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Ephedrine, methylephedrine and their salts are regulated by law as raw
materials for stimulant. But they have the effect for a medicine, so they are widely
used in medicine for cold etc. When the sample contains only under 10 as
ephedrine or methylephedrine, that is excepted from object of regulation by law. So
we need to do quantitative analysis for judgement of that content rate.

Usually the analysis is done by GC.
We examined the followings.
Use of GC column in daily analysis.
Omission of advance treatment for sample.
Simplification of method of extraction from sample.

And we examined dihydrocodeine also.

The following was the procedure of experimentation.

Powered sample was added to 1 ml of ethanol including 0.1 N KOH, and it was
shaked about one or two minutes and after that, it was let alone, and the supernatant
or the filtrate was injected to GC.

GC columns examined was PEG 20 M etc. Ephedrine, methylephedrine and
pseudoephedrine were separated by packed columns of PEG family. Ephedrine and
methylephedrine were separated by packed columns of OV family. But ephedrine and
pseudoephedrine were not separated by packed columns of OV family. And separation
were well done using capillary columns.
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Table 1 Type of Liquid Phase of Column
1.PEG 20M 5 3mmx 2m
Support:Chromosorb W AW DMCS
SE 30 80 100 mesh
2.PEG 20M 5 3mmx 2m
Support:Chromosorb W AW DMCS
80 100 mesh
3.PEG HT 5 3mmx 2m
™S TFA Support:Uniport HP 80 100 mesh
4.0V 101 5 3mmx 2m
Support:Chromosorb G AW DMCS
80 100 mesh
5. Carbowax 20M (PEG type)
Capillary column 0.2y mx 0.2mmx 25m
6. Ultra 1 (OV type)
1 Capillary column 0.2y mx 0.2mmx 25m

4



Table2

23

Table 3 Internal Standards

Phentermine(a ,a  Dimethyl phenethylamine)
B Phenylethylamine

N N Dimethylbenzylamine

N N Dimethylformamide

n Octadecylamine

Tetraphenylethylene
Table2 Sample
1. Reagent (6) GC
I Ephedrine hydrochloride
d Pseudoephedrine hydrochloride @
dl  Methylephedrine hydrochloride GC 12A FID
Codeine phoshate C R6A
Dihydrocodeine phoshate GC 7A FID
2. Medicine for cold C R1A
in capsule) Takeda Yakuhin (b)
Kogyo GC 9A FID
S Taisho Seiyaku C R3A
A Sankyo 80 1
Kanebo Yakuhine @ ()
HC741 Hokuriku Seiyaku
Actifed imported BURROUCHS WELLC
OME UK @
Table 4
®) ()
Table3 Table 5
Table4 Gas Chromatographic Condition
Injection temp. 270 Detector FID Carrier He
Column Owvern Injection e |
PEG-20 M 10T { 48) ~140T (BH) 5 /& | T 50 ml ]-E-lu:l
PEG-HMP 130°C § d&) ~140T (29 & /4 1. Dpaf Sml 1.1kg
| PEG=MT | 120C [ 47} ~140T (2083 5 /& [ .0 Siml 1.lke|
1 P —— 1
Ov-101 HOT Isothermal 1.0 1.7kg |
Carbownx =20 M AT [sothermal .2 m . Siml 1.3kg
Ultra 1 1407 Isothermal 0.2 S0ml 1.3kg

=

Internal standard | Phentermins
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Table5 Gas Chromatographic Condition

Injection temp. 280

Detector FID Carrier He

T |
| Colurmn Choan [njectlon =
PEG-HT 1807 | 4d8) =270 (244 100 2, Dl S0ml 1.The
| OV-1h | 1507 o D) 2500 (305) 1W/5 2.0 1.2kg
Ultra 1 | 150°C { Of) BR80T (204) 10/4 | 0.2l S0ml 0.3kg|
Internat standard | n-Ocladecylamine
@
IN
0.1 N KOH
iml 12
0.1 N KOH PEG ME E PE
97 101
0.997 0.999
IN ov
85 95
0.1 N KOH ®3)
@
PEG 20M 5 PEG Table 6
20M P 5 PEG HT 5 oV 101 5
2m Phentermine
PEG dl  Methylephe
drine hydrochloride ME |
Ephedrine hydrochloride E d Table 6 Retention Time
Pseudoephedrine hydrochloride PE ——
E PE | Calme | 1.8 | M°E E P E
oV 101 E PE | FEO-3M d: Ad|2E0 64 |RT. BT (20, 18
PRG=HT 5. a8,38. 12|38, e7fav. 3
Carboywes -3 b T, e#jiE TRILE 2B{1E. 64
PEG 20M =1 | & 4§21 &d 17. 48
PEG HT oV 101 Motes 1. S : Internal sianderd ! Phenberming
PEG KM E ©d-Methylephsdrine hydrochloride
E ! I=Ephetdrifne hydmoohloride
20MP F E ! Pesudesphsdrirs nydrochloride
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Table7 Table 9 Result of Quantitative Analysis
Ob | Indicated | Result
Sample J conient
= rate | OV-101 |
2 ME | 1.07% 1.89%
AFTaw s
HC 0.%% {.20%
2 Motes © 1, The content rate was caloulatsd as
iznlated hass.

2. ME=dl-Methylaphadrine hydrochioride

Table 7 Retention Time 3. HC=Dihydrocodelne phoaphate

minute
Calmn M E 1. 8 H C
pec-T | B, 18|11, 52|25, 61|

: TMS
ov-1m | B, 40|14, 46| 24. KA 1

Motes M E ! dl-Mathylephedrine hydrochioride
1. 5 ! Intemal standard @ n=Octadecylamine
H C : Dihydrooodeine phosphate

()
Table8 9
Table 8 Result of Quantitative Analysis
| O | Indicated | Result of guantitative nnalysis
Sample e content
Il rate | PEG=20M | FEG=HT | Carbowax OY=101
=L w2 —3) ME 2,445 2.17% 2.30% 2.52% 2.11% '
AF e v E | ME 1.57% 1.686% 1.75% 1.78% 1.73%
Wit A | ME 1.31% 1.26% 1.26% 1.53% 1.14%
ERE E 0. 055% l 0. 065% i 0. 085%
...... i et R e ﬂ,lmh‘ M —— ﬂ'u]ﬁﬁ'
zkzx |PE 0.36% | 0.06% 0.03%
FA3T | ME 1.66% | 1.66% 1.68% L.60% 1.55%
| Artidled | PE pociic 4 : 19.35% 19.90% | 23.13% 16,.85% |

Motes 1, The content raie was calculstod as isolsted base.
2. ME=dl-Meihylephedrine hydrechloride
3.E=|=Ephsdrine hydrochlaride
4. PE = Prpudoephedrine hydrochlocide
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20M 5 PEG
PEG ov
PEG
E PE
PE
PEG
PE
0.1INKOH
Imi 12
97 101
0.997 0.999
PEG
No. 14

Vol. 37 p245 249 1984
Vol.27 p245 247 1974
\Vol.95 p4 9 1977
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