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ABSTRACT Objective: To establish a method based on ultra-high performance liquid chromatography (UPLC) for analysis of
[-Ephedrine and d-Pseudoephedrine, providing the basis for their qualitative evaluation of Ephedra sinica. Methods: [-Ephedrine and
d-Pseudoephedrine were separated on Waters Acquity BEH-C;; (2.1 mm X 50 mm, 1.7 pm). The detection wavelength was 214 nm.
Mobile phase A was 0.15% ammonium in water and B was acetonitrile with gradient elution (0.0~4.0 min, 5% B—55% B; 4.0~4.1 min,
55% B—95% B; 4.1~4.7 min, 95% B; 4.7~4.8 min, 95% B—5% B; 4.8~5.0 min, 5% B). The flow rate was 0.7 mL/min. Column
temperature was 25 ‘C. Results: The developed method had good linearity in the range of 12.50~500.00 pg/mL for /-Ephedrine and
10.50~420.00 pg/mL for d-Pseudoephedrine respectively, and both of the correlation coefficients were 0.9999. The recoveries of UPLC
method for /-Ephedrine and d-Pseudoephedrine were 101.99% and 98.68%, respectively. The content determination of /-Ephedrine and
d-Pseudoephedrine from E. sinica was used by the UPLC method, the obtained results of /-Ephedrine and d-Pseudoephedrine were 0.80%
and 0.18%, respectively. Conclusion: Compared with the commonly used content determination of /-Ephedrine and d-Pseudoephedrine
by HPLC, the established method has been proven to be accurate, comprehensive and reproducible, and can be applied for rapid
determination of /-Ephedrine and d-Pseudoephedrine for E. sinica. Furthermore, it might shed light on the determination of ephedrine and
related substance.
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Fig.1 The structures of /-Ephedrine and d-Pseudoephedrine
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Fig.2 The UPLC chromatogram of /-Ephedrine and d-Pseudoephedrine
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Fig.3 The UPLC chromatogram of Ephedra sinica
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Table 1 The results of stability test

Substance 0/h 2/h 4/h 8/h 12/h 24/h 48/h RSD (%)
[-Ephedrine Area 6615975 6588593 6602135 6577053 6591534 6567256 6593459 0.48
d—PseuC/l;):;hedrine 7575951 7583384 7582867 7583713 7572103 7567733 7551734 0.31
R2OBEERWER
Table 2 The results of precision test
Substance 1 2 3 4 5 6 RSD (%)
[-Ephedrine Area 6615975 6590906 6594018 6615328 6604057 6597384 0.15
d-Pseudoephedrine Area 7575951 7551084 7565868 7583511 7569104 7568733 0.13

TR T I WA, B0 R S PR AT HE =, LSRRI SR, SR IR 4.
TSR] d- DhIFRBHRA b o T K ab 2], 252 (Rl R

R3 - REBOKHRRBER
Table 3 The results of recovery tests for /- Ephedrine

Added Amount Theoretical Amount Determined Amount Recovery

Test Average Recovery (%)
(pg) (ng) (ng) (%)
1 13.75 30.68 32.31 105.31
2 15.00 31.93 32.87 102.95
3 17.50 34.43 34.55 100.35 101.99
4 16.25 33.18 34.29 103.35
5 21.25 37.64 38.06 99.69
6 20.00 36.93 38.03 100.26

®4 d- HFREB @R RIS
Table 4 The results of recovery tests for d—Pseudoephedrine

Test Added Amount Theoretical Amount Determined Amount Recovery Average Recovery (%)
(ne) (ne) (ne) (%0)
1 3.15 7.05 6.90 97.87
2 3.26 7.16 6.82 95.25
3 3.99 7.89 7.79 98.73 98.68
4 3.89 7.79 7.75 99.49
5 4.62 8.52 8.63 101.29
6 4.83 8.73 8.68 99.43
22 ZENE GG e B, ERE AR 3 wL, ATt 3 £ i
BB WZY 1 mL & UPLC ARAMIR, F5IR EIR“1.3.07  Bi b B, A8 S0 g2 R 2R LR S,
x5 REAMUELER
Table 5 The results of content in Herba Ephedrae sample
Substance Retention time RSD(%) Area RSD(%) Average content (%)
2.014 866059
[-Ephedrine 2.011 0.13 861820 0.32 0.80
2.009 866929
2177 213983
d-Pseudoepehdrine 2.174 0.10 209095 1.25 0.18

2.173 213292
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