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Determination of five alkaloids in Kesuting syrup by HPLC
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Abstract Objective: To establish a method for simultaneous and convenient determination of five kinds
of alkaloids ( morphine, ehpedrine hydrochloride, pseudophedrine hydrochloride, codeine phosphate,
papaverine hydrochloride ) in Kesuting syrup by HPLC analytical method. Methods: Welch Ultimate” AQ-C,g
column (4.6 mm x 250 mm, 5 pm ) was adopted, the mobile phase was acetonitrile and 0.1% phosphoric acid with
gradient elution at a flow rate of 1.0 mL * min"'". The detection wavelength was 210 nm for morphine, ehpedrine,
pseudophedrine and codeine, and 250 nm for papaverine. The column temperature was 35 “C. Results: Good linear

relationship was observed for morphine, ehpedrine hydrochloride, pseudophedrine hydrochloride, codeine
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phosphate and papaverine hydrochloride in the range of 0.9-7.48 ug+ mL™ (r=0.999 1) ,2.43-20.24 pg - mL™" (r=
0.999 9),4.49-37.44 pg - mL™' (r=0.999 2),0.43-3.58 pug* mL™' (r=0.999 5 )and 0.09-0.79 pg - mL™"' (r=
0.999 8 ), respectively. The average recoveries ( n=9 ) were 99.1% ( RSD=3.7% ), 102.5% ( RSD=3.4% ), 107.5%
(RSD=2.3% ) , 100.1% ( RSD=1.5% ) and 94.0% ( RSD=1.2% ) , respectively. The content ranges of the above—
mentioned five alkaloids were 8.46-21.71 pg+mL™", 28.18-153.9 pg+mL™"', 26.58-196.9 pg -+ mL™"', 4.23-15.30
pg + mL ™" and 1.20-2.89 pg - mL™ respectively in 10 Kesuting syrup. Conclusion: This method provided reference

basis for the improvement of the quality standard of Kesuting syrup.

Keywords: morphine; ehpedrine hydrochloride; pseudophedrine hydrochloride; codeine phosphate; papaverine

hydrochloride ; Ephedrae Herba; Papaveris Pericarpium; Kesuting syrup; HPLC
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Tab.1 The regression equations and linear ranges of five alkaloids

53 ( component ) LRV (linear range )/ (pg * mL™) 57572 ( regression equation ) r
NG ( morphine ) 0.9~7.48 Y=32 230X+796.06 0.999 1
LRI 9 ( ehpedrine hydrochloride ) 2.43~20.24 Y=17 771X+867.5 0.999 9
LR PHIFR BT ( pseudophedrine hydrochloride ) 4.49~37.44 V=16 876X+11 255 0.999 2
BRI ( codeine phosphate ) 0.43~3.58 Y=34 905X-698.67 0.999 5
LRFRBESERK ( papaverine hydrochloride ) 0.09~0.79 Y=63 165X-102.52 0.999 8

&2 EEKRKE

Tab.2 Results of recovery test

W ks it Ak Wit il T
('component ) v (original ) /ug (added ) /g (detected ) /pg (recovery ) /% ( averagcg ;ic;;ely )% RSD/%

ngpif: 15.23 7.48 22.68 99.6 99.9 1.1
( morphine ) 15.23 7.48 22.72 100.1

15.23 7.48 22.64 99.1

15.23 14.96 30.51 102.1

15.23 14.96 30.29 100.7

15.23 14.96 30.28 100.6

15.23 22.44 37.62 99.8

15.23 22.44 37.29 98.3

15.23 22.44 37.48 99.2
R 41.25 20.24 61.17 98.4 99.7 1.0
( ehpedrine ) 4125 20.24 61.15 98.3

4125 20.24 61.51 100.1

41.25 40.48 81.96 100.6

4125 40.48 81.67 99.9

41.25 40.48 82.24 101.3

41.25 60.72 101.83 99.8

41.25 60.72 102.13 100.3

41.25 60.72 101.32 98.9
PRRR BT 78.81 37.44 115.47 97.9 99.3 1.3
( pseudophedrine ) 78.81 37.44 115.93 99.1

78.81 37.44 115.24 97.3

78.81 74.88 153.11 99.2

78.81 74.88 154.18 100.7

78.81 74.88 154.52 101.1

78.81 112.32 190.84 99.7

i
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F2(%)
% A A WA &S e .
(component ) v Coriginal ) /g (added)/pg  (detected /g (recovery /% ( e e W RSDI%
PRI B 78.81 112.32 189.53 98.6
( pseudophedrine ) 78.81 11232 191.63 100.4
LIRS 7.11 3.58 10.52 95.3 95.7 3.0
(codeine ) 7.11 3.58 10.46 93.6
7.11 3.58 10.38 91.3
7.11 7.16 13.86 94.3
7.11 7.16 13.94 95.4
7.11 7.16 14.19 98.9
7.11 10.74 17.25 94.4
7.11 10.74 17.82 99.7
7.11 10.74 17.73 98.9
PSR 1.17 0.79 1.92 94.9 100 3.1
('papaverine ) 1.17 0.79 1.99 103.8
1.17 0.79 1.94 97.5
1.17 1.58 2.73 98.7
1.17 1.58 2.71 97.5
1.17 1.58 2.68 95.6
1.17 237 3.57 101.3
1.17 237 3.46 96.6
1.17 237 3.41 94.5
R3 KREHEESSHEMENSE(pg-mL, n=3)
Tab.3 Results of content determination of five alkaloids
Elin=d Ny JREE T PR B AIREA AT
(1ot No.) ( morphine ) (‘ehpedrine ) ( pseudophedrine ) (codeine ) ('papaverine )
20170302 21.71 94.01 64.50 15.30 2.18
20170306 21.03 153.9 91.26 11.50 1.47
20170326 15.65 31.44 26.58 9.54 2.89
20170331 20.47 60.00 88.84 9.84 1.20
20170332 18.64 42.74 67.81 9.43 1.84
20160409 19.19 113.9 117.6 8.51 1.94
20160410 19.44 127.0 196.9 8.33 1.50
20150511 20.29 60.20 90.47 9.74 1.37
20150703 8.46 28.18 46.07 4.23 1.32
20150610 15.42 39.95 79.45 5.94 1.40
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