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A gas chromatographic technique employing a special capillary column for the separation of optical
isomers, i. e., Cyclodex B, was examined in order to determine the content of / ephedrine and o
psudoephedrine in medicaments. These compounds were completely separated at the following condition
without any derivatization.

Column ; Cyclodex B, Split ratio ; 100 : 1, Column temperature ; 145

Detector ; FID, Injector and detector temperature ; 250

When the use of p isopropylphenol as an internal standard subsatance, the relation between the peak
area ratio and the weight ratio of the compounds exhibited good linearity. Quantitative analysis by this
method yielded good results. It was also appeard that gas chromatographic peaks of ephedrines
norephedrines and methamphetamine were separated enough to identify their optical isomers.
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Fig. 1 Structural formulas of ephedrine isomers, norephedrine isomers

and methamphetamine
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Methamphetamine HC1
0.IN NaOH
d Norpseudoephedrine 1
3
/' Norpseudoephedrine HC1 1mg
dl Norephedrine HC1
/ Norephedrine HC1
Herbal Ecstacy 15
2 1
HP6890 HP5890
CDX B 30mx 0.25mm I. D., 0.25y m film
IN HC1 thickness
2 1 sec 145
1 Rf const
01p 1 100 1
2 1 250
1 FID 250
GC MS 2 1
19
2 1
Table 1
R.T.
Table 1 Substances examined as internal standard sabstance

Substance R.T. [min. ] Substance R. T. [min. ]

2, 3-Xylidine 6.5 B —Phenylethylamine 4.1

2, 4-Xylidine 5.5 p—Toluidine 4.3

2, 5—Xylidine 5.8 Phenteramine 4.8

2,6—Xylidine 5.6 p—Ethylphenol 8.5

3,4-Xylidine 5.9 o—tert—Butylphenol 12.3

3, 5-Xylidine 6.5 m—Ethylphenol 9.1

2, 3~Xylenol 8.1 p—isopropylphenol 10.6

2, 4-Xylenol 6.7

2, 6—Xylenol 5.3 {—ephedrine 14.4

3, 4-Xylenol 9.7 d-psudoephedrine 14. 8

3, 5-Xylenol 8.7

3
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Fig.2 Gas chromatogram of / ephedrineand d pseudoephedrine
A:/ ephedrine peaks (0.05 10mg/ml)
B:d pseudoephedrine peaks (0.05 5.5mg/ml)
/
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Fig. 3 Gas chromatogram of /  ephedrine HCland d  pseudoephedrine
A:/ ephedrine HCI peaks (0.06 12mg ml)
B:d pseudoephedrine peaks (0.05 5.5mg ml)

I i

Vo
TR A

,

NI AN
A 2N

19

12 13 14 15 18

Rt. [min. ]

Fig. 4 Gas chromatogram of / ephedrine HCl and d pseudoephedrine
A:/ ephedrine HCl peaks (0.06 0.6mg ml)
B:d pseudoephedrine peaks (0.05 5.5mg ml)
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Table 2 Recoveries of Ephedrines
Compound Q) I-ephedrine HCI, caffeine, sucrose

I-ephedrine HCl Recoveries Coefficient of
£%)- (%) variation (%)

1. 00 96. 19 1.70

10. 00 98. 60 1. 63

Compound @ d-pseudoephedrine, caffeine, sucrose

d-pseudoephedrine Recoveries Coefficient of
(%) (%) variation (%)

1. 00 97. 48 1.74

10. 00 98. 67 1. 86

*] I-ephedrine 1% — caffeine 10% sucrose 89%
I-ephedrine 10% — caffeine 10%, sucrose 80%
*2 Recoveries:average of relative measurements about 3 test sampls

Fig. 6
Sample A Table. 3
Fig. 5 10
Sample B

Table 3 Results of Quantitative Analysis

Sample Tablet (called llerbal Ecstacy)

@ Type of Sample A

Content (wt%)
/-ephedrine ’ 0.73

d-pseudoephedrine 0. 46

@ Type of Sample B

Content (wt%)
l-ephedrine l 0.48

d-pseudoephedrine 0.91
methylephedrine 0.43
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Fig.5 Gas chromatogram of the sample tablet Type A
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Fig. 6 Gas chromatogram of the sample tablet Type B

./ Ephedrine : d Pseudoephedrine : Methylephedrine
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Fig. 7 Gas chromatogram of ephedrine and its analogues
: Methamphetamine : Internal standard :/ Ephedrine : d Norpseudoephedrine
:d Pseudoephedrine  :/ Norpseudoephedrine  :d Norephedrine  :/ Norephedrine
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Fig. 8 Gas chromatogram of norephedrines and norpseudoephedrines
: d Norpseudoephedrine 1/ Norpseudoephedrine
. d Norephedrine :/ Norephedrine
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