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cc-N/s t6o gas chromatography-mass spectrometry rflurndolfiaivrararnolffifinrr

iirrurruru lut]:ctra'lfle fin rt"lfrrn3o.r cc-MS lu.:ruGnr:rr.:nr:rr rfltaviflflr6laqf

rrrunrddrrrrirll .r qndlrn??tr uavmui{tl ,^duo cc ws qtlldoue:tflum3olfio

inerr'ran#finrrflnd:rdrdou srnrionr:"Hlru rirtifi(iarrr:nlfirndol cc-vs td'iruru

ios unvi fifia'r:..rmn{aruri6nmnrcqi n:rvdar:6're trr6o i cc-H,ls 16"iruru4rfin rtrd

lrr; ntmtnnetrirta;nqr:.:tdr'lc'lulrdnnrflir'l un:vn'nnrrlirlrule lrnio.r rirl#tri:.:'r.r1qfi

q:1drur#or unr'lriarrmnlr:qndldtrurnlar cc-vs "l#rinrl:rlfltfnr:r6'o{nm16' v{ido

"cc-H/s rrn'nnr:ri"r1 *n:nr:lr:qnoilfr' lfirirnnrr{rrn;{o4alo.:m1o{ cc-MS roBlrfl
i" "" #r*riqnrirdulo.lrodol nrn.irro?olh.l"lftrl nraff?flnl:9l [[n v?!:it!n0!v].i'1fl non"l?tfl1 lc

- . )r{ruurnio.r cc-N,4S s1noAFrfiiflsl:ju un;nr:l?;qndl{l'rutoSo{ Gc-lvs lnatfiour'lurni:l

rrnrnocr:.rfrd{rdruldffnuruirtieuttnvfiun{rrdrLtF n'lr t{r"lsunv r:dlnrminmdrlru

i{rf'!rn3o.{ cc N/ts u'ltvflvtenrvflllol{rdlu lnefi{oqnnrn references tfludcutd?:lunv

, . :  -Euiunr rrq,n6o.r f l^!iu? i[|vri iJl. iol '  ]au ?rl tu.aL[:. l l .?:l: r ' f loi4.1L1.{s ]n^11v"lna l}l

"tr'lqlu"dar,r" ..n;q^ nrua r tui6rro r fr.drr.fih.nu fifirv{f "[n:..r rrior. yi.l'j-u i6o"nufiq:ri

1#{drutdnrrr}unvfinrr:.tdr'[q'[urrn'nnmri'T 'l *n;un'nnr:rir'trulolr#or cc-vs inm:'r

riu'lsttn;F],r drrr:nlunr:drruv6onrrrl*c n gi'l6rFr3o r Gc-vs "[fitfinlrrlentflurruorm:

fiornr:tfirrn{u

.ra,)tlu Lnn6nn l{g
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cc'MS 6'nn1?f"r\ !l6yf1t ?Yqnd'16
dre::ru rdnaqa'l'ltl

urnd t dr'nuavr{ouu1n1€1la'i GC-MS

cas chromatography - mass spectrometry (GC-MS) !flunltfr'l' dq ti'ulolrndoi*flngfin

4r:6o gu" chrcmatography (oc) rilrnielitnrrvr'{arr:ld'ulllnqa6a mass spectrorneier

(tr,ls) 116o l cc rirvrirfi uenar: lriarrr:nnrnsi rntrrdam'ld ir iflufiosr'iruomfr $fln'Ldtltia;

T fl n i{r tniol n:rqi mtrvf6r? (detector) tfi odrnmnroqi mfl vt.it'E:lrruviaqfl ncio idr: Gc

qnfinrurrrn;"lddolfiurn1a{n:Qsirn vfarr"Iffnrirllr'iu flame ionization 6"1""161 (FlD)'

nitrogen-phosphorus detector (NPD)' electron captufe detector (ECD) lflufiu t1l

rr,lol H,4s,flutnGolm:reirnrr;dar:fr{mrurduvd'ltr'lolptmqi'nrrrr'iamtflndufi'lfiriurnSar

oa 
^+* 

o" *, G:rfi nmri'rhll{nrllriin'luqnarun:*'rillm:rdt:l 
(petroleum) ulonr:ndu

rlrriual (cruoe oil) lu'ix{n^r{ n d 1940s 'l{rrq"rfln*n:lBlrrulornr: ::notl

talnrnrfuou (hydrocarbon compound) fl16'qrnnmnd'urlr:iufilfiqruv4firirll lolrl4r

mass spectrum dldnrnrndol MS ffnmld':llYuf,fi'l4ol:ln:lairllr'rrnqnlolrre 
arrrrnl{r:q

lnrrl*i'xhtaqnrasar? (r0olecular srrLrcture elucidation)td nrntlufiffnr:rllnial cc vs bl

.lfflunmdnur*arnrnqito:rlr.{alrfifiln:laSrlhrnqn4',u4au (compJex n'rolecular slructure)

r"iu nrnovfilu (amino acid) nin'11{u (fattv aclo; 'lurNrnfi6uriti lorganic chemistry) frittri

qi.Ji Fr.a. tgSos [2 6]"luflr{nr?lt rlitnvirernrdninmunnti oc-vs qnrir:'rr14nilu:n"lu

nr:n:lqifisdflfr' lvinbornerorotmetabolismoia:'nfi:l:;qnd'lfflunr:n:qqito:rvt'iuBlrru

fl'l5nBrl5n (thefapeutic monlto'ing) aofhu dratanfin ilatdr?fiB [7-11]

todol H,ls qnfizuurernnrrlfrnrlfilfind ufiinrrfiulruu'lnloi6l6ntr?ou (electron e) llnr

ultnou (proton, H) dil{il4dl m/z (mass to chafge ratio) ltnvnr:duuunr:rndoufrto l

6t6nol:oulnvlrl:stou'ludul biflr (electrical field) n'ru'l vdonufie"la4n;rgrnra nrrtn6oufi

1o.i6!6nFr:o tlnvl trroudahXlfindrrrar (light ray) d':frtd4nr:zu6nvnoo'lvifir nr:Fnur

fiom lnr:tn6oudnl4'r 6 t6nn:oud rfirlersn!s: rFr6oufi r{rvr{qtvitl tfrrfluriqlqn (anode)

:- ' ' '  J '. : a:r (ca1rode, dru\u:noufifiurll ' r ' l l i ltt^r't^
un;qnndnoonul lntn{'l ivh{1vl t!u1

fi1.I] - 1



r':cerru 16nnnatq€J cc-tvs ud'nn1:ri.r1lun;nmrJrvqnril6

1'.rtdfirdra! unynnzudn'hioonvir.rlofl.firtr.,,irIrrTor.:.rn nfirrnr:6rqnriuaor:?ruriry6nfioirrniu

rirrufronfurirld'uarnmnn'nriuro.rdruriry6nfrnrfioun'u nm6nmei.ryrr.ir nrrr dflufifiqn.r

ffnrilvlfl. (etectric potentiat) ionr?dd'1rrirb.hlrle :auulviflr q:rio"lfirfiornr:rdejr:.lu

(deftection) lo.ldrua.:r.liofinrrlnraro6oudrLol6rdnnrouunyl:otou 6{finrfl.J:;€Jnri1{uu

duSru4r hraqna,rrflfi *penulolr:1n:.Lsylndoufiluautrldrhnrer'lunrrrqryryrnra

n6'rcllrnoum:616nnrou itnl.ir uxdrooun;urrzudnrorictyhl,rfin:vlirriohrnqna,rafri

:Jr;.en;furirehuxd-ullbftylopirnQrurirra-nri'ly{rlr rirnQr Fir{n*nti!,i1tr'ioao:iur.:6r41n

v5o u:r n n-nrior 6rrr:noonuxdrno#a zun''n16'ranrrlrurnqnar:ff :Jr;1fi ilrnh rn4a
(moecutar mass, m) rior r,rrnfiornrrevrndouarrdfi Qnl.unnn rn 6'o{rd&rirn,lr}.rrjr.r

dnd1r,'hirluaurrlyhlliu pt z1 d'rgrJri I -r

grJfi t-r furnqaarrfirJ::lrnrdoufilunurrtr,lflrntLrrnhmrln*n:neurir.lfrnrit{flr

tprio{ tr,,ts'lur;isurnfi'ordrnr::.lry*Lqnnnnrrn:,rqine,rrfun:lir:rfl.r,.ru6lflfio (manuat) d.i

frrr-rdru^nqrr^n ttoiti:ert6irn:r:.Lnu"[srj^!116'r:Tr,ni.nrin.:rinurorrrnoria.r

n4r?riuonq,tns:d,t:.t,tro'hizunnrrnflqirn:ryr.irfilrl3:lrru (quantitative) |liu16Brn':tMr?o{nr.Js

udr rrSos vs ri,:ar rrn1ff::rtl,lnhlnln (moleculari rn r;r,ia,r etfln6uvr'lfrm rrir cc

welgh0 $ny4n nr{dirl (motecutar structure; uSotfinlo.lnra i.lrflurunnrrn:rqirn'1yfr6.r

4 R'rl,\ (quatitative) d'lc nrfl,\'alurun;'l{.l,turFr?o.: cc-|\lS rflubloflr rflor5.jd'{lrriij Fr.a.
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lnr:ru t6naqnlttt cc-MS vri'n nr rvr'qt unrnrrda;qnd1{

tgoa rdofinr:finrurl aun::lnolfietno{ (computer) drvfilnr:rfi:.l{o:;n riufrnunr

'i:;rr,:nnnnt:or:qqirner;ti Itgl r'irl#nrrnaroiln:rvrfil16'rqrunrnun;t'B:lrruirsdu*avfi

'-l:vfirinrnrrn{u rravr{zuurriol lnfldrl:lrtlna}rFro:lfirroro6l lfflunmdlsruitn;oclqr

r#l{rulo{m3o{6'rfl nlr"L{if Gc-vs 6idvotqn irfl unv:qot5rdu rrnsfinrerir cc-vs 1r'l

' 2 ^ l:r'ial: utflou'[uorurr nrrnr']sim:rvfdr?fr?l6pl1i1u rrudruoi'r t1tfr r{ur'tru n'r?Fl?oq'lm3

ldlu.rruqnnrunr::.t n1:ol:'lqirl:rrf6r::lnfi:c1ufil[rnfro:r nr:nmsir]rrvtflunre0l6nflr

inlrrl?o [flufiu [2, 3, 7, B,11' 13'171

nrrnrrsitnr;ddmfirfl ta?o{ Gc-Nils ldiunmea fu 4r ifl uud'nnrrnmni tor;fir nrgru

rc6'uuontEa (gold standard method) qnffiLJ'jr"lfiunnr:n:qqitnmvfdrfludlna (unlversa )

u':orflufidu4notir.:15{oIfi'rtfii tflo rsrnluflr'inXurrl nnnram:rniIn?131id1tffefl Gc-MS

- a - '"atjrttiioldrrfr'r rrrid lfinm:4dc:'rfirrrn:la6o frolqndl,ruo'[titfl unIrut.lnn5']urtlo:.1?ll ltl1

rfl un.:nrrsi m:rvlidr:nrnriolrJfr :ifi nmfi rlrunrtn:cq6ouodr'lr{r{u (intensjve

inspection) ttnvtil nlt tvtfi q fl'ln&'lot?5lunl:n:rqimer:fnr:nrnoleinmrnr5lu:rd'l

4Tn^ [10, 11, 16, 1B]

!n60.i cc-MS fifinr:16urdlrlngiu rfiolfrlvroarrmnn:esam?rvfdr?frfr qal:l[6qn

nrflludndrfiolosrn6o{ N,as Inflfiallsrfio.ifiri.r:lrnhrnqnlririu 600 Dalton (Da) !t^Yd'ol

rfluartfirunnrriduld'rdr.Lufll fiqruu4fir.J:v'liu 200-400"c lnltltduanlrvSoqnirartl

rnvfioidr:.Lr:nrvlvitrflutol6"lurixqruu4fid rd ohia I rluanr n lilulo r wtluSo ufr'a q nrirn r

uunu.n,#uo cc 16 rio:rrflAe1rfiornr:zunnmnmqitn:r;lidqnfiorrrnlurlucirr'rrnfru

nrrrrn n:rqi tnrvf:lcal:l taqato lnrr'16'ar16cnErdu rdoro{ilrnr:nmqitn:r;liamlurvd'n

toltlnrl (isotope) 6lflnr:lt'ruurqutdtndo l lvls n1r at!6E04i (high resoluuon NIS' HR[ls)

flnrrfnrulrdor Gc-vs rfiohiarrrmrrflnarr'[fi{nrsufirdu lfirrio l z clmension cc-vs

ulo cc-cc-MS finqr:..ldo lnr:tn3o{ tr,ls daru:nn:rqitnrr:r'ir]?r'.rua'6rrn,rtr4':16'

,"duo tund"r N,4s u?o cc-lvls'MS rnr?ot vs iu}'lriqnd'ruur1#nr!mnfr'l'ud'l:lrilrn6ordo

tfln6uuanttfiosrn cc tliu HPLO-N4S Y30 LC-MS trn:fin"ttruu1toio l MS lfiar:!lrnotr'lq

rfiouf.r v:. n n r:. r: r n:rsi"n:-:fn^:fri rnfrfr r.n nl:r ra qn
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