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BWE: B Z3nE A THRRA T EBRTB.ERAHKRFTR.D - EH5-HETAHRRMEE L FTE EEEH A Agilent
Phenyl — Hexyl 4 (250 mm X 4. 6 mm,5 pm) , 7334 4 1. 0 mL / min, %0 % K35 4 210 nm, S AEF 35 4 10 wl; &8R- sk 3 824 ik
FA, A FAB A 0.02 mol / L BRik — A4 Rk (4 0.2% = The B8 pH £ 3.5) — TH(98:2,V/ V), HigH 40 'C;D - E54=
FLRFAAG T - K(5:95,V/ V), 4B A 30 C.HER RMARIMR ARV REHA D - F5LFRERESANE 4166~
104. 15 pg / mL(r = 0. 999 9),4. 210 ~ 105. 250 wg / mL(r = 0. 999 9),22. 40 ~ 224 pg / mL(r = 0. 999 9)56. B 1 53 @A LM X & B 4F;
M AR E X R A RSD 3T 2.0%; - F HmAt e R R R 5 3 % 98.62%,98. 40%,99. 52% , RSD 431 %
1.45%,1.50%,1.24%(n = 6) ; £-i8 % K 5 #) % 99. 26%,98. 63%,99. 63%,RSD % #| H 1.25%,1.12%,0.90%(n = 6) L% Pk
RARAE AR AR VEA MR AR E AN, TR T AT SR P B BURSE A BEBRAIRE AR D - B A= A aE
KW 5 RURA Gk ik BRI AR R ARG B R A D - A=
Simultaneous Determination of Three Components in Ganmao Shufeng Tablets by HPLC
HE Yi,YIN Lixing, WANG Xiuli
(Nujiang Lisu Autonomous Prefecture Institute for Food and Drug Control,Nujiang ,Yunnan,China 673199)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for determining the contents of
ephedrine hydrochloride, pseudoephedrine hydrochloride and D - amygdalin in Ganmao Shufeng Tablets. Methods The
chromatographic column was Agilent Phenyl — Hexyl column (250 mm X 4.6 mm,5 pm),the flow rate was 1.0 mL / min, the
detection wavelength was 210 nm, and the injection volume was 10 L. The mobile phase of ephedrine hydrochloride and
pseudoephedrine hydrochloride was 0.02 mol / L potassium dihydrogen phosphate aqueous solution (containing 0.2% triethylamine,
adjusting to pH 3.5 with phosphoric acid) — acetonitrile (98:2,V / V),and the column temperature was 40 C;the mobile phase
of D — amygdalin was acetonitrile — water (5:95,V / V),and the column temperature was 30 °C. Results The linear ranges of
ephedrine hydrochloride, pseudoephedrine hydrochloride and D - amygdalin were 4. 166 — 104.15 pg / mL (r = 0.999 9),4.210 -
105.250 pg / mL (r = 0.999 9),22.40 - 224 pg / mL (r = 0.999 9) respectively. The RSDs of precision, stability and
repeatability tests were all lower than 2.0%. The average recovery rates of the above three components in film - coated tablets
were 98.62%,98. 40%,99. 52% ,with RSDs of 1.45%,1.50%,1.24% (n = 6) respectively; those in ordinary tablets were 99.26%,
98. 63%, 99. 63%, with RSDs of 1.25%,1.12%,0.90% (n = 6) respectively. Conclusion The established method is simple,
accurate, precise, stable, and repeatable, which can be used for the determination of ephedrine hydrochloride, pseudoephedrine
hydrochloride and D - amygdalin in Ganmao Shufeng Tablets.
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1 XFE5IKHA (#1524 110820 - 202109, & 5 100%) , ¥k A 1 FH &
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2.1 HEHEERMEBOKEHSENE
2.1.1 BEiH

@i%ﬁ?:Agilent Phenyl — Hexyl (250 mm X 4. 6 mm,
5 um) ;Wi shAH : 0.02 mol / L BEIE — S K W (%
0.2% = W& , B RV pH £ 3.5) — L5 (98:2,V/V);
W 2 1. 0 mL / min; KP4 210 nm; A1 - 40 °C; HERE
710 pl.
2.1.2 EWH A

3 590 B ER: 2 JRR 4 T B 5 20. 83 mg ., R R Oh R B
BRGT R 5 21, 11 mg, & 100 mL 25 B0, 1 1. 44% W%
WIGER A HS mL, JH 1. 44% WETR VS WUE 2 2 25 mL,
BT A o Bl Y TR o BBURRE i 10 i B AR A 5 B 22
FLA) BN B2 2. 0 g, EHEE L, ik 23R 1 mL
TR, %5 2E  F 10 min, K 25 A =& H BE 50 mL, K
BERRAE , M ()3 300 W 41 % 40 kHz, T [A) &b B
30 min, BCA , FH = G0 o o 2 D0 14 I o, DB, Bk
TEVR 25 mL, FH 1% SRR W P HRPESR I 4 K, 54K 20 mL,
BB, B ZET ARIE 1. 44% W 1R V5 001 it
JERZ 10 mL, 257, U8 L, IS g, BN AS A i 7
W 1 AR E B KU Ak D5 00T 25 1 &t JRR 5 4% %) B
FE S FE 4 A T T8 T vk il A B P X i v
Wl
2.1.3 FE¥FEE

Y5 PRI 2. 1. 2350 R IR BRI
AR T BAPEXT ISR | A5ah i 4402, 113 R
TEARAFIERE  TE S B AAR B E EL TR AR R 1 A
KT8 000; 43 B BES R T 1. 5, B4k B BLAF TR LR 1,

LM RFEE BRI 2. 1. 2300 FIR A X R
A VA RS T, FH 1. 44% W TR TS W R I JRR Y T e vk
FE4y 51k 4. 16,20. 83,41. 66,83.32,104. 15 pg / mL, £h
1% £h R B B T £ vk B 43 0l Ol 4. 21, 21,05, 42. 21,
84.20, 105.25 g/ mL 4 F 51 IR A X B8 & 5 W o 4%
2. 1 LIF g A A AR 0 2, 310 57 068 T AR o LA R ) G
Gy (X, wg / mL) R AR AR TR (V) AL BR
PEATZAE R, 75 38 R R B A 1T ) )5 2 Y, = 4. 707 62 x
1075X, — 0. 068 424 (r = 0.999 9) , £h i Tk bk 1 B9 [1] I
FFEY, =4.586 66 x 107X, — 0. 063 017 94(r = 0. 999 8).,
S AL SRR PR T | R TR Oh JRR ¥ M T i VA 0 I A
4.166 ~ 104. 15 g/ mL F1 4. 210 ~ 105. 250 g/ mL {8
il PN 5 g TR AR R 55 2R LB

W% B B2, 1 2T MR A% IR s ROE B,
Fi2 2. 1.1 TN (i A5 0 o 22t AR 5 6 YK, I 3% U T
P 25 R R T PR B 1 O JPR 5 06 1T FRL 1 RSD 43331
}50.18% F10. 25% (n = 6) , F2 ALK 5 B R
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1. Ephedrine hydrochloride 2. Pseudoephedrine hydrochloride
A. Mixed reference solution B. Test solution I of film — coated tablets
C. Test solution I of ordinary tablets D. Negative reference solution |
Fig.1 HPLC chromatograms of ephedrine hydrochloride and
pseudoephedrine hydrochloride

FoE s B 2. 1230 At s il T (AR
H 5o 20210961, 338 % Rt 5 o 20210440) i
ST IR CE 0,3,6,9,12 h 4% 2. 1. 1300 K (5,3 4%
PR, 0 57 0 T R 235 SR 1 PR H B 1R Oh JRR B Ak
TR Y RSD , WEIEA 7 (LA T R 45128 0. 91%
0.76% (n = 5) , &30 &= 5 Al a1 b2l ok
0.52% F10.37%(n = 5) , 2 WIS 1 78 = Rk
B 12 h NEEARTRE .

382 M« BORE i R 4t 5 4 20210961,
W R A5 M 20210440) By A G B S S FRE , & 6107,
Fi22. 1. 2300 F 7 il g R s W T, B 4% 2. 1L 1T
TSR IN E  C SE TTAR, THOA Br a R E
A F H R TR R BB TR TR JRR B - 2 % 43
0.233 3 mg/ g #10.129 3 mg/ g, RSD 43|} 0. 76% FI
0. 64%(n = 6) ;3538 Z2 F i Eh R R B0 F R 2 Th JRR 25 Bk
B2 &9 4 0. 178 7 mg / g F10. 101 4 mg / g, RSD
SR 0. 52% F10. 40% (n = 6) ; R )Tk HEIE R I

TIRE TS5 < B 0 5 B i R 45
20210961, %3 2 H L5 4 20210440) 3& & , % 6 4y, 73
TN — 7 Joit ¥ B A TR B X IR, #2 2. 1. 200
D7kl P R v 1, % 2. 1L 130N i S R
DA il SR RO RICR G R LR 1.3 2,
2.1.4 BHHEEENE

3 M BUR A Fr A R 45 34t 4% 2. 12 0
D757 A AR, B 2. 1L 1R g% ARt
FEIE O SR T RO TR i 25 R L3R 3,
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F1 BEXREFERNFELDKXEER(n=6)

Tab.1 Results of the recovery test of film — coated tablets (n = 6)
BAEE () #Han4E (ng) MAE (mg) 3% (mg) B (%) X(%) RSD(%)

A B C A B C A B C A B C A B C A B C A B ¢
LOI71 10171 0.5453 0.1186 0.0630 0.5664 0.0884 0.0511 0.5600 0.2053 0.1138 11239  98.07  99.41 99.55
10256 1.0256 0.5469 0.1196 0.0635 0.5681 0.0884 0.0511 0.5600 0.2076 0.1127 11178  99.55  96.28 98.16
1.0024 1.0024 0.5482 0.1169 0.0621 0.5694 0.0884 0.0511 0.5600 0.2044 0.1133 11252  98.98 100.19 99.25
10412 10412 0.5479 0.1214 0.0645 0.5691 0.0884 0.0511 0.5600 0.2084 0.1148 11266 98.42  98.43 99.55 SR 95 LALLM
L0431 10431 0.5543 0.1217 0.0646 0.5757 0.0884 0.0511 0.5600 0.2105 0.1152 11458 100.45  99.02 10180
1.0309 1.0309 0.5444 0.1202 0.0639 0.5655 0.0884 0.0511 0.5600 0.2053 0.1135 1.1188  96.27  97.06 98.80

E AN HRBURF B A BRI, CHD - FELF T AR
Note: A refers to ephedrine hydrochloride,B refers to pseudoephedrine hydrochloride,and C refers to D — amygdalin (for Tab. 1 — 3).

F2 ERERFRNEFELRKIXIEER(n=6)

Tab.2 Results of the recovery test of ordinary tablets (r = 6)

RH#Z(g) #5s 2 (mg) MWAE (mg) N4 E (mg) e (%) X(%) RSD(%)
A B C A B C A B C A B C A B C A B C A B C
1.0041 1.0041 0.4098 0.0897 0.0509 0.5591 0.0884 0.0511 0.5600 0.1766 0.1022 1.1237 98.30 100.39 100.82
1.0348 1.0348 0.4046 0.0924 0.0525 0.5520 0.0884 0.0511 0.5600 0.1810 0.1023 1.1101 100.23 97.45 99.66
1.0086 1.0086 0.4002 0.0901 0.0511 0.5460 0.0884 0.0511 0.5600 0.1767 0.1017 1.0994 97.96 99.02 98.82
99.26 98.63 99.63 1.25 1.12 0.90
1.0248 1.0248 0.4078 0.0916 0.0520 0.5563 0.0884 0.0511 0.5600 0.1792 0.1024 1.1080 99.09 98.63 98.52
1.0593 1.0593 0.4027 0.0946 0.0537 0.5494 0.0884 0.0511 0.5600 0.1841 0.1035 1.1122 101.24 97.45 100.50
1.0472 1.0472 0.4033 0.0936 0.0531 0.5502 0.0884 0.0511 0.5600 0.1809 0.1036 1.1071 98.75 98.82 99.45
%3 HRGEWELSR(mg/g.n=3) gimy imy
Tab.3 Results of content determination of three components in 20 20 H
samples (mg / g,n = 3) 15 . 15 l'}k .
10 i 1od] Y
A 20211092 20210961 20210928 20210440 20210441 20211022 5 ' ! 5 kmwﬂ M
Ol'l = t / min 0 LWNJ_L/V\J\'\_'\"t/min
A 0.2143 0.2333 0.2217 0.1787 0.1789 0. 160 4 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
B 0.1141 0.1239  0.1226  0.1014  0.097  0.0926 A B
C 0797 1.0387  0.9817  1.3643  1.4970  0.9578 L oo
22 D-EE-HEEWNE TEW jgw
. b 1 :
221 Gkt of My ol 4
| el I L
WHH: N - K (5:95,V/ V) s #E 30 °Cs 43[R 04 timin O 1/ min
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
2. 1. 15,
o C D
2.2.2 BRHEH 1.D - 543
WD - S X IR AL 11, 20 mg REHFRAE AW A smsse B SBAABREER]  C S@% 4 BE

P B 22 100 mL, B S mL, FH W B FG B 2 10 mL, B 45
XoF HE T o BBURE i 20 B (VR FEEA R A<, Wik A, B
292.0 g, BHIEIR DK% A B B 50 mL, A 3 AR,
A 7 AR BE 40 min, B, FH BRI 0 T $E
UL, BRI, ROAS R T 1T 4 I R i KA Ak
J7 T2 il 24 B A A A B R A 3 A A T T
il £ i A& B X B S T I
2.2.3 FHE¥EFHE

Z G030 MRS 2. 2. 2 0 F % BE S R
VR T B BRI TR T Al i, #62. 2. 1 T R (8
A HEREIE 10 S ik ] 5 SR B R B D -
PATFF T AR T 5 000, 3 B E KT 1.5, R

s I D, kst B SRR
2 D-ERCHEURERIER
1.D - amygdalin

A. Reference solution B. Test solution Il of film — coated tablets

C. Test solution I of ordinary tablets D. Negative reference solution Il

Fig. 2 HPLC chromatograms of D — amygdalin

RAF PRI 2.

LMK RFHEE I HIRG B 2. 2. 2 700 %) R
W 2,5,10,15,20 pL, 3% 2. 2. 1 | (A3 & dhREm &
TCSRIET AL LA D — 3 i A4 R R B (X, wg / mL) N
R A bR W TETRR (V) S PN AR AR R AT Ze Pk 1l 3, A5 [l 9 7
FLY,=8.95448 x 103X, - 1.31493x 10-4(r=0.9999) ,
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SEREI D - W R RIRIETE 22, 40 ~224. 00 pg/ mLL
90 [ PN 5 s TR R R 1 6 2R LA

W B0 L B 2. 2. 2 TR X R S VA TGS B i
2. 2. VI i S5 A S ERE I A 6 UK, T SR UG T A o 45
WD — EA A TR AL RSD K 0. 86% (n = 6) , =X
TS R AT,

FoE MR - B 2. 2. 2 30 A A A T I (AR AR
At 20210961, 38 F 7458 20210440) i i
AT EIRCE 0,4,8,10,12,24 h B 2. 2. 130 R €3
TS F HE AR A , T S 0 i L o 45 SR JHE B R 3 3
A o D - AT 1 T R A RSD 43 R
1.48% F1 1. 52%(n = 5) . RN S = IR CE 24 h
WIEARTRE

T MRS  FRIBORE i G R dit5-oh 20210961,
WA E S A 20210440) K A B RSB FRE & 6107,
F522. 2. 2500 F Oy el g R A TR I, P4 2. 20 1T
G S5 HE R A2, i S 0 T FRUOT TR R
BER D - A WA FS &R 1.038 Tmg/ g,
RSD 5 0.65%(n =6) ;3@ E 1 D - S8 1
SR 1.364 3 mg/ g, RSD N 1.05%(n=6); W]
ik EENE R

TR [l i it 65« B 00 35 i i B 415
20210961, 18 & A #L5 4 20210440) & 7, %% 6 147, 7
SN — 22 T B v B 4 ) R A, 6 2. 2. 2 T 7 ik
)£ BB S TR L P 2. 2. 1 IHUR (B3 S5 1 BERE TN 5
TE S T AR ROR S5 R IR 1 K2,

2.2.4 HHEENE

e A 2. 1. 450, 45 T W38 3.
3 g
3.1 IStRALIERE

S XU T TR 2 R B AR AR B e D N 2 R
AR, FEAE P RR B 2 A, A7 R T 098 L E
Mt S I35 4 3 B T P 6 4% 5 T PR R 5 T T PR
BN AR R A kSRt S 2y, 5
R W T =l 1 S N o s < o 8
122 ] SR AR B U AFAE 7 -8 o D - 35 4 2
AT R AR 1R A A 32 B0 PR ) X T e

A5 R B IBOR 2 Pt 25 4 1Y LU 22 AR K, s %
Hop D - i AT A R AT B
3.2 BiEFAGMRK

Tk b, A SR T S A L 20 - 0. 1% BEIR i
W OHE -0 VBRI (5 0.1% = L 1% 1, (il ke
[TIAHHE Kromasil — C ¢t \Agilent ZORBAX SB — C 4 .
Thermo Acclaim™ 120A C,g#£(250 mm X 4. 6 mm,5 pm) |
PR, 58 T JRR S5 Rl T 5 R Oy JBR 0 ik €0, 33 DA 44 14 2™

94

KH N - 0. 02 mol / LBEIR —EMHEW (5 0.2% =4
e, LAWER U8 pH 22 3. 5) FTHIBE - 0. 092% W PRI W (%
0.04% = LB 0. 02% —1E T W) R shAf , 2 4R
N3 A % 5 e R B 448 438 B S 2R 0 i, (g e o)
FR, T AHLL 2 — 0. 02 mol / LR — E 4%
W (5 0.2% = e, VIBETFR I pH 2 3. 5) 24 It sh AH B
2 AN B A0 WA T BE AR5, BB RECH 5 . D — AV
B B E , [l R DL i b, LA g — Ak o-13) ]
CNE - 0. 1% BETR I~ P UA RAVE TR S AR T 5 5%
SERLI UG & NS AL, SR L - A AT
D — WA IR R B, 43 B IR B 2 A e
HI R R SN - IK AT sl , BE4E Agilent Phenyl —
Hexyl 2354 (250 mm X 4. 6 mm, 5 um) , N Ho il 2%
F A X 3 45 SR 52 B8 K, 43 SR AN TR S L
B (4% 5% 6% ) AR FEHR (30 °C .40 °C) AT %52, 45
R A H 4% N AR 535124 30 °C .40 CHT,
W& Fsf 8] 43531 A7 60. 42 min A1 46. 27 min, 43 &5 B 43 5] A
2.26 Fl 1. 47 ;4 FH 5% W FAE R34 4351 2 30 °C .40 °C
BF, H W ST ) 43 5900 A 43. 47 min F129. 84 min, 43 55 B 43
Wk 2. 03 F 1. 28 A8 ] 6% LN, 4y B EH /N T 1.5,
LA R 2R H Agilent Phenyl — Hexyl #£ (250 mm x
4.6 mm,5 um) RO R AR 30°C, KL - K (5:95,
VIV)NE AR, RIF P A L - A D - WA
AR B ROR , AR LOT R R X R
3.3 @A EH & ELEE

SR F VR I . o) TS A5 0 B AR 3k VR, A
T 000 B P8 0 R DA AN T o L 4B, 2888 3 R G SRR
K 2020 Rt € L 24 L (—358) ) H 25 18 R B 1Y) % 1
THUR KR Sh AL TR 79 1. 44% WERR AW L HER S A W
Hp 2 AR 3 B £ 0 A5 1) B R G E D - A
=17 Fr B T AS [ 3 Ty = (Tl 3 2 BRI 75 42
BO) AR TR R0z 7 (B B8 70% FEE \70% L5 ) .
AN AR BN R] (20, 30,40, 60 min) HEAT 22K, 45 R0,
RS AU R A2, [l FIER P PRt TR AR — 2,
FEAR R 3 S5, H B P 52, D — 35 gk
UG TRT AR A, 5 A A o 0 43 B SR B, SR & AN T
OB AR A8 BILI TR BRI, XA 1 0PI K o e 2Rk
FHERAE ] A% F AR P 40min ] 25 FR IR S A T

2R LT IR A5 T i T AR A A L 4 R
W A e tE ER ML, i T EE s XA R
Pk bR BB R R DR RR B0 . D — A A A I E o
B 2% 3k
[1] YBZ10262020, B % 2 & B 5% 2 B Az AE[S].
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