R (S 18031001, 4 99.67% ) . Bask
JRfR (it 18032403, 4LJE 99.07% ) . F&ERIR
A (#t*5 18032601, 4lifE 98.82% ) XTH&HIIAH
BB 2 EURE AR MR H A FR A |l /N LA 3R URE
(#t5 ZBB1916 . ZBB1909, = i 11254 Al Bk in A7
FRAT]) , #E*5 180502 (0 F VLVGH S~ Al 2547
FRAF], 5 1811016 Ay F M HE A U 1| 4 FH i
HAERAF, R EE (FEE Merck A H] ) ;
BERR . B bl (258 B AR R A PR A
A5 KCAREAK,
2 HEE4ER
2.1 &% #  Aglent ZORBAX SB-C, il 4
850

(250 mmx4.6 mm, 5 pm); WML (A) -
0. 1% W2 (B), BHEVEME (0~20 min, 8% ~16%
A; 20~25 min, 16% ~20% A; 25~35 min, 20% ~
30% A; 35~50 min, 30% ~40% A; 50~50.1 min,
40% ~ 8% A; 50.1~55 min, 8% A); A& &
1.0 mL/min; #3930 °C; KK 326 nm (0~
15.5 min) , 250 nm (15.5~20 min) , 326 nm (20~
35 min) ., 278 nm (35~55 min); PFFER 10 L,

2.2 B &

2.2.1 XPRESEUE R B BR OO RE B Ak i R
5.57 mg, SRR 7.43 mg, FRZREER 7.03 mg, %5
M 8.02 mg, BHMMEET A 10.17 mg, FLEAER A
6.37 mg, FLEEMR C 7.36 mg, WEEF9. 14 mg,
WA S5 67 mg, BT 25 mL BT, 70% BB
fRITERBZE, 75, NIRRT, SRS
KX 3. 81 mg, BT 25 mL BT, KHEW
B ERIC 28 Gt iR 2 mL, SRR 2 mL, &
SRR 3 mL, FAZE 4 mL, EREET A2 mL, R
SRR A 1 mL, FEJERR C 1.5 mL, ILEXAT
2mL, WA E 1 mL) Eizgfid, kE, 70% H
BEEZS, 850, B (S atRmR 17. 77 pg/mL,
LRIFR 23. 61 pg/mL., FELERIR 33.43 pg/mL,
HREK 48.97 pg/mL, ZEMPEET A 30.40 pg/mL, 5
ZEJEER A 10. 07 wg/mL ., LR C 16. 62 pg/mL
WY 142.5 pg/mL, DCE AT 28. 81 pg/mL, 8
%% 8.936 pg/mL) .

2.2.2 HEAMIAR BUSDRLIE &, UFAH, BURK
291.0 g, WEmMKE, B THEHRD, HENA
50 mL 70% H B, FRE BiEr, @A (D)3 300 W,
W% 40 kHz) AbFE 30 min, Y, 70% H R 2 6
KB, #8257, Bk, JEWL 0.45 pum GLFLUE
i, ENAS,

2.2.3  [IPERESEIR HAb T T2, 43 A
IERAEFI 8 . BB Bz | BRE A iy B M
mh, & O€2.2.27 IR kA, RIAS.

2.3 FERMERXE RS RIBOT BRRE . Bl
WU FIERESA WA 10 wl, 76 “2.17 Tifaig
ZAFFUERRIE, S5 1, mOLTTE, £
STESCRRL, AEEYRT 1.5, IR T,
FRWZ I LT B R AT,

2.4 AMXAER MEEWRBTISER L, 2,
4.6, 8, 10 mL, # 7T 10 mL&HH, 70% HEEE
K, BHREEWE 10 pl, £ “2.17 WEiEAHT
HEREDNZE  DAVES VR 0T Wk B A R AR AR (X)), DT
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1. neochlorogenic acid 2. chlorogenic acid 3. cryptochlorogenic acid

acid C 8. baicalin 9. wogonoside 10. baicalein

4. puerarin 5. forsythiaside A 6. isochlorogenic acid A

7. isochlorogenic

BU

1 %&H 4% HPLC &ifE

Fig.1 HPLC chromatograms of various constituents

I ERS VS FNEIESC R BRI
x1 BERALMEXR

YAebr (Y) HEATIRIE, Z5RUE 1, AR

Tab.1 Linear relationships of various constituents

W Ty . AL

(pg-mL™")
FoEe I Y=27.59X+7. 580 0.999 4 1.777~17.77
25 Y=31.02X+3. 120 0.999 8  2.361~23.61
(SR Y=25.66X+1.437 0.9999  3.343~33.43
HIRE Y=46.57X+2. 082 0.9997  4.897~48.97
BRI A Y=15.01X-1.013 0.9999  3.040~30.40
SRR A Y=36.54X-0.0333  0.999 9 1.007 ~10. 07
SRR C 0 Y=39.40X-0.5907  0.999 9 1. 662~16. 62
HEAT Y=37.29X+3.976 0.999 9 14.25~142.5
DUEAAT Y=40.84X-0.6714  0.9999  2.881~28.81
HHE Y=49.39X-3. 906 0.999 8 0.893 6~8.936

2.5 M RE R E RIBOS B 10 pL,
FE“2.17 TR HEREINE 6 K, AR TSk
JARR  SRIFIR . BRgRme . SRR, EMMEEE AL
SEJRR A, FRIFIR C, BEH, DUEX I, B
X Z W T AL RSD 43 91 8 1.08% . 0.44% . 0.46% .
0.27% . 0.65% . 0.15% . 0.20% . 0.65% . 0.13% .
0.73% , FUNIHEHE RILT,

2.6 RTHXE  WFE ML ER (S
1811016), T 0, 4. 8, 16, 24, 36 h £ “2.1”
T3 S F R4S HERE 10 WL 52, 555 4 PR |
SRR, R, BARE ., EMEET A, SR
M2 A, S&EIR C, BAH, AT, mE5RIE
AL RSD 3510 1.67% . 1.22% . 0.67% . 0.69% .
1.34% . 1.13% . 0.54% . 0.37% . 0.93% . 1.76%,

FUIRWAE 36 h R ENE BT,

27 T ML OHE S 6 iy (M5
1811016), # “2.2.27 i F J7 ik il % ik & %
W, 1E “2.17 WEGE R £ A 10 L W E,
M HreR iR . SRR, FRakie . WARR | &
Betf A, SERRR A, FORRR ¢, B, I
B AR EH & RSD 4398 1.25% . 0.55% |
0.43, 0.32% ., 2.23% . 1.80% . 1.04% . 0.67% .
0.37% , 2.12% , RWZITEEEERL

2.8 el E R AR S A R T AR
—It Wk (5 1811016), WF4H, HUH K £
0.5¢, K%FRaE, oy, KB MAX B
(0.153 1 mg/mL HZ&JER 2 mL, 0.206 9 mg/mL
LR EE 2 mL, 0.250 8 mg/mL M &t JR 2 2 mL,
0.301 1 mg/mL ERZE2mL, 0.190 0 mg/ml, sl
B A 1 mL, 0.150 6 mg/mL SF4¢JAFR A 1 mL,
0.312 4 mg/mL 5452 C 1 mL, 0.219 9 mg/mL
FAAF 10 mL, 0.199 2 mg/mL W & % 4 2 mL,
0.088 62 mg/mL A ZE 1 mL), % “2.2.2” W F
Irikml MO, E <217 TEGEAFE TS
HEFE 10 L M, M, 4551, Bt
RIRIR . FRSRIRIR . BWARER | ERER T AL At
A, &R C, BAEH, WEET, mERT
PIHEE [ 345 51k 99. 54% . 101.25% . 99. 89% .
98.05% . 99.69% . 99.51% . 99.07% . 101.75% .
101.95% . 101.09% , RSD 43 %~ 2.05% . 1.07% .
1.10% . 0.45% . 1.85% ., 2.07% . 1.87% . 1.65% .
1.41% | 2.28% ,
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2.9 HRASRHEALT ORERI 4 PR, At
34y, $% “2.2.27 HUR Iyl pbal s, TE
“2.17 WA A BERE 10 pL W E, A
A, 4iRWE2,

xR2 BERSEEENEER (mg/g, n=3)
Tab.2 Results of content determination of various constit-

uents (mg/g, n=3)

W ' ' EilR=3

ZBB1916 ZBB1909 180502 1811016
ek ER 0.3923 0.417 7 0.09451 0.5159
25 0. 690 4 0.7523 0.2390  0.7879
[SEEIEN 0.706 3 0.746 4 0.1997  0.9412
R 1.828 1.901 0.4886  1.169
SRR T A 0.730 3 0.722 1 0.2816  0.368 4
SERJER A 0.214 6 0.228 1 0.084 72 0.251 4
SRR C 0.488 0 0.512'1 0.1267  0.598 1
WA 4.126 3.950 3.579 3.782
DAY 0.884 4 0.844 4 0.6848  0.7945
AR 0.088 93 0.09072  0.2419  0.1638

3 iFig

3.1 FARmA®FE ARLEWEHE TE %M
Fids — B2 S B a1 R A AR
fie, BN, BORTHE, A
SCE R, TR S AT AR, B, il
VEFED —HEARTE o IR T A, K, EFEHTSk
JAMR . SRR . KRR . BWARER . SRR AL
FERRIR AL eI C. AT DURASH ., B
K FMETEAR Y, W TIRE IR 2 B
2, BRI S W B

3.2 Aemlg Kk ASLER A DAD A3 2 75
200~400 nm i [ N HEAT PR, IFREIEE
K, 4R, HadhiR . SR . FREtimR . el
MR A, FEIAR C, BB A 7E 326 nm P AL
A ERWN, FHRZETE 250 nm BRGSO,
BT DO A E 278 nm PRALA R
W, B FE 326 nm VR BT ERIAIR . SRIFR . KR
ZRIGIR . SRR AL SRR C . EMERTT A K
M, 250 nm AE N ERZRMP, 278 nm 1
WA DEEH | AR,

3.3 B M ARSI EAEHEE T Agilent
ZORBAX SB-Cj 4 3% #% (250 mm x 4.6 mm,
5 wm) . Waters Symmetry-C, @ % #F (250 mm x
4.6 mm, 5 um) . Thermo Hypersil Gold-C g, {7 F
(250 mm x 4.6 mm, 5 pm), & F LI Agilent
ZORBAX SB-C,, it /3 BIRCR i, (83 I X AR
PERAR, HEZE T HIHONE-K, LE-0.1% &

852

. CNE-0. 1% BifR . W EE-0.2% AR, &L

PLZE-0. 19 MR eI £5 1533k 2] T HRAR Y 532

ROR, OIRIEXTFRIE R AP, SOEBHAE ARSI,

3.4 AHE N F3Eon, BE IR (i

5 180502) HhBTARIRRR . SRR . PRskER . F

SRIRIR A, FERERR C, BARER | EMEEH A A

EAR, MOH T RET S BRI RIT RO OE T,

VR ILARAE | BAR | AR AR A A A 5

FE I E

S % k.
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