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Study on the doping control m ethod for the detection of narcotic 

analgesics and卢一blockers 

HChi，HJFang，YQXu，HJDuan．THZhou andYWu 

(tnstitute Materia Medica，Chinese Academy ofMedical Stience~．Bering 100050； National Research Institute of-~wns 

Medicine，Bering 100029) ． 

ABSTRACT The analvtlcal method for doping control analysis has been studied．Twen- 

f)卜-nine drugs including ei曲tun narcotic analgesics，nine 一Nockers，one stimulant and one 

internal stan dard vcel~ analysed simultaneously by gas chromatograph equipped with a nitro。 

gen—phosphorous detector and gas chroma tograph combined with a mass selecti',~e detector 

after derivatization ofthe drugs． 
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Since Beckett first applied sensitive gas chromatographic testing procedures to detect 

abuse drugs at an athletic event in 1965”J，many procedures for the screening ofstimulants 

and opioids have been reported ～ ． Gas chromatograph combined with ma SS 

spectrometer(GC—MS)has been widely IJSed for the confirmation of the results obtaineel 

by screening procedures．Catlin et al 。have used gas chromatography(GC)for the 

screening ofopioids，the urine extracts were analysed after derivatization by trifluoroacetic 

anhyd de．M aurer et al 。have analysed opioids wi山 GC—M S after acetylation of the 

samples．Fang et al have co mpared different derivatization procedures for twelve narcotic 

analgesics and two stimulants with N—methyl—N—trimethylsi13 ltrifluoroacetamide． 

Ⅳ一methyl～bis(trifluoroacetamide)andtfifluoroaceticanhydride ．Intheroutineanaly- 

sis for doping control during sport games，a method for the screening of narcotic analgesics 

and 一blockersjS needed．Because more thantwentydrugsⅥ th different chemica】proper~ 

ties ar$to be detected simultaneously，it iS necessary to find out a suitable derivatization 
。  

procedure and gas chromatogr~lphic conditions．This paper presents a method for the simul。 

taneous separation and detection of eighteen narcotic analgesics ，nine 一blockers，one 

stimulant and one internal standard by gas chromatograph equipped 【h a nitro- ’ 

gen—phosphorous detector(GC—NPD )and gas chromatograph combined 山 a mass 

selective detector(GC— M SD )． 

EXPERIM ENTAL 

Standards and reagen~ 

! dine was supplied by Qinghai Drug Factory；methadone hydrochloride and 
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atenolol were obtained from Tianjin Central Drug FactoD'；proprauolol and alprenolol 

were obtained from Shanghai Second Drug Factory；morphine hydrochlofide was ob- 

tained from Huadong Pc,ople’s Dnlg Comparff；ethylmorphine WaS obtained from Beijing 

Medicine Company；methaquafone(1ntemal standard)was obtained from Bet iing 

Friendship ttospitaI；codeine phosphate，cthamivan，levorphanol，phenazocine，acebutolol， 

labetolol，nadolol，oxprcnolol and sotalol were obtained from Institut National de la 

Recherche Scienfifique(Canada)： antieridine， pentazodne， heroin， nalbuphine， 

dextropropoxyphene， tfimcpcfidine． ethoheptazine， metoprolol， dihydi'ocodeine． 

dipipanone，dextromommide and bupren orphine were obtained from Zentrale Doping 

Kontroil—Labor des SMD (DDR)：MSTFA (N—methyl—N—trimethylsiiyltri．． 

fluoroacetamide J was obtained hem Pierce(USA ) and M BTFA 『N—methylbis- 

(trifluoroacetamidc j】was from SiDna I USA) All other chemicals were of analytical 

re~agenl grade， 

DerivatJzation of the samples 

To a 5 ml test tube were added solutions containing 50～3OO g ofnarcotic analgesics， 

一 blockers，one stimulant and an intemaj standard listed jn Table l，The nfixture was 

evaporated to dryness under nitrogen．To the residue 2 ml 0fM sTFA were added．1he so- 

lution was wel1 vortexed and thin；heated at 70 C for 10 rain i12 an oven．After that 

60O“l 0fM BTFA were added and the solution was vortexed for a few seconds and then 

heated at 70℃ for l 0 min in an oven．The solution was then evaporated under nitrogen 

to a volume of l50
,11】．1 of the resulting solution was inj~'ted jnto GC—NPD and 2／．tj 

colinto GC—M SD． 

Gas chmmatograpii—nitrogen phosphomus detector conditions 

Gas chromatographic analysis was performed on a HP一5~,90A gas chromatograph 

combined with a nitrogen phosphorous detector(GC—NPD )and HP一3393 integrator 

which co ntrolled a HP一7673A automatic sampler A HP一5 capillary column was used 

(17 n1×0．2mm Ⅱ) ．Helium WaS used asthecar6er gaswith aflow rate of1．0ml／min 

with oven at 180℃ ．Flow rates ot heljum，air and hydrogen to the detector were 33．2． 

109 and 3．4 ml／niln j‘espectivdy．The temperature of the iniection port was 250℃ and 

that of the detector block was 280℃ ．The colunm temperature was set at 1 80℃ 幻r l 

min，th1211 1ncreasod to 220℃ at a rac of 10℃ ／mID，aRer that the temperature was in- 

crextsed to 260 ℃ at|1 nile of 5℃ ／rain then to 280℃ at 10 C／rain．Finally the co· 

lumntemperaturewas kept at 280℃ for 5rain 

Gas cI1r0mat0grap —m。 selective detector conditions 

The gas chromatograph mass selective detector{GC—M SD)analysis was per- 

fO1Tned on a HP一5890A gas chromatograph combined with a HP一5970B mhss selective 

detector which was equipped with a IfF一5 capillarv column(25m ×0．2．inm ID )． 

Hdinn1w0s used as Lheca ergaswith aflow rate of 0．98ml／minwiththeovg'n at18O℃ ． 

1Tlie co lumn temperature program was d：e sarfle as that 1n GC—NPD analysis except that 

at the beginning the temperature was increased right away without staying at 180℃ for l 

《 罐霉  
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min and finally the co；'dmn was kept at 28O C for I i rain
。 The lemperature of the injec 

Lion port Wets 250 t and[1la{0f_the transtEfline between GC and MSD was 280 t一
． 

RESUiJ1 S AND DiSCUSS|ON 

Retention times-ufIhe drugs obtained from GC—NPD and GC—M SD analyses are 

shown 1n Tables l and 2．Charactcrist ic ions of mass spectra of the compounds are shown 

in Table 2 also。q-oral ion current obtained from the analysis of the sample prepared as 

dcbcfibed in the derivat Lzation procedure is shown in Figure !
． All the drugs yielded 

． imutant 
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I"he basc leak!ons are shown first in the characterisuc ions 

chromatographic peaks，As shown in Figure 1 and Table 1．most gas chromatogr~Lphic 

peaks of the drugs are well separated by GC—NPD and GC—M SD，Alfhough in the 

chromatogram obtained by GC—NPD the peaks of propranolol overlapped that of 

atenolo1 and acebutalo1 overlapped that of phenazoeine，it is easy to identify them with 

thdr characteristic iOFiS b)CK"一M SD．The retention times of the drugs on GC—NPD 

we shorter than those O11 GC—MSD because the column used i13,the GC—NPD was 

sitotter． 
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Fig 1 Tota(ion currentobtainedfrom theGC—MSD anal'gs~st a sample contamingtWellty—nine 

standards prepared c describ~l in the derivatizat[on procedure． the peak numbers in the 6gu a 

the saiDe as those in Table 2． 

Derivatizatio口eoaditi011S 

Defivatization reaction was affecteel by many faclots SUch as the temperature of the re- 

action and the amounts of the denvatization reagents．1n this procedure，M STFA and 

M BTFA were used for defivatization．Difierent ten【peratures were tried for the reaction，It 

was found that four peaks were obtained from IabetaloI When 80℃ was used for heating 

after M STFA and M BTFA were addeel，While tWO peaks were obtaineel if70℃ was USed 

jnstead of80℃ ．The tWO peaks corresponded to the two jsomcrs of1abetalo1．70℃ was 

used in later experiments．For the derivatization of the mixture containing all the drugs aS 

described in the sample preparation，2 ml ofM STFA and 600 l 0fM 酗r卜A were used．It ． 

was found that for the derivatization ofa sample containing thr。e or four drugs or the ex— 

tract of each urine sample tt was SUfbdent to use loo “1 of M STFA and 30 u1 of 

M BTFA． 

M u|tipie chromatographic peaks 

M ost drugs yidded a single chromatographic peak under present derivatization condi。 

tions．however some drugs such as nalbuphine，methadone，sotalo1 and buprenorphine 

yielded multiple peaks．This might be caused by the side reactions or uncompleteness 0f the 

derivatization．Nalbuphine yielded tWO peaks at I 3．229 and 16．404 rain in GC—NP D 

and 17．427 and 22．51 1 rain in GC一19ISD．The chromatographic peak oflonger retention 

time WaS used for the identification ofthe co mpound beacause M ion《573)has been ob- 

tained in its mass spectrum．Two peaks钾ere obtained from methadone in GC—NPD at 

g  1， e  r 3  2  

一 三  ； g c̈；  
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6．378 and 7．22l rain and jn GC—M SD at 9．449 and 10．48l rain．The first one was the 

main product of the defivatization，the lon 29a(M 一1 5 1 has been obtained in the spec- 

trum ofthe peak．Sotalol yielded two peaks also in GC—NPD f9．235 and 9．643 rnin) 

and in GC —MSD (12．774 and j 3．387 min)．The first one was the main product ofthe 

deftvatization．jts mass spectrnm showed ion of 344，the M —ion of sotalol—OTM S． 

Smal】peaks at l9．】89 min i．rl GC—NPD and 29 5l0 min n GC—M SD wereobtained 

from buprenorphine followed by a high peak at 26．079 min in GC —NPD and 40．951 

min in GC—M SD fnot shown jn Figure!)．The second peak was 17 times as high as 

cha{ofthefirst oneln GC—NPD and 3．3 timesinGC—M SD．Both peakswere usedfor 

the ldentification of the comDound． 

Dextropropoxyphene 

The decomposition of dextropropoxyphene was observcd in GC—NPD and 

GC—M SD analyses Two peaks were obtmned from dextropropoxyphene at 4．079 and 

6．882raininGC—NPD and 4．527 and 6．334 rnininGC—M SD．Thepeakat4．070minin 

GC—NPD corresponded to that at 6．334 rain in GC—M SD．It was found that when the 

temperature ofthe injection port was decreased to l8O℃ ，，the hdght ofthe peak at 6．882 

min in GC—NPD got much higher and corresponding to this peak，a llew peak appeared 

at 9．973 min in GC～M SD This resl上lt 1ndimted that dextr0pr0poxvphene might be de- 

composed at high temperature 

Internal standard 

Phenazine*,vas first tried as the internal standard，however the peak of phenazine 

overlapped that of pethidine．M ethaqualone was then used．It was well separated from 

m ethadone and levorphanol as show~i1"1 Figure 1． 

GC—NPD analysis describ。d in this paper CaD be used for the screening of the drugs 

li sted in Table 1 and GC—M SD be used for the confirmation ofthe results obtaind bv 

GC—NPD．The presence of multiole chromatographic peaks from some compounds does 

not atilt the detection of the drugs．This method  has been used SUCCESSnlllv r0r the detec- 

tion cf analgesics and 8一blockeIN in the aecreditation test organized by International 

Olympic Committee in Novembe r 1 989． 
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麻醉镇痛剂和 一阻断剂类兴奋剂检测方法的研究 

池 华 方洪钜 徐妍青 段宏瑾 周同惠 吴 筠 

【中国医学科学院药物研究所，北京 100050； 国家体委运动医学卅究所，北京 100029) 

提要 本文对兴奋 』豹检额《方法进行了研究。 } 九种麻醉镇痛剂、九种 F一阻断剂，一 

种刺激剂和一个内标物等共三 种药物可用配备有氮磷检测器和配备有质量选择检测器的气 

相色谱仪分别进行初筛和确汪分析。 

关键词 麻醉镇痛剂；卢一阻断剂；兴奋剂检测 
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【j 《新编药物学》(第 l3版 )将于 1991年年底问世 t
， ，

J 

[】 · ij 

 ̈ 欢 迎 预 订 ． f】 

n [】 
陈新谦主编的 编药物学》初版干 1951年。该书以内容科学、丰富、新颖、实用 『1 

而受广大读者的欢迎，四中年来不断蟹订更新，至今已累计发行 l50万册，在同类 f1 

； 科技图书名列前矛 第l3版修订本将于1991年年底由人民卫生出版社出版。 __ 
： 《新编药物学>×第13版)不仅在内容上反映了近年来国内外药学的新进展，而  ̈
L J 且还补充了新药200余种 为 不过多扩展版面和降低成本，除了删除一些陈旧的 1] 
t

r 品种与中草药的内容外，还采用了小号字双栏排印。在其编辑出版方面，对某些药 __ · 

： 物的分类作了细致的调整：化学结构式采用激光排版，美观统⋯；药物名称均按中 『1 
： 华人民共和国药典(1990腼)等进行校订统一 因此，第13版修订本从内容到形式 r1 ． 
； 1 将以焕然一新的面貌出现。 『1 

该书的初步估价为25元。因第 一次印刷数量不多，为便于读者及时购到，订 f] 

t J 购者可将书款 25元(将来按正式订价多退少补，免收邮 #费)邮汇“北京 100054首 r1 

：： 都医学院王丽娟收“，并在附言中注明购买《新编药物学》及册数．一埃出版 随till fl 

；： 寄书(可附发票)。 __ 

：： 编药物学 第13版j问世之tt，恰逢该书创刊40周年之时，上述预订书肯 f1 
J 均可与书同获印有丰编人和编者签名的精美纪念 枚。欢迎预订! 『1 
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