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Ephedrine related compounds, which are controlled drugs, are sometimes difficult to identify because of
their structural similarity. In such cases, retention time in high performance liquid chromatography
(HPLC) is a useful means for identifying ephedrine related compounds. Two kinds of HPLC method were
examined for this purpose: ion pair chromatography (IPC) using the acidic mobile phase, and reverse
phased chromatography (RPC) using the basic mobile phase. In the IPC method, a water acetonitrile
mixture is a good solvent, and the addition of triethylamine to the mobile phase is very effective for
suppressing silanol effects. In the RPC method, a water methanol mixture is a good solvent, and
pyrrolidine is a suitable buffer. Each method gives good separation and peak shape, and the calibration
curve is linear.
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under acidic conditions with TEA (UV 210nm)
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Fig. 6 HPLC chromatogram of the standard mixture of
ephedrine-related compounds in reverse-phased
chromatography under basic conditions (UV210nm)
1:Norephedrine; 2:Norpseudoephedrine; 3:Ephedrine;
4:Pseudoephedrine; 5:Methylephedrine; 6:MDMA,
7:Phentermine; 8:Methamphetamine; 9:N-Ethyl-MDA,
10:MBDB

Fig. 7 HPLC chromatogram of the standard mixture of
ephedrine-related compounds in reverse-phased
chromatography under basic conditions using a column
based on porous-polymer suppots (Colnmn; Shodex ODP-
50D, column temp; 40 , UV 210nm, Flow; 0.5ml/min,
Mobile phase; water/acetonitrile=75/25 30mM phosphate
buffer pH11.5
1:Norephedrine; 2:Norpseudoephedrine; 3:Ephedrine;
4:Pseudoephedrine; 5:Methylephedrine;
6:Phentermine; 7:Methamphetamine; 8:MDMA,
9:N-Ethyl-MDA; 10:MBDB
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Table 1 Comparison of HPLC parameters between two separation

K

1 20

mode
IPC under acidic conditions RPC under basic conditions
level N Rs k' N Rs k'
1 7780 14 4.9 7390 3.8 13
2 8550 1.2 5.3 7320 7.4 1.7
3 9310 2.2 5.6 8290 5.4 2.8
4 8950 1.3 6.2 7810 7.6 3.9
5 8540 5.2 6.6 10700 12.7 5.7
6 8360 3.6 8.6 12300 1.8 9.8
T 8900 1.6 10.2 13100 3.2 10.5
8 9810 0.9 10.9 12300 11.7 11.9
9 9170 1.1 114 13400 24 18.5
10 8080 12.0 13400 20.2
2
Fig.8 9
Table.2
9000
8000 |
R? = 0.99993
7000
6000
2
E
- 5000 r
@
2
«
~ 4000
©
153
o
3000 |
2000
1000 *+
0 1 1 Il i )
0.0 0.2 04 0.6 0.8 1.0 1.2

Fig. 8 Calibration curve of Ephedrine in ion-pair chromatography
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Fig. 9 Calibration curve of Ephedrine in reverse-phased
chromatography under basic conditions

Table 2 Correlation factor of each ephedrine-related compound

IPC under acidic conditions RPC under basic conditions

Ephedrine 0.9999 0.9999
Pseudoephedrine 0.9999 0.9999
Methylephedrine 0.9999 0.9999
Norephedrine 0.9999 0.9995
2
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HPLC chromatogram of a tablet of cold medicine in ion-
pair chromatography under acidic conditions (UV 210nm)
1:Acetoaminophen; 2:Caffeine; 3:Methylephedrine;
4:Dihydrocodeine

HPLC chromatogram of a tablet containing MDMA and
N-Ethyl-MDA in ion-pair chromatography under acidic
conditions (UV 210nm)

1:MDMA, 2:N-Ethyl-MDA

Fig. 14 HPLC chromatogram of a tablet containing MDMA and

Ephedrine in ion-pair chromatography under acidic
conditions (UV 210nm)
1:Caffine; 2:Ephedrine; 3:MDMA,
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Fig. 11 HPLC chromatogram of a tablet of cold medicine in

reverse-phased chromatography under basic conditions
(UV 210nm)

1:Acetoaminophen; 2:Caffeine; 3:Methylephedrine;
4:Dihydrocodeine

Fig. 13 HPLC chromatogram of a tablet containing MDMA and

N-Ethyl-MDA in reverse-phased chromatography under
basic conditions (UV 210nm)
1:MDMA, 2:N-Ethyl-MDA

Fig. 15 HPLC chromatogram of a tablet containing MDMA and

Ephedrine in reverse-phased chromatography under
basic conditions (UV 210nm)
1:Caffine; 2:Ephedrine; 3:MDMA,
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