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Fig.1 Mass spectra of codeine and scolamine
lonizing potential:20 eV.
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Tablel Relative intensities of molecular ion and
other peaks with various ionizing potential

BV Lise i [egp ru.l.u.ll.u.-
mS 10 20 1] =il T
|2og| oo 100 100 oo oo

23.5 d 24 i 23, 4 25 A
;!'!r"-ll-'.a' (a1} (4 {aEl (aa
% | an d.4 32 X2 3.2 =59
S s g ad (0.8 (o

I?IIE i 0 0 il a
| v o a 1.7 1.5 &t
lﬁu Loz (el f A
E lam| o 0 0 o 0
S |apg | 269 2E  2EE 240 4B
e | (2B {24) (29 (7 (0.8
L
| an 5.2 5.5 fi. I 5.5 0
I BY (08 [ OF) (BBl

Column:SE-30(3%), 3mm X 3m, Column temperature:
250°C. The data in parenthesis are total ion intensities.
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(B03) 1 AL DEK B IR AR T I DA F
M"303 & DEZR Y 1T, —J7, AR T I T,
10eV 75 506V O T T A I L VR
ELAe A3, 30eV~70eV DFIPHCTM " —4(m/e290) D
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B> TWb, A A ALELE 70V TIIAART I D
DTA A HRETRD L, 20eV OBFEITHER L TR 5
D1 THDARNBIEZ 02 5 20> DIERHBRE DK
Evme9s B AART IV DH Ny A A E LT
FEFHT2O0FE LV, medd |Z=aT A D~ AR
XY MV THENBIESNDDOT, ERAEEEIE
LTCasrA rTEmfA42M 299, A aR7 I T
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HEFSE LTI 2T F, IT7=A, TAE
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Fig.2 Mass spectra of aspirin, phenacetine and
caffeine
lonizing potential :20 eV.

Fig.3 1o R L7=&L 912, SE—30 24 7 AT TAH
LLEYE, aF AT Ay, T2 F kBT,
N7 x4 OGBHIRAFTCHY, ZNHDOMSIE

Table 2 Reproducibility of analytical data

Exp. Area Weight Codeine
No. ratio ratio found(u g)
1 4.988 0.4063 182.01
2 4.986 0.4062 181.97
3 4.978 0.4055 181.66
4 4.999 0.4072 182.42
5 4.930 0.4017 179.95

Av. 181.61

0 :0.962, C(%):0.530
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Mass chromatogram
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Fig.3 Mass chromatogram and gas chromatogram

of some drugs

A : Aspirine, B : Phenacetine, C : Caffeine, D : Morphine,

E : Scopolamine, F : Codeine.

Column : SE-30(3%), 3mm X 3m, Column Temperature :
150—250°C, 5°C/min. Scan interval:7 sec.

TA VOEBRELE LI LMD, NEREHED A
aRT Il aT A AT L TEbIL TN D,
ZOHAY = NI AOEFEHRICOWT, 7 sec. RifE
TO~350 BEMFE TOVAARY MVERIEL, 23
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1To7=, Fig3llRL=LIZ, ~AZ7u~ 7T A
I A7 o< 877 M2 ELSHIELTERY, Y
LE—JBOSHEL KV, AaRTIOTAI B
~ N T ACBTHENMEEITTA DTN
FHEEILTWAR, w~AZ7a< 77 AZBITDH A

TRT I ORI, FREICBET 5271
Y DIEED 10%ICIBE R0,

v A7 uv NTLOERIZHWZ AT A KRR
ART 2D TA AL DLTENE, 0 IR UK
TG LIS, B EENEE T L(Table2),

A L (T7~800 1 g/m) DA FEAER | 2 R EE HE &
LTRIART I #4450 ng ZIEREIINZ, e
Ay~ 7T 7 —ERGHTEIOIEAADNGKI 2 ul 1T
AL7=0b, 7secllfmTeAAY MVERIE LT,
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Fig.4 Mass chromatogram and gas chromatogram
of sample
A : Aspirine, B : Phenacetine, C : Caffeine, F : Codeine
Analytical conditions are the same as in Fig.3.
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Table 3 The area ratio and weight ratio of code—
ine to scopolamine in a mass chromato—
gram of authentic sample

Exp. No | Coteine Scopglas Weight ares
1 73.64  447.977  0.1644  1.928
2 184.10  447.977  0.4110  4.996
3 257.74 447,977  0.5753  7.083
4 368.20  447.977  0.8219  10.367
5 552.30  447.977  1.2320  15.156
6 625.94  447.977  1.3973  17.788
7 736.40  447.977  1.6438  20.366
av %0.8924 § 11.098

‘?=7+%§%m4§) b=§§§:1zm1

y=12.571X—0.1201

Table3 |2, BEAELLOWEBLOEIFIITHREREZ R L
7o ThbL, EFRE b=12571 TH Y, FEIFE
FUIBURZIE D Z & 3 sl S A7, 5 [HIDHE Y 3K L
EORER, a7 & 18.2mg/100ml DOEEIZER
WCHEHERZE 0.962, ZEMRIIT 0.53% THY, &
WHEECTERTE LI EEHLMNIT LT,

RIEFTR OB e CHUEMOE S N o MiIRIE, Base
FTHY, WAL LTHAME, TAMPHAVWLAT
Wb, HRAZu< "I 74 —ZX 0o+ 5L,
Figd IR L= L5 IO v — 7 3 En s, ~
A7 mavw NI ANLWEREY =KL =Tk
FUTHY, ZOEN, TAEVY, BT7=242D
TEAERHER SN2, 61, MR EIRICIRIA < 55
WE—Z BB END D, Zhidvxsun=w kT
LIBEMINC 2T A v ERBD T,

Z OB 1.49 % 100mIED A — VTR L,
THUCHNEBIERE L L CAaRT I8 450 ug &1
ez, 3.3 Ttk LIz FlEIciE-»C~v A7\
~ N AEERLT,

Table4 277 L7- X 912, 5 OV K LAIEIC X
5374 v OFHERIZ0.98% THY, ZORET
DIEHERZEIT 0.00748, IR 0.76%, #4ED
HiPH1L+0.009 TH -7,

Table4 The analytical result of sample

Exp. Weight Area Codeine  content

No. ratio ratio mg/ 10ml (%)
1 0.1527 1.800 13. 681 0.977
2 0.1535 1.809 13.753 0.982
3 0.1555 1.835 13.932 0.995
4 0.1546 1.823 13.852 0.989
5 0.1529 1. 802 13.699 0.979

Av. 0.984

o: 0.00748, C(%): 0.760, tSx : £ 0.009

Table 5 The yield of codeine to the sample

Codeine | Codeine contents (48) | Yield
added (#g) | Calculated Found (%)

Original - 68.899 -
36.82 105.719 104.92 99.24
73.64 142.539 142.14 99.72
110.46 179. 359 179. 62 100.14
147.28 216.179 216.98 100. 37
AV, 99.87

Internal standard:Scopolamine 447.977 . g

EESEREHIFRE DT A U EUINL, ZORILER
T D L FHIEINRIL 99.8% Th -T2, ZDOHIEI,
WEHR S GORATOa T VEREE LT
INHERC& % Z & &M 7= (Table 5).
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FUA NI T T 40—, ACETRE IR T T T A
A E Sy b F 2 LTWBEDOTHRIFEK
51 & DLTEERAA53 oAb G D TEME XV LE BT
LTRY, EOITBMESTHATRETH D, EHIT, b
S —OORHIL, FHOEREIZIEREGRTHY, 2&
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Quantitative Determination of Codeine by Mass Chromatography

Mitsuo DEKI™
*Central Customs Laboratory, Ministry of Finance,
531, lwase, Matsudo-shi Chiba—ken, 271 Japan

A mass chromatographic method has been developed for the quantitative determination of codeine or its salts in
multicomponents drug products. The instruments used in this study was a LKB-9000 gas chromatograph—mass
spectrometer connected to a Shimadzu GC-MSPAC300 computer system. The GC column used was a glass tube(3mm x
3m) packed with Chromosorb GWA(80~100 mesh)which was coated 3% SE-30. The column temperature was 250°C The
an—alyses were carried out by the method of continuous scanning with a scan time 7 sec. The electron energy was 20 eV.
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Scopolamine hydrochloride was used as an internal standard. Mass chromatograms were constructed at 299
and 303 a.m.u(the molecular weight of codeine and scopolamine). The calibration graph was constructed by
plotting the weightratios of codeine to scopolamine on the abscissa against their peak area ratios on the ordinate.
The calibration curve for codeine was linear over the range 70 x g-800 1 g/ml. For authentic samples the
standarddeviation and coefficient of variation are 0,96 and 0.53% in the range of 182 n g/ml, respectively. This
method was applied to the determination of codeine in illicit drug contains paregoric and antifebrile.
The presence of aspirine, phenacetine and caffeine in drug does not appear to interfere in the analysis. The
results indicate good precision.

—Received Sept. 19, 1977—



