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Simultaneous determination of five components in
Maxing Zhike syrup by dual-wavelength HPLC”
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Abstract Objective: To establish an HPLC method for simultaneous determination of five components
( ephedrine hydrochloride, pseudoephedrine hydrochloride, amygdalin, glycyrrhizin and glycyrrhizic acid ) in
Maxing Zhike syrup. Methods: The analysis was performed on a Thermo C,g column ( 250 mm x 4.6 mm, 5 pm ),
using acetonitrile—0.02 mol * L' of potassium dihydrogen phosphate solution ( containing 0.1% triethylamine and 0.1%
phosphoric acid ) as mobile phase under gradient elution and the flow rate was 1.0 mL * min™". The column temperature
was 25 “C and the detective wavelength was 210 nm for ephedrine, pseudoephedrine and amygdalin and 237 nm for
glycyrrhizin and glycyrrhizic acid. Results: The linear ranges of ephedrine hydrochloride, pseudoephedrine
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hydrochloride , amygdalin, glycyrrhizin and glyeyrrhizic acid were 9.994 x 10°-9.994 pg(r=0.999 2 ), 4.388 x 10°-4.388
pg(r=0.999 0),0.119 9-11.99 g (r=0.999 7 ), 6.794 x 107°-6.794 ug(r=0.999 5 )and 4.308 x 10°-4.308 pg
(r=0.999 3 ), respectively; the average recoveries were 98.8%, 101.4%, 98.0%, 98.3% and 102.0% with RSDs of
1.2%,1.5%,1.7%, 2.0% and 0.99%, respectively. The contents of above—mentioned compounds in 3 samples were
0.471-0.501 mg * mL™" for ephedrine hydrochloride, 0.194-0.219 mg * mL™" for pseudo ephedrine hydrochloride , 0.523—
0.542 mg - mL™" for amygdalin, 0.141-0.150 mg * mL™" for glyeyrrhizin and 0.307-0.330 mg * mL™" for glycyrrhizic

acid. Conclusion: The established method can be used for determination of ephedrine hydrochloride , pseudoephedrine

hydrochloride , amygdalin, glycyrrhizin and glyceyrrhizie acid in Maxing Zhike syrup.

Keywords: Maxing Zhike syrup; ephedrine; pseudoephedrine ; amygdalin; glycyrrhizin; glycyrrhizic acid;

Ephedrae Herba; Armeniacae Semen Amarum; Glycyrrhizae Radix et Rhizoma; HPLC
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Tab.1 Conditions of gradient elution

st ] sl A LA ( ratio of mobile phase ) /%
(time ) /min A B
0~5 5 95
5~20 5—8 95 —92
20~40 8—10 92 —90
40~41 10— 21 90 — 179
41~47 21 79
47~75 21— 50 79 — 50
75~76 50 — 80 50 —20
76~80 80 20
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1. R ( ephedrine ) 2. TR R R, ( pseudo ephedrine ) 3. WA ( amygdalin ) 4. HE ( ¢elycyrrhizin ) 5. HEZ ( elycyrrhizic acid )

Ay Ay TR A R BR i (mixed reference substances )

B, B, KA 11 1% i 2 ( Maxing Zhike syrup ) C, C,. $# bk ¥ FH 1% #£ i ( negative samples without

Ephedrae Herba ) D, D,. #38BAPERE S (negative samples without Armeniacae Semen Amarum ) E, E,. #HFFATEAE S ( negative samples without

Glycyrrhizae Radix et Rhizoma )
B 1 FRALEZER HPLC Bk
Fig.1 HPLC chromatograms of Maxing Zhike syrup
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Tab. 2 Results of linear relationship

B EVEVE LRV
(component) (regression equation) ' (linear range) /ug
LR BRI, (ephedrine hydrochloride) Y=2.187x10X-3.400x 10’ 0.999 2 9.994x1072~9.994
LRI LA R #E B (pseudo ephedrine hydrochloride) Y=2.256x10"X-1.884x10° 0.999 0 4.388x107~4.388
A (amygdalin) Y=8.479x10°X-1.050x10° 0.999 7 0.1199~11.99
HETF (glycyrrhizin) Y=1.780x10"X-7.638x10" 0.999 5 6.794x107~6.794
H#51% (glycyrrhizic acid) Y=5.356x10’X-3.898x10" 0.999 3 4.308x107~4.308
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Tab.3 Results of recovery

w5 B i A Wik e il RSD/
( component ) (content ) /mg (added ) /mg (detected ) /mg  (recovery )/% (average %
recovery ) /% (n=9)

ERFRFREH ( ephedrine hydrochloride ) 2.484 1.245 3.716 98.9 98.8 1.2
2.484 1.245 3.719 99.2
2.484 1.245 3.688 96.6
2.484 2.491 4.976 100.0
2.484 2.491 4.953 99.1
2.484 2.491 4.970 99.8
2.484 3.737 6.199 99.4
2.484 3.737 6.105 96.9
2.484 3.737 6.199 99.4

£ W R ¥ 6 ( pseudo ephedrine 1.091 0.548 1.644 100.9 101.4 1.5
hydrochloride ) 1.091 0.548 1.652 102.4
1.091 0.548 1.664 104.5
1.091 1.096 2.209 102.1
1.091 1.096 2.182 99.6
1.091 1.096 2.193 100.6
1.091 1.644 2.741 100.4
1.091 1.644 2.731 99.8
1.091 1.644 2.768 102.0

WA A (amygdalin) 2.697 1.360 4.048 99.4 98.0 1.7
2.697 1.360 4.036 98.5
2.697 1.360 3.988 95.0
2.697 2.720 5.395 99.2
2.697 2.720 5.367 98.2
2.697 2.720 5.384 98.8
2.697 4.079 6.731 98.9
2.697 4.079 6.582 95.3
2.697 4.079 6.723 98.7

HHAF (glycyrrhizin ) 0.748 0.380 1.122 98.6 98.3 2.0
0.748 0.380 1.123 98.5
0.748 0.380 1.133 101.3
0.748 0.761 1.496 98.3
0.748 0.761 1.500 98.9
0.748 0.761 1.511 100.4
0.748 1.141 1.838 95.5
0.748 1.141 1.862 97.6
0.748 1.141 1.836 95.4

H % ( glyeyrrhizic acid ) 1.546 0.790 2.361 103.3 102.0 1.0
1.546 0.790 2.347 101.4
1.546 0.790 2.355 102.5
1.546 1.580 3.161 102.3
1.546 1.580 3.162 102.3
1.546 1.580 3.168 102.7
1.546 2.369 3.931 100.7
1.546 2.369 3.977 102.6
1.546 2.369 3.920 100.2
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Tab.4 Determination of five components in Maxing Zhike syrup

Jit EN LR AR BT AT R TR
(Tot No. ) ( ephedrine hydrochloride ) ( pseudoephedrine hydrochloride ) (amygdalin ) ( glycyrrhizin ) ( glycyrrhizic acid )
20160703 0.501 0.219 0.523 0.149 0.310
20160704 0.496 0.194 0.539 0.141 0.307
20170801 0.471 0.217 0.542 0.150 0.330
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