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Simultaneous determination of seven constituents in Fenghan Ganmao Granules
by HPLC
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ABSTRACT: AIM  To establish an HPLC method for the simultaneous content determination of ephedrine
hydrochloride, pseudoephedrine hydrochloride, puerarin, prim-O-glucosylcimifugin, 5-0-methylvisammioside,
hesperidin and glycyrrhizic acid in Fenghan Ganmao Granules ( Ephedrae Herba, Pueraria lobata Radix,
Saposhnikoviae Radix, etc.). METHODS The methanol-0. 1% HCI (7 : 3) extract of this drug was performed on
a 30 C thermostatic Agilent Eclipse Plus-C,4 column (4.6 mm X250 mm, 5 pwm), with the mobile phase
comprising of acetonitrile-0. 1% phosphoric acid ( containing 0. 1% NH,Cl) flowing at 1.0 mL/min in a gradient
elution manner, and the detection wavelengths were set at 210, 250, 284 nm. RESULTS Seven constituents
showed good linear relationships within their own ranges (r=0.999 1), whose average recoveries were 96. 87% —
101. 06% with the RSDs of 1. 10% —2. 88% . CONCLUSION  This simple, accurate and reproducible method can
be used for the quality control of Fenghan Ganmao Granules.
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TS H 2 AR R A R, SR HPLC
TR IRIHI S Ty oo 25 KB R Eh R R A . R
FRONRREEAR S, RiZy B EEM A BRES | B
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1 #e
1.1 AL Agilent 1260 Rl A (A5, Bl —
WA FEHIA I 28 (DAD) . A ZhyERESS . TUILH .
FEIRAE (EREZHERAT) ; KQ-300DE A lE
vERs (RIS s A RA ) 5 Milli-Q #2iiK
I (EEZHEAF); XSE-205 HFRF (+H
r2Z—, EEMREE TR Z A E)
1.2 %5 A B (AT 171241 -
201809, 4 JF 100.0% ). h R £h KK & ok (4t 5
171237 -201510, 4l 99.8% ). W X (5
110752-201615, 4HJF 95.4% ) . JFRE R (5
111522-201511, 4l 94. 8% ) . 5-0-F Ke4E 7kl K
Bt (5 111523-201509, 4JF 95.8% ) . 8 f%
H (S 110721-201617, 4E)F 96.1% ) . H ##R
B (15 110731-201619, 4L 93.0% ) X i 5h1Y
W H b A 2 R S B, U JRRE kL
(4IL5 A20181168, A20190211, 4%k 8 o, FtM
A RAN S G245 B A BRAF]; #5 ZAA1922
7ZBA1803, £i4%%% 8 o, mrd HZGERIM A RA
Ay it 818136, Ap4S%k 8 o, KL ARA
Al S 181110, AR 8 o, WAMK HILZILE
AR AR . WEE, SR eaka (FEEER
seoca]) s HAERBh bl (E 254 Bk eE
FIAHRAF) .

2 HEE4R

2.1 &5 #  Agilent Eclipse Plus-C,q o 3% #
(4.6 mmx250 mm, 5 pm); WM IE (A) -
0. 1% B§iR (& 0. 1% NH,Cl) (B) HBEEVER (0~
15 min, 4% ~7%A; 15~30 min, 7% ~13% A; 30~
45 min, 13% ~20% A; 45~60 min, 20% ~50% A ;
60~65 min, 50% A; 65~66 min, 50% ~4% A; 66~
70 min, 4% A); KB & 1.0 mL/min; # &
30 C; 0~20 min 7F 210 nm 3% K 4046 W0 £ 7% i
Bl EREROMBR T, 20 ~50 min 7E 250 nm 7 K Ab
KR 2 FHRRE AT . 5-0-H JE 4k W7 By oK B
50~ 55 min 7E 284 nm P+ 40 K I BF J2 H, 55 ~
70 minfE 250 nm A A0 G I H FER; OE AR &

10 pL,
2.2 ERHE
2.2.1 XSS E] A RS RO R AR R

JRECHH 8. 11 mg, ERFROUMKE K 6. 50 mg, EHMREK
9.87 mg, JHHEZT 5.94 mg. 5-0-H1 K417 K K it
1 5.76 mg, AT 7.94 mg, HERRE 7.97 mg
(HEmREE=HRmReERkE/1.020 7)), &F
25 mLEJf, 70% P E AR ZIE, #5, 515
W2, 2, 8,2, 2, 4, 4mL, &7 25 mL
i, dREE, 70% WEDER R ZIE, wA, AR
(%5 18043 o Uk 9 ol 25.95, 20.76., 120.5,
18.02, 17.66. 48.8 . 46.48 wg/mL) .
2.2.2 HEAAEW A BUBRL S 48, BNAEY
FIABHR AT, FEHERBBER 1.5 g, BETHIE
P, KEEIMA 50 mL FEE-1% HCL (7 : 3), &
B, @/ (300 W, 40 kHz) #EHL 30 min, BHE
Fih, - 1% HCL #h 2 9k 0 i, #2757, U8
it BUEEIEW, 0.45 pm BALIERE Sk, EDAS,
2.2.3 PBATEREREW FBURIAL D T2, A3l
TRERRRE B BB XL, BRERE . B A
PERES, i “2.2.27 TR rdlg, NS,
2.3 FEFER
2.3.1 TIEMKLE B G s Bk
FESRIE B, 0.45 wm MALIEAR S B8, &K%
WeHC 10 WL, 76 “2.17 T {a 3% 5440 F geRai & |
GERULE 1, EUCRTA, £ RS (i i Y o3 B
BRT LS, BT, R kLR
KAt
2.3.2 LMEXRRFE MHEEI “2.2.17 BT
YRR 1.0, 2.0, 4.0, 6.0, 8.0, 10.0 mL,
BT 10 mL ST, 70% P EEBEEZIE, 55,
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1. ephedrine hydrochloride 2. pseudoephedrine hydrochloride

methylvisammioside 6. hesperidin 7. glycyrrhizic acid
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1 £&H% HPLC &if[E

Fig.1 HPLC chromatograms of various constituents

BAGHWE 10 pL, 76 “2.17 (A3 50 F EkE
WIZE . DA e B R AR AR (X)), DG TE AR
PR (V) dEATEIE, SR EE 1, RIS R
TE4 H G B N R BT,

£1 SHHSBBXER

Tab.1 Linear relationships of various constituents

W 17 2 , AR
(pg-mL™)
R TR PR B Y=22.01X+0.5863 0.9999 2.595~25.95
SRR T PR Y=22.57X+1.353 0.999 8 2.076~20.76
FARE Y=46.17X+1.077  0.9999 12.05~120.5
THRRZE AT Y=21.57X+0.4873 0.999 9 1.802~18.02

5-0-HV 5 4k b
K
i3 ati
TR

Y=24.58X+1.576

Y=12.95X-1. 153
Y=8.261X+10.93

0.999 8 1.766~17. 66

0.999 8 4.883~48.83
0.999 1 4.648~46.48

2.3.3 MEERE HEEER “2.2.17 WX
HPAM S mL, BT 10 mL S, 70% B g
BREZNE, £ “2.17 A% HEFENE 6
W, INASFERFR IR BEH . ERFR AR, BARE .
JREAT | 5-0-H SEYEHTBR BE AR AT, H R
W T AR RSD 43 W A 0.69% . 0.84% . 0.26% .
0.47% . 0.32% . 0.19% . 1.60% , 7&H{X 2545 %
JE R4t

2.3.4  REMERE BCE PR (S
A20190211), #%& “2.2.2” T FJ5 Bl 4t i
2274

W, T0, 4, 10, 18, 24, 36 h7E “2.17 Wifaif
FAF AR 10 pL ME , MAGEhIRRRE TR, Fh1R
PHRRETR . BIRE . FHRRER . 5-0-H 3R oK
Bty R, H ARG HE AL RSD 40508 1.03% |
1.06% . 0.61% . 1.73% . 0.66% . 0.90% . 2.38%,
TNV 36 h NESETE R4,

235 EmEMERE  BFE—-H#EA (A5
A20190211), % “2.2.27 IR rikFArl 4 6 17
BRI, FE “2.17 TS AT BRI &
A5 AR R IR B ma , ERFR AR . BARE | THRR
T 5-0-W R RDOREET | B, HERREA
# RSD 4390 1.20% . 1.89% . 1.23% . 2.14% .
1.45% . 1.35% . 2.23% , #WHZkEEMERE
2.3.6  AERNSCRIKES R S s A
TR Ok, (HE5 A20190211), WF4H, 5% FREL
0.75 g Bk, L6y, Fi 100% 7K % hin At g
W (0.183 2 mg/mL R R B K 1 mL,
0.103 8 mg/mLERFR AR B HK 1 mL, 0.335 0 mg/mL
B ZE 5 mL, 0.157 4 mg/mL FFEEZE H 1 mL,
0.110 4 mg/mL 5-0-3& 4 W B] oK BE H 1 mL,
0.226 4 mg/mLA% % H4 mL, 0.250 7 mg/mL H #
fig 2 mL), & “2.2.2” iR i FEATHl % 6 it
AR, 7E “2.17 TEGEAA TR, 1
FmN, A5, SRR . hRmIVRE . &



2020 4F 9 A
¥t £l

R %

Chinese Traditional Patent Medicine

September 2020
Vol. 42 No. 9

RE ., FHMREFT, 5-0-F F 2k 0 b R By 15
L R SF X A R 4 B A 98.96% |
97.81% . 99.83% . 97.80% . 99.90% . 101.06% .
96.87% , RSD 43 4l 2.05% . 2.88% . 2.23% .

2.17% . 1.15% . 1.73% . 1.10% .

2.4 HmbSHEMNE B6HtER, ¥ “2.2.27
WUR Fr ikl s il i s W, 76 <2, 17 Tk 4
THRENE, SMREITRE S AR, SRR 2,

®2 BHAESHAENESER (mg/g, n=3)

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

El1REs R R FR YRR O B FHRET  5-0-FH YR REEH HROR
A20181168 0.236 3 0.1300 2.238 0.1229 0.1205 1. 178 0.931 8
A20190211 0.261 1 0.1233 1. 946 0.213 9 0.1552 1. 248 0. 666 4
ZAA1922 0.480 0 0.201 7 3.269 0.2227 0.265 7 1.126 0.921 9
ZBA1803 0.2213 0.085 21 3.377 0.3316 0.350 4 0.8859 0.953 4
818136 0.4415 0.128 4 3.395 0.1819 0.2519 1.491 0.9519
181110 0.3290 0.1717 1.434 0.1312 0.128 8 0.366 4 0.329 5

3 Wit B,

3.1 #mbk Kk ARSCECSRHA] DAD £y, 7E
EHMEX (190 ~400 nm) X4 o479, IF
FAELRIOGIER . 4528, 7E 210 nm P AL ER R R
B, SRR OO R BB e R, 7E 250 nm K
WNERE | THRRET . 5-0-F LR R E . H
TR KL, 7E 284 nm P AME B A ek
LT G G752 e 2 (SR sl g SN

3.2 &R RLEEIEHELE T Agilent E-
clipse Plus-C g, Thermo Hypersil Gold-C,;, Waters
Sunfire-C ¢ A& H: (4.6 mmx250 mm, 5 pm), &
B Agilent Eclipse Plus-C , 35+ B HUR 4T, 1§
R, HEHET K, CIE-0.1% #iR. &
5-0. 1% 2 . ZHE-0. 1% BEFR (7 0. 1% NH,C1)
P h AR K B2 HE-0. 1% BEER (& 0. 1%
NH,C1) A HEBE I SRR IPR 20 . £ 19 8 JBR B Bl e
T st T HA T 5 AR SR Ei5 I 0 3 B R T
L5, XpcPEsifg, &%, #iEAN “2.17 W@
A,

3.3 BB EIHE ALEEICHE T,
PRI, RIMERPCRZEF AW, B3 E ]
51T, H5 T RIBUAF M EE, 70% H B, 1% 8
MRHImE . HIBE-1% HCL (7 : 3), RBHE, 1% 4
2 PP 4 DI i BRI, 0 0 4 R ™
70% H R H A SR PR R B . R R DR AR 5 AR BUR
AR, VB2, WEE-1% HCL (7 :3) 4REU %
WG R, I HZRBTT D, AiigiiE R
U o SRIGFEEE T HRIBUNTE] 20, 30, 40, 50 min, &
BUTE 30 min I 250 ARG 4 B HE ,
AR BT 5 D8 W BE-1% HCL (7 = 3) M 52 i

30 min,
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