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WE. B BB T RMEEAAH AR (IP-RP-HPLC) =M EREFH (MiER ., K&, doBtaEit
rdE) b3 M EA R, FiE %2 25% F R 98T R A Waters XTerra C g 34 (250 mmx4. 6 mm,
5 pm); TENAE P EE-0. 02 mol/L WEMR A8, BREEVEML; MRFRURE 1.0 mL/min; A1 30 °C; Rl K215 nm, U5,
Fi B8 2015 AP M (P EZGILY UM RS AR, SR WOBEER . ShERMIK, Dk & R85
7E 96. 66~966. 63 weg/mL (r=0.999 9) | 95.48~954.80 pg/mL (r=0.999 8) . 4.08~40.84 pg/mL (r=1.000 0) 3t
WL SER BT, SERIARE ED 25100 100. 9% | 99.5% . 99.6% , RSD 7330 1.2% . 0.9% . 1.2% , &5t %7
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Simultaneous determination of three constituents in Ganmaoqing Tablets
by IP-RP-HPLC

ZHU Lian-lian',  WANG Li-giong>"
(1. Leshan Vocational and Technical College, Leshan 614000, China; 2. Leshan Food and Drug Inspection Center, Leshan 614000, China)

ABSTRACT: AIM To establish an ion-pair reverse-phase high performance liquid chromatography (IP-RP-
HPLC) method for the simultaneous content determination of three constituents in Ganmaoqing Tablets ( Baphica-
canthis cusiae Rhizoma et Radix, Isatidis Folium, paracetamol, etc.). METHODS  The analysis of 25%
methanol extract of this drug was performed on a 30 °C thermostatic Waters XTerra C 4 column (250 mmx4. 6 mm,
5 pm), with the mobile phase comprising of methanol-0. 02 mol/Lpotassium dihydrogen phosphate flowing at
1.0 mL/min in a gradient elution manner, and the detection wavelength was set at 215 nm. Subsequently, the con-
tent uniformity was calculated according to Chinese Pharmacopoeia (2015 Edition, Part IV ) method.
RESULTS Paracetamol, moroxydine hydrochloride and chlorphenamine maleate showed good linear relationships
within the ranges of 96. 66-966. 63 pg/mlL (r=0.999 9), 95.48-954.80 pg/mlL (r=0.999 8) and 4.08-
40. 84 pg/mL (r=1.000 0), whose average recoveries were 100.9% , 99.5% and 99. 6% with the RSDs of
1.2%, 0.9% and 1. 2% , respectively. CONCLUSION This simple, rapid and accurate method can be used for
the quality control of Ganmaoqing Tablets.

KEY WORDS: Ganmaoqing Tablets; paracetamol; moroxydine hydrochloride; chlorphenamine maleate ;
IP-RP-HPLC
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E W AR TR E 25 e ],
3PP (XL PRESEN  ARFRI MR EoR R A
HAREL) Fre Fhrpgh (FEAER ., KET, &
BRA. R, IDZRR, SO MM HIk, R
IR A2, AHHAS R0 )8 R R
AP F R 2N L5 R AR I R FH B 5 22006 T 5 4k
Sy, CHEEH (WA, SARESE
) B, WoEBOTIZSE YT AR

ik [3-8] iE, SRA HPLC BEiE X LB
LWy ERFRNG ORI, ok iR SRR B — k22 B
Sy R, (HERRRIEMATCR 55, B 2 mlE T4k,
TAEFR SR A X 3500 P feff 2 B AR b, AR S
YT B TN A R O AH 638 (fon-pair reverse-
phase high performance liquid chromatography, IP-RP-
HPLC) JA[RIEHE B8 i R S ALl . Rk
MR, SRR AR S A&, R =S
ARSI, DA Z S50 T AR S A
1 ##

1.1 BZHE  Agilent 1260 = R0 A €L (Tid & Y
JU% . DAD il #8) ; XS205 1K, FE28 PH
I (G B RR - R 280 5 CQ-100B #8741
VEHL (VR B G2 A8 ) ) o

1.2 XA 5%y XOBEERIEB (100018-
201610, JiE/r%099.9% ) . RARMLMKAK (100483-
200402, JF A 2r B 100% ) . Sk R AR IR B
(100047-201507, JiE 340 99.7% ) Xt HR& 08 H
HE R e R, REER (AR
REEERA T ZAH RAF, #55 171113, 171208;
IR EZARA A, #5 170606) , AR & XF
SR 12 mg, ERFRMGMRAN 12 mg, HoRIRA
R 0.5 mg, HEEN @3 Ll sl oy Hral; BER .
WL — A M ol SRR AN (R A
) 5 AChEifbK,

2 HERE4ER

2.1 &#45&MH  Waters XTerraC (0354 (250 mmx
4.6 mm, 5 um); WAIAHFE (A) -0.02 mol/L
R A8 (% 0.005 mol/L SEESRETR N, 10% B
iS5 pH % 3.0) (B), BSEVEH (0~20 min,
10% ~ 75% A; 20 ~ 21 min, 75% ~ 10% A; 21 ~
26 min, 10% A); A& 1.0 mL/min; &
30 °C; KeillP K 215 nm; gEFEE 10 wL, @i A
UL T, EUERTRL, Aarar B R R AT, BRI AR
Bt O BE R FEBYI 18 394, HAMR M E =
TR BRI ] b BA s, ARTHE
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C. BitEREd
Lo DokAR 2. WOBEECEEM 3. ERRRMIMRAN 4. SRR

1. maleic acid 2. paracetamol 3. moroxydine hydrochloride

4. chlorphenamine
1 &M% HPLC BikE

Fig.1 HPLC chromatograms of various constituents

2.2 BiRH &

2.2.1 XPREAEME AR FRION R ST O B
48.38 mg., EhERMGMKAR 47. 74 mg, B T [F—50 mLi
T, 25% FHEE (pH=3.0) Wi, K& AREUE KRR
FRTET R 10,24 mg, BT 10 mL #5H, 25%
HEE (pH=3) HEIFmBEEZIE, 5, %

2 mL, BT Lk 50 mL BT, BRMBEEZIE, 1E
A, KEREES mL T 10 mL B, 25% IR
(pH=3) MBZRZIE, #5), W,

2.2.2 MELE A BURG 10 b, KRR E R
o, MRCEF R E, VA, I 0.22 ¢ (ST
12 mg X O BE A EENy ), BT 25 mL &Y, 25%
s (pH=3) MBI, %, 25% HEE (pH=
3) WMBERZIE, 5, 1B, BT,

2.2.3  BIMERESEWR AT B R
X O TR Ty | ERFR IR | TR R E R AR R [
PERES,, i “2.2.27 TR rEthlss, RIS,

2.3 EEM IEBREOT OB EFE . EhERng ik
I, Hok i AR O IR G &, 25% H i (pH =
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3) WM MR R 0.32, 0.05, 0.51 pg/mlL,
TE “2.17 BEGEAMF NN E, 4550, =FHF
Maly, (S/N) 4090k 37.2. 43.8, 46.8 (LLEHE
AEE) s LA S/N=10, & RR5H8 0.09,
0.01, 0.11 pg/mL,

2.4 AMXAFR MHERBOGEBERL, 2,
4.6, 8mL, BT 10 mL &+, 25% FlE (pH=
3) WBRZIE, #5), BEE, BOL5 xR
PRETR AL 6 4y, fE “2.17 T RE SRR R
FE . VIR B bR (X)), TR
AR (Y) #EATENE, G5RILE 1, RIS LA
& HILHENEIEL R RAF,

F1 BFRSEEXR

Tab.1 Linear relationships of various constituents

Wy 7 2 AARB Y
(pg-mL™)
Xt 2Bk A By Y=15.65X+123.38 0.999 9  96. 66~966. 63
EENIALELNIIN Y=23.53X+187.46 0.999 8 95.48~954. 80
ORRREEIRE Y=14.52X-0.54 1.0000  4.08~40.84

YV + T oK IR ST AT B 2 45 A LA SR TR

2.5 MEEXE KEEH “2.2.27 HF X
MRV, TE “2.17 IEFESME N IR E 6 1K,
DFFXT 2 B FE My . EhFRNG AN, ok R SR TIR A
IETE AL RSD 43514 0.2% . 0.2% . 0.4% , WY
kB RAT

2.6 EH MK WFEHAS (T 171113),
Fig “2.2.27 TR 7 kEATHIAS 6 Oy i e,
FE“2.17 TR N AR E , AS X 2R
ey FhIRMES RN, H kR SRR (LLEIEIR
fit) & A RSD 4058 1.2%, 1.0% ., 1.3%,
KNk EE R,

2.7 AEMIXE RS “2.2.27 TN L
i, EWT T 0, 2,4, 6, 8, 12, 24 h 7
“2.17 WAGE SR SRR, AR X 2P 21 2
Wy . ER R R epR IR, SR I 0 1 AR RSD 43l Ry

0.4%, 0.6% . 1.1% , FWMIKXHBEWAE 24 h N
ROEMERLE,

2.8 mHEERE REREEA RO AR
i 6 (5 171113), BHL0.11 g, BT 61
25 mL fOff Ay R 8 AR BN RE A X 2 T g A
60. 21 mg., EHERMELMEAT 60. 02 mg, E[H— 10 mL &
W, 25% HEE (pH=3) WMIFMBEEZIE, K
ZER mL, BT LR 25 mL P, HEEHRE
TR FR GBS IR 12,51 mg, BT 50 mL &
i, 25% HEE (pH=3) WMIFMBEEZIE, K
e 1 ml, B F Lid 25 mL &, %
“2.2.27 TRkl A I s, 7 <2, 17 0
ISR T BRI E , TR IR, 2RI 2,

x2 ERSMEERKRRIEER (n=6)

Tab.2 Results of recovery tests for various constituents

(n=6)
o AR, AR, WEE/ BeR/ SEE L RSD/
mg mg mg % /% %

X 6.124 6.015 12.156 100.3  100.9 1.2
ALy 6.041 6.015 12.149 101.5

5.975  6.015 12.169 103.0

6.118 6.015 12.113  99.7

6.063 6.015 12.118 100.7

6.080 6.015 12.099 100. 1
R 5.524 6.002 11.557  100.5 99.5 0.9

5.450  6.002 11.372  98.7

5.390  6.002 11.409 100.3

5.519  6.002 11.412  98.2

5.470  6.002 11.469 100.0

5.485 6.002 11.462  99.6
SRR 0.234  0.249  0.480  98.9  99.6 1.2
IR 0.231 0.249  0.483 101.3

0.228 0.249  0.480 100.3

0.234 0.249  0.480 99.7

0.232  0.249  0.477 99.4

0.232  0.249 0.478 97.9

2.9 Heub AR RERECRS 3, Rt
30y, $% <2.2.27 TRy vA A HER AW,
“2.17 WAGE AT SRR E, AMREEITTE S A
o, SRNE 3,

R3 BRASHENELR (n=3)

Tab.3 Results of content determination of various constituents (rn=3)

e X} Tk 2 iy EANARTNN P 3 7E 3%
N SHE/%  FHE/% RSD/% SHER/%  FIHE/% RSD/% FHE/%  TFHME% RSD/%

171113 104. 45 103.7 0.7 95.58 93.6 1.8 95.13 9.8 1.0
103. 07 92.34 93.79
103.59 92.98 95.59

171208 102. 31 101. 4 0.8 94. 86 94.0 0.8 90. 36 89.7 1.4
100. 59 93.48 90. 50
101. 38 93.73 88.29

170606 94. 89 9. 3 1.2 97.33 97.5 1.2 91. 64 91.6 0.2
96. 86 96. 31 91.42
97.01 98.72 91.86

T + TR IR AR R0l 72 245 28 A SRR it
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2.10 2AEHHEMNE BURS 34, &4t 10
0y, BT 25 mL T, 25% T (pH=3) #H
Whi, T, 25% WBE (pH=3) Wi ZZI1E,
5], BAEHREIO pL, 76 “2.17 W@ AET
PR, SMRIETT RS AR, RJE, RIS 2015

ERR (P EZGHLY U IR, R A R
(100) HEAREFHEZ ZMLTE] +2.2S (F
AhEbrEZ), R LE 4, KR A 28 E
[A+2.2S8<L (LVA15.03F) 1.

R4 BRSSHEEVIENEER

Tab.4 Results of content uniformity determination of various constituents

T/ %
=% s/ =] ST b o .
= % | 5 3 2 p P 7 5 5 o SEPE/ % A+2.2S
171113 XF £ B L 106.4 106.9 106.9 106.8 104.9 103.4 106.6 107.6 107.8 102.9 106. 0 9.8
ERFR N BT 97.2  87.0  97.7 100.2  94.6  94.1 95.8  96.3  93.8 101.9 95.8  13.1
IR IR AT 91.4 91.5 92.8 95.6 91.6 95.0 95.0 96.0 96.0 90. 5 93.5 11.3
171208 X P 4 L 106.2 105.8 106.2 103.1 104.5 103.5 103.1 103.9 105.2 103.9 104.5 7.2
EAN LN 98.9 97.7 98. 4 94.0 88.6  100.4 98.4 91.6 93.7 9. 1 95.8 12.4
ke AR 93.6 89.6 93.1 92.4 91.9 89. 8 87.5 91.6 91.8 94.5 91.6 13.0
170606 Xif 2.1 42 £ 1 101.3  96.8 97.4 944 934 90.9 99.4 932 935  92.8 95.3  11.9
EENALETNIT 99.0 92.1 93.7 94.3  100.0 99.8 99.3 95.5 93.4 93.1 96.0  10.9
IR IR SRR 94.9  92.3 94.5 80.2  93.7 89. 8 88.2 88.6  91.8 92.2 91.5 13.9
3 iTig PR
3.1 Aemlk K HoR R SRR B RO - '
K262 nm, (EAEELEE WP B ERAL, (1] BEMES, ® G, W, . R P2y

W% 215 nm,  [FBAEIZAL X RS FE A A,

ERPR AR P06, B2, BRE 215 nm 1E A
POV

3.2 AmEhARikdE

3.2.1 BEXEGNAEERE ARELERELE TR

BERATR AN . CORERE R AN . BEBERR R AN . 3 S i iR
oy, R TR B AR, R IR N BT BR
Af RIS, S5 ARAI R X 2 P G R (0 3 0 3 5 ik
pep R L e R i 0 (R B B A R KR
M0, MO B TR, RN, BEE T
XTI B A T g, R A R DTG e £ B i [) SiE 4
WA TR R R SRR AL X BR Y he il PR Ak Ak
=T 0.005 mol/L i, 4y BEAE, BRI, [F
Bf, 2 R s - N R R B 3k TR A XA S e i
AR, BERA S 0. 005 mol/L 2 Bifith ik
1, AT ER AR P BRATCAE (6 A A R IR R, JF
AR R oy B R EA, BT,

3.2.2 ZRuP ARSEERFEE T R ER X R4y o bt
(IR, LR TE JC i R 4 10 L s A SR
W AT FR ;. TRINERR — A 805 Rek Fha, i B
TS o B A AR, R R N b I e e A B R
A, BOERE 0. 02 mol/L B R — EAIME A 2% hil
3.2.3 UisifHpH ASLEELT 2.0, 3.0, 4.0,
4.5, KRIBEE pH FEARER iR A wk AR B4 B[R] 42 4
[ I B AR B, % B3 C, (%X pH LAY
M SZ V0 k2~ 8, MU 2k 45 3. 0 VE M shAH pH
3.3 AR IR E T A 0 5 m A
KU ARSI EELT 20, 25, 30, 35, 40 C, K
PURE IR 5, 252 o AR, Eaed v e ORI A
ke TR, R E 2, &4, #%EE30 C
FERFEIR, DU I RIS o, W AR
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