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Abstract: To establish a method of quantitative analysis of multi — components by single marker (QAMS) for the
determination and evaluation of three constituents ( ephedrine hydrochloride, pseudoephedrine hydrochloride and
amygdalin) in Maxing Shigan Oral Medicinal Liquid. Ephedrine hydrochloride was used as internal reference
substance , and the relative correction factors( RCF) of pseudoephedrine hydrochloride and amygdalin to ephedrine
hydrochloride were calculated and evaluated. The content of the three components were determined by the external
standard method ( ESM) and QAMS, respectively. The difference between the two methods was compared to verify
the feasibility of the method. The RCF of pseudoephedrine hydrochloride and amygdalin to ephedrine hydrochloride

were 1. 233 and 2. 741, respectively. There was no significant differences between the results of external standard
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method and QAMS, and the relative error was less than 0.3% . The QAMS method is feasible and accurate for the

simultaneous determination of Maxing Shigan Oral Medicinal Liquid.

Key words: QAMS; HPLC; Maxing Shigan Oral Medicinal Liquid; Ephedrine hydrochloride ; Pseudoephedrine

hydrochloride ; Amygdalin

JRAS A1 H 2 DR B 2 sk A e i (i €38 )
e gt SRR MRS A AR
HRE 2K BT, B BE i RCT i 7Y 2
A IR IR YT N E | 2g i R
AR PIGE R | SO N SRR AT
I AR, PRI JBRAS A 3 1 o s s il G o L
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Tab 1 Gradient elption methord

fif [/ min /% 0.1%H,PO,/%
0 1 99
5 1 99
10 4 96
20 8 92
40 8 92
45 1 99

2.2 BHR S ER A E A OREEBUBURRA A H R
W1 mL, A1 mL1.44% H,PO, - FIEE(1:4) %
W IR 25,8000 r/min, B0 10 min, B W &
0.45 pm S UES IR B AR, 7F BAL,

2.3 BAERBERAGHE  AEFIFREER IR
B FRRR OB S, BT AR R
WL 1. 44% H,PO, - WEE(1: 4) IR R IT 25
FEF 4351y 851. 62 252. 82 1846. 53 pe/mL 1Y
IRAFRESL AW, 22 0.45 pm i SR 0E IS A
HEREIR, T B AL
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Tab 2 Linear relationships of three standard spbstance
Xof RE 1y 5 R?
Th AR R TE B Y =26135X + 1E +06 0.9988
R PhRR B Y =21269X +367943 0.9994
AT Y =9335.3X +620961 0.9979

2.6.2 #FFAXE  BURGIRMEGIE L &, 1%
“2 17U W EGE SR ATESEHRE 6 Y HHE R 10 uL,
T SRAS AT #?Em%ﬁfﬂa‘?ﬁ;%;ih P2 JPR Bk ER 2 T
JPREE L 5 A A A W T AL RSD A, 5 R £ 3
J7R , Fh B R W T B RSD Bl 0. 81% , R 1R

PhRR B %) 04 1T A RSD {E%:r 0.52% , &5 H 1Y
WAL RSD H M 0. 68% , iX — U4 F mn AN 78 K 2%
B R

RI UEHBEENEER

Tab 3 Instrument precision test results
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L T T
1 1672564 938986 1272837
2 1659308 935145 1266665
3 1673303 937483 1281173
4 1682184 941070 1285982
5 1697309 944031 1277860
6 1689942 948817 1290755

RSD/ % 0.81 0.52 0.68

Fig1 HPLC chromatograms of the Maxing
Shigan Oral Medicinal Liquid
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Tab 4 Stability test results

- IR R DR A
Bk U 1T AR Bl U T AR H U AR

0 10441824 4851303 3677759

4 10953597 4774848 3695824

8 10845556 4896442 3683421

12 10579816 4788109 3823194

16 10815822 4755457 3766086
24 10253672 4882948 3798457

RSD/% 2.53 1.24 1.69

2.6.4 EHEMXE  FU2. 27 TR A7 AL
A VAW, SRR 6 W, EAE RN 10 pL, &
“2 17T BTSSRI AE , T S A5 2H 43 0 U 0

H, EEPEBRARANTT R S Fos, BRI B
(R T AR RSD H R 1. 219% , £ B2 00 JBR 35 B (1% 06 i
FURSD {2} 0. 74% , 5 A~ H YW IR RSD (K
1.21% SRR PSR Z AIE & T EE
PERLF,
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Tab 5 Repeated findings

- Hh R BT R DR A
AU 1 AR [CEAEA g
1 1269936 4769307 3586689
2 12161653 4702465 3631128
3 12205502 4798462 3617958
4 12030148 4716392 3599362
5 11911606 4741844 3531190
6 11860535 4751610 3529813
RSD/% 1.21 0.74 1.21

2.6.5 wAEDkFGR IS HUE HIER BRRR T AR
P O JRR BRI o A5 4 5 i 9 R A 0 H 11 R
AR 2,27 WU B 7 ik A HE S, e o
AW

il 8 & FhMRRR K 1267. 46 g/ mL Fh R Th R
K 948. 1 pg/mL 5 A1 1269. 8 wg/mL AYIR
EFRUIESRW 2 mL, F 1.44% H,PO, - B (1:4)
WRMBER 7.4 mL,iC N B Wi,

A3 S BR A ¥Z 1200 ,1000 800 L F1 B ¥ 800 .
1000,1200 pL IG5, 155 6 43 A IV W
Fe 2. 17 TR PR SR 0 SR AL A 1S
IR AN RSD A, HAGIZE AR 36 6 Fin, R4k
TN , AT AL TSGR AE 99% ~ 103% 3
Bl , HL RSD {H/NT 2% , 2 W AR 58 A9 A48 Ak
7R MERRATAT

6 SHAMBEEKERBER (n=6)
Tab 6 Results of recovery tests for various

constituents (n=6)

o AR, MAR/ AR/ EL FHE
(ngemL™") (pgeml ") (pgeml ™)) %/%  WCR/%
256.43  137.02  395.11  101.21
256.43  137.02  396.42  102.17

WA 213,70 17128 39101 10352 102.33

HH 30 17028 39091 103.46  0.95
170.96  205.54  380.98  102.18
170.96  205.54  379.48  101.45
124.16  102.50  229.28  102.56
124.16  102.50  229.84  103.10

siapy 10347 12812 23460 102.35  102.00

BRECBL 103,47 128.12 23431 102.12  1.06
82.78  153.74  236.46  99.96
82.78  153.74  239.41  101.88
190.61  137.28  330.13 101.63%

190.61  137.28  330.88  102.18%
158.85  171.60  330.21 99.86%  102.22

T
2t

3 158.85  171.60  334.69 102.47%  1.39

127.08 205.91 339.50 103.16%

127.08 205.91 341.27  104.02%
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WHRE NS, = f./ f = CoxSy/Cy x S 3T
BARXT A E -, Hodr. ¢ AR B S, N
PRI TR ; C AL o MR B 5 S S 21 43 g e T L
DIER IR R BTN AR, T8 1R O JRR B AT e 425
{ZH A RS IE PR, 2 R 3R 7 Fivas , HOAH X AL
IEHFH RSD AEXI/NT 2% , %y i B by
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Tab 7 Relative correction factors of variops constitpents

A S/ oy w1
1 1.229 2.786
2 1.212 2.766
3 1.243 2.708
4 1.247 2.732
5 1.238 2.736
6 1.228 2.718
SEHI{E 1.233 2.741
RSD {8/ % 1.02 1.07

2.7.2 FRBEFF AR B RO 0
FEASOR (O S A X AR X AE R 7 BEA T | TR 2
(B, ZEEHXT £ BI5Em, 45 2R Nk 8 s, HAEAR
7] 55 ) €2 % ASCRIT €20 18 A T 00 433 9 AR O A2 1 DR 7
(¥) RSD fE/NT 1% , R W% T7 ik i Bk R4, B
AR AT
®8 ARMNFMBIEFHENKRERTF
Tab 8 Relative correction factors on different

instruments and columns

& ke Sanmmeseon simonneseon  Somoetton i

5C18 -MS-1I 1.221 2.743

Waters
Acclaim C18 1.227 2.752
5C18 -MS - Il 1.236 2.779

LR
Acclaim C18 1.239 2.781
SEEIE 1.231 2.764
RSD/% 0.67 0.69

2.7.3  &aRER A FFHARXT R B I 1A 0 4
ORERTREANL, LLER IR IRR B0 0 2 IR, 23] 25 44 Eh R
DhRR BRI 7 45— A [a] o RO (i AR
TEAE A AR OTOR B I )R, R 25 2R N3k 9 R, 3
PR R FER AL D 5 A5 4 ) 58 TR R 0k 1) AF X 8 P
8] A AR AL/, AT LRI SR BEAT (3 W A 5 {0

*F9 AEMEENEEFEAHETR S E
Tab 9 Relative retention time on different

instruments and columns

e+ i Tomamesm smmoomesn T ammescm 6w
5C18 -MS-1I 1.053 2.113
Waters
Acclaim C18 1.054 2.156
) 5C18 -MS - I 1.051 2.037
LA
Acclaim C18 1.049 1.998
FHME 1.052 2.076
RSD/% 0.193 3.449

2.7.4 H&ezalZ  BURS A H HIRK 6 it
Gy IR 2. 27 BT J7 B il A R A, SR
1 ~6 4R 2. 17 TR 435 258 53 i R F A
A PP A T DU R IF 115, 25 SR 3R 10 B
F 22 T, A VRIS JRRASS A1 H IR A b 1R
PRRR BB AN w7 A & A X R 22/ T 0.3%
W o E 2R RUTE S M — 2P 5 i A
LERiOTIE Y

Fz10 IMREM—NESEENEZEAHSELR
Tab 10 Content of each component of external standard and quantitative analysis of multi — components by

single marker ( QAMS)

FE 5 R OH R BT/ (g -mL 1) WA/ (pgeomL 1)

o] i RE T 1

g2 Hh RS (g -l ") . S— — -
= VINTNR — N Z Pk VINTRIS — 2Pk
1 427.39 206. 94 206. 52 317.69 316.38
2 427.08 206. 87 206. 21 316.89 320.64
3 428.75 207.81 207.40 318.22 319.47
4 428.75 207.13 206. 62 317.54 319.47
5 426.89 206.31 206. 46 315.98 319.19
6 428.31 208.11 206.28 318.24 317.79
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3.2 @it I AR BT X IR
B0 B IR A T R AT, 255 5 IR AR PR PR B
i 1R O JBR B R 3 A A Y e RO IR,
207 nm ARG

Hik it R 7K 30% HBE . 60% W IEEFT 1. 44%
H,PO, - HEE(1:4) W% 12 1 LR & ¥ 5 k17
PRI, 22 B0 iR S HERE LA R B 1. 44%
H, PO, — FIEE(1: 4) W AT A0 B %) A o 55 14
(RIS 5 BB o

TS B 56 SCHk R ] O - B2 22 vl
(0.02 mol - L™ #§i8 ,0. 05% — LB 3. 12 g Bk —
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