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8
( , , 100871)
( , 100029)
8 , <100ug/L GC/ MSD
/
1
(fenfluramine , FEN) (phentermine , PHE) (ben-

zphentermine ,BPT) (chlorphentermine ,CPT) (clobenzorex ,CBZ)
(phendi metrazine ,PDM) (phenmetrazine ,PHM) (amfepramone ,AFP)

: , HPLC!' 31 HPLC/APCK
MsY Lagmegms®  cormse @

Yoe-Ray Ku [ HPCE 6 ,
SPE , (101 Cis
HPLC , ,
, GC/ NPD FEN PHE CPT PHM PDM AFP BPT CcBZ
8 , , : GC/ MSD
2
2.1
GC 5890 : GC6890/ M $H5973 - ( HP ) ‘HP-5
(16.7 mx0.20 mMmx0.33dm (GC/NPD) ;25 mx0.20 mmx0.33um ( GG/ MDD )) ,
250 ; 280 ;GC/NPD 1100 1 min,
10 /min 200 , 20 /min 300 6 min GC/MSD :80
1 min, 15 /min 180 , 20 /min 280 6 min
: El, 70 eV : 230 40 300 amu(m/ z) ;
1388 V
2003-02-25 :2003-06-30

( 2001-15)
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2.2
( Sgma ) ( Alltech )
( . ) ; ( Dikma ) ;
1.0g/L : , 1.0x10 *g/L
2.3
( ) A(x x ) B(xx )
2.4
2.4.1 10 mL Pyrex , 5.0 mL H,O( ,
5.0mL) , 0.5mol/L KOHO.5mL,3gNad 2.0 mL
] 10 min,2500 r/ min 5 min 2
mL , 0.1¢ Na SO, 2uL GC/NPD
2.4.2 2.4.1 , , 5min,
5 min, 5 min, 3 2.4.1
2.4.3 2.4.2, 1.0 mL
2.4.4 10p g 5.0 mL ,
GC y 1
3
3.1
,FEN BPT CBZ AFP , , ,
, 4
1 ( ) 1
’ ’ ,2.4.1
, , 100 %
( ) ,PHE FEN CPT PHM PDM AFP BPT (CBZ 93.2%
55.9% 87.1% 94.6% 96.0% 67.6% 31.7% 37.6% ,FEN AFP BPT Bz
) 2.4.2 :
, ,PHE FEN CPT PHM PDM AFP BPT
Bz 93.8% 79.4% 93.1% 95.2% 97.1% 85.8% 65.1% 68.0% BPT
BZ FEN AFP BPT (CBZ 2.4.3
: ,FEN AFP BPT (CBZ , 100.0% 97.9% 84.5% 90.
5% , 2.4.3 K
3.2 GC/ NPD
8 1(a) , 1 2.4.3

, 2ML
<0.1) ,
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5l 1‘0 ; 1I0 5 10
t/min t/min t/min
1 8 (a A B(b, 0
Fig.1 Chromatogramsof a mixture of 8 synthetic anorexics (a) and red sanmple A and B (b, ¢)
ater properly treatment
a. 1. (phentermine (PHE)) , 2. (fenluramine (FEN)) , 3. (chlorphentermine
(CPT)) , 4. (phenmetrazine (PHM)) , 5. (phendimetrazine (PDM)) , 6.
(amfepramone (AFP)) , 7. (diphenylamide (internd standard,1S)) , 8. (benzphentermine
(BPT)) , 9. (dobenzorex (CB2)) ; b,c. 1. FEN; 2. IS
1 GC/ NPD

Table 1 The retention times and relative retention timesof 8 synthetic anorexicsin gas chromatography/ nitrogen phogphorous

detector (GC/ NPD)

Synthetic Retention time Rdative Synthetic Retention time Rdative
anorexices (min) retention time anorexices (min) retention time
PHE 3.343 0.371 PDM 7.140 0.793
FEN 4,227 0.470 AFP 7.586 0.843
CPT 5.748 0.639 BPT 11.641 1.294
PHM 6.891 0.766 CBZ 12.730 1.415
3.3 GC/MSD
8 2, 2
, PDM
1S
GC/ M D , BPT
PHE cBZ
! ! PHM|AFP
3.4 FEN CPT\
1.0¢/L
0 10 50 100p L 10 mL Pyrex ,
5mL , 3.5.1
| L
y X ,PHE FEN CPT , , ) .
6 8 10 12
PHM PDM AFP BPT CBZ t/min
y=11.893x +0.0814, y=13.611x +0.2195,y = 2 8

17.957x - 0.2089,y =7.2431x - 0. 043,y =5.
4368 x - 0.3279,y =9.4683 - 0.1018, y = 10. 384 x

-0.2225 y=11.833x- 0.2042,
0.999
3.5
(  2.0m,
10ug, 2.4.3 :
3.6

Fig.2 Totd ion chromatogram of a mixture of 8 syrn-
thetic anorexice

0.2g, 0.59) , 8

4.0 mg/L 8
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(R®D%) :PHE1.53, FEN 1.68, CPT 1.83, PHM 1.86, PDM 2.01, AFP 1.29,

BPT 2.65,CBZ3.48 8 <100pg/L; ,BPT FEN

2

, 20ug/L
GC/ MSD

Table 2 The retention times, relative retention times and the fragment ions of 8 synthetic anorexics in gas chromatography/
mass sHective detection (GC/ M SD)

Synthetic Retention time Reative Characterigtic fragment ions and their relative abundance
anorexices (min) retention time (%)
PHE 5. 667 0.618 58(100) 91(14) 134(6)
FEN 6.233 0.679 72(100) 44(21) 159(13) 216(3) 230(1)
CPT 7.317 0.797 58(100) 125(8) 89(6) 168(5)
PHM 7.997 0.872 71(100) 56(39) 177(15) 105(13)
PDM 8.144 0.888 57(100) 85(79) 191(16) 105(11)
AFP 8.363 0.911 100(100) 77(9) 72(7) 56(4)
BPT 10.717 1.168 91(23) 148(94) 65(10)
CBZ 11.549 1.259 168(100) 125(94) 127(31) 91(23) 65(7)
3 (%)
Table 3 Reooveriesof 8 synthetic anorexicsfrom different sample matrixes
Matrix PHE FEN CPT PHM PDM AFP BPT (074
Ord liquid 101.7 104.8 103.0 105.0 98.4 101.9 105.3 106.6
Tablet 103.4 107.7 104.4 105.2 101.0 95.9 95.3 103.2
Cepsule 103.0 100.0 100.5 100.2 99.8 97.9 84.5 90.5
Tea 98.1 83.0 97.3 97.3 99.3 83.7 80.2 80.1
Cookies 101.3 102.2 103.6 97.9 101.2 100.9 95.5 98.9
3.7
( 1, ), 7.4 ¢ 5.3 mg/
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Analysis of 8 Synthetic Anorexics in Adulterated Weight-reducing Tonic

Wang Shan, Mi Jiebo , Chang Wenbao *

( Key L aboratory of Bicorganic Chemistry and Molecular Engineering, Department of Chemical Biology,
College of Chemistry and Molecular Enginesring, Peking University, Beijing 100871)
DengJing, LuJiangha , Cui Kairong, Zhang Changjiu, Wu Moutian
( China Doping Control Center, Beijing 100029)

Abstract  Eght synthetic anorexics, fenfluramine(FEN) , phentermine(PHE) , benzphentermine(BPT) ,
chlorphentermine(CPT) , clobenzorex (CBZ) , phendimetrazine (PDM) , phenmetrazine (PHM) , and amr
fepramone(AFP) , which can be found as adulteratantsin traditional Chinese tonic for losng body weight ,
were assayed smultaneoudy by gas chromatography/ nitrogen phogphorous detector ( GC/ NPD) and gas
chromatography/ mass sdlective detector (GC/ MSD) . Sample preparation and recoveries of the synthetic
anorexics from tonic of different matrixes were studied. Detection limits were lower than 1000 g /L for all
the 8 synthetic anorexicsin different matrixes. The method was applied to 2 rea samples purchased from
Chinese market , and fenfluramine wasfound in both of the samples.

Keywords Tonic, synthetic anorexics, gas chromatography/ nitrogen phosphorous detector , gas chromato-

graphy/ mass selective detector
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