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coreisl mainly of unsobstaoec and okl i
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question doec 10: conmin iy of tiese azo cves. Coriecdile
acutor @ one of the wajor foreign cxchange carnern, enw Lhe
ban on the expart of undzsired eexdle ing oher prodics
started adverscly affecting our export. The manufacturers of
thaae gaads. could ill afford the costofthis vpe of cotifica-
tion fromn abread. They saded sioming POSIE Labomato-
ries, Lahore for nococssary assisgasce. Under these compsl -
Tirg slecumstances e ethods For e qualharve snd quan-
tiatvedeteminaion of heezidiaz and other forbicden amines
havie beer acsegezd and reviewed.

Avlwderials and Mhethods

(?Hmr.rcngajain spat fast methed. The formar o ef
clroracenic ard Muaregends ceoveves of certinarmin s
amires s canczr auspictagents W dlloaed these compounds
trnhe detested o very low evels tkrough chemical spol lesis,

8 ¥eheery, © M Azhral

Thir anvestigatinns of Wik Ir 1976 proceesdedd abimg fon
puthwurs, nome v (1) Carnrrogenic apol kals rendals
wcnpnized by veuraidbed sve, () Formamion of fooresaent
denvativer todz visthle by irrsdistion with anulraviolel light
aparcs, Inbaththe cnses, simplicity and seasitinity wer pre-
secuazile for the sampling and detectior methods Toomes
thess requirements, varicus chomisnl reactions were wited
wiih arimary amives wsing: Bhrleas reagent (Felzl |90
aiada 1975), dimethylaminozirarsaldehyde (Morrisen and
Boyd 19723, chiomnil {Feigl 19661 cthehiorono France
af 073 Fudsoscanvin: dUdesfrend 2 0! 1072 BHobles a o
S8 Tnel er ! 1974, Sherna amd Mar: 19, o
phiiaaldenyle (Boh 1971 Troll and Kince (9731, &nc ceric
arvinanium nitate (Kamikar ard Jogleksr 1979, Amang
these reaciions several sensitive delection  methads e the
carcinogera of intercet hove boen fourd and the conditizn: te
achicve dacetion linits previewsly not  sccomplisked with
hese compoutds, 1.e., nanogran quandtics have beet
IEROTEC.

cones (1978 descnibe the behanios of zach compounl with
more usaTul Feagents fer detection o amines and e rLJr-g..lls'
ecrinrs el vese:

i Miccaiiantuen wod conpliog, T elalorate: Qe teclng
Ther armi commpour d was dideclized wilk periy nililke ie
acidic medivm, The daeatiood aonine wis then coupled with
Toraphtial in alkaline wedivm Rfoer of he ciasnizing
mistire wirked oaffectively, kol the dyve fomuanion was mo
silalckary For il anminss dizootiosd with bigh wancsnra-
licing ol @2ids, Lhe prablem was owcreome by e aising the
pHofthe coupl g ases. Thecolours of the dyes Fomrmad are
given for nieme and dipmines {Demwcareder and Palerion
Sd); Boumpoon et an 19750,

i} Venillia. Chromutogrunms mr on TLE plates arere dried
arl apriyed with (rashiy preport 20 solution of Ymilliv ie
B FIURET el bzl an 10 G for 10 mie, - T we concersi:
tion produet of amivwe ard vonillic (a0 he aldehede grooph
rave preer vallow Duorescence ande- Winv olzt light “he
enlmre [‘ir'll‘l | h!. 11ig 1|'u'h|1'|||- wwesn glahle bt eome.
shat difficult ™ aze when on'y IFpse amoris were priasn
(Hais ard Yacer 19630,

GIYCarbmnan and foin. clcalar, ThrEmALGENRE vars
apwiny s weth 20 aqueous sodivm coclosie, de-dicl, el
sprayed with the il nciociion eugont diluted e o guar
er stemeth wity wier, The bhe eoloured product was b
trimedl chie e the rediectian ef falin-canzaltan resgpent. " he
phisaphcsis grtie/phuephemslybldle seid In U ragent v

weiy unstalde and Jecomipored quik ]y sgmted wills g i
Briag abour dwe rapdd desiruction af de resgenl |Fatin and
Ciocaltow 927,

wp Fersic feceizyendide, Fgual volumes of 0, Tnagueous fer-
wic chloridz coc QUIm ageenus potassien femeyanale wers
wized juet before uee and grayad direals. Forre un e
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bl coloursd somples, The asc ol the resctior for the deisr-
minaclon of amine: was described (EUc-"Tos srai 19647,
v Dichromage .l..l.rlr..llr..rfl'rr.u'r.'. Compouad: on the plated wene
sprayed with o sufutivn afl B pukassiuin el nanz b 20FE
sulphunc azid.  1ne oxidized prodscts mothe presence of
amines gave different colourad precicis (Berietti 19354

wit Planed fgppecfifondie. The vompoaeds va s plelss wons
sprayed Wity 2% ethaoie peenol, fellowed by UL sadiim
hvpochloritz in agueous sedium bvdroxice w oredacs comr-
poisnde in reanve o pomle colenrs (Haisaed Vacck 1958

W i cgagent T carematdgrams wore spraycd with
Trestly prepared solatiom of 0.02% sociom 1,2-naplilhc-
guirens-d-iulphonat n 5% ageeows sadhum carhoaane
and the cimmategmama wers haated a1 | 1390 dor 5 min. |5~
naphibodqainGas -4 sulshonue reaaed 11 elkabine solalon
wath amine v the rernosal of hydragen and adeeply coloured
paraquinaid condensation product resalied (Muoting 19522
Seabl 19E5Y

viil) 3 S54-Tewrcohloropenzoguinans. The spray meagent
congisted of D.2% cuinone is noncchlorobenzene, The
mansubatiuizd amino guinene was o blu or purgle coloured
pracuct -Tircs and Faseir 15715

) Pathoiekdebode. Plates we'e sprayed with 0%
phiFoleldeleds 0 xdeac amd sected ar L ITPC for 10 muis.
Tl amiines rsaciad witl o-philalaldeliyde :n Qumogonic
reagert o vazld Huarescert producs whicy Wers made
visible by irrsdiation with s witmeack light (Temer and
Wighimum |5aH)

.‘I‘;Jf""fnrﬁ.l"‘i‘l?ﬂ'k' deienmengting E_gu;." ity and l{llﬂl'll“ﬂ.lw
deterrrindain: by spect-ophelamete: are also included 57 £5
e ahatest and reabe allowanes fisr tFe prsssace of sther smnes
suck ur bormolopucs er analmgues of thase anines, Eweraon
10k 93T e mepoered the unmudem ol @ ge luw soou
when sodwn hyaochlonte seccls &ith amine in 22id
subitiem, On the oher hand Pope e of (1996 used sadium
perchliris mmet the table vinlet =olone develnped was
meisured phetenerically ol 333 nm.

Diazofzation and coupling methed deaends oo he dinent -
watiom of amisee n1d auhssnaet mmation ol a chiosm
avlublc ozo dyesfT by counliagwith Jitforant eauphing agenie
sl as H-(T -||up| |I|J:|.|:| N-]"\'-l,li;lhy letly lenedsvmane., ZITCT
(UsLp and Kotatn 1904 Cheth ed af 1968, H-acid (Georpe
apd Keliher 1984). Tacid (Ramzchandra and Cupta 15593
and alpha-raphten  (Macinwaka and Swal RS0 The nh-
sorglicn is mensured between 570 375nm aber 20 45 mim
Ton madnun vuluvus devdoparis T wia ovted sl inien

siby o colour measured wais propartionil io the aming od-
tentin the sumplz. Crhandu eral {137V deaciibed a siwiler
rrethod for the determinationof aramats anines down b the
uy menga by covpling amine aith d-pitsepheryl diazaniom
son, The awe dye obtained cxbibited charasterizic nzaorp-
tian mEsime. EFedr: law was found o oboy un o 1D0pE

o7

lewel, Sarmiler mehaed was reported by Bupt aed Etroffard
(15364,

Levin sral { 19T described a now metkoc for decrmining
sinall quartiie: of seme pimary amines in which highly
colzured ntermedinles form during the reiction wilh
Dintrithiazy. chloride, Rapid coloor developmeat was
achisvesl o mwmn lempersore over 8 hed of thicirthiey]
hlomide mesed with dry sand, Similar stedios wars wada by
Culen el wi (1) wihe detze el urrliluied v g
mmines wilh ZhIEllJ'lrrI.IE'l:}'] chicride fo EIvE hlgrl}' colouresd
rroduzts.

Eawal ami Singh (1975) devised o sensiive motboc Do
Ve dlelenmrmaleen ol arcmalic anmes I.'}' waclng will aceryl
chloride and ‘erric ion o predece a greeaist violet colored
complex which was detemoned cologimetically, where as
Eicefricd eraf {19907 rencted amincs with 1,10 -phen
mrhreilne and FzOIpand meccloar jl:’.'GH.TF{'ﬂ WS MR
spesimophotometrically ot 515 wm.

Emith and Davis (1264} developed a soour reaction by
ictlIg pmnedc amiae woih chlorand] of 2,358, -i2-
chlarobenzoquinone in diexene/propyl alcokol {1:2) 1o
Froduze a blue to purals colour. The colour reacion product
wod identified 75 0 moromEREqrinenes 0 whica the omine
cisplacc arc of the chlarine stemes af 1c chlocaril.

Eawirki ard Toamenn (195660 roported o pkatameat-ic deten-
tion of amines. To the test solution was addasd 1,5
comethimstera pdvolura s (0L5% i acetic acil] amd the
valaar wis develaped with demethylaminobensldehyde
soletion ard the shsarkance was meesured el A apainst
tawreagent hbink  Trtead oof henzaldehvide dericative onlud
olan be wsed.

Chrarategraphis fechafagwes. he mistee: o amines ame
ruare chiffieall to analves By eolous sesctione bur a
smiquantitaiw citimatc can be mede fellowing scparation
Wiy columin cheomangraphy (00}, Faper chromatoeraphy
(PCj 2nd thinlayer cheometozraphy [ TLC) by companing the
itensties afindividual spots with standerds,

Dayenko zmd Frkbomeny (15780 mepor e anmeebuc s daier-
rung diphens] amune e pescecs of prmary anmatc
amines by zxraction followved by spectropbotymetric analy-
de  The aqoenis sample was placed nnop enlerme packed
witn finely disporsed Ph, 0 which acted as 1 volid adsorbent
e PluINHL T colunim was sashied wils wotcs zual B diple-
r;.-hrr'nrsa wiad eluted will decane.  10C decine cEEle was
teeled wibh (UHB KO C-25% H SO, reagent and the
drpseny] ami e s determired inthe aquenna pkass by mea-
asring the absorboce of 570nm.

Edward and Ealarzvnn [1979) imestignted a sepwise grac-
et deve aprment inlatks Mor guasizo unn TLC The isocrafic
md stepwise olutien develapment wass perdormad watk 5%
ol 315 soletionz of meihyl eyl ket o0 cvc obesame,
The waziane son Il nol be scru.nl:l iy Isperalic :E'l.'l‘:-'lu-':a‘lml.
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Makmnishi {1 %8 reported 1 method in which the Puersscence
o dmzthvlaminebenzald chyde ard 15 appliciion b scpmn-
tinard detarminaton of sawe smines by PC wers doserised,
whereas Diaoom ad Groffivan § 1575 described the caremate-
graphie propertcs of his ldzhyde and airmameldehyce
derivaives 3 come amises by TLE, Comperisan ofthe pesi-
tiama and cnlogrs of spots nthe sample with sandinds wens
tobuloded  Confirmocdion of idenfits by speatophatometro
WRRE £ WeE DRde In the mnge oF 330-6000m, Taceus:s and
Teresa{ 19 alwo deiected the gmines onthe cirmmatophiles
b wcdaur raction with dimethvBmimobenadebwde. The
wmines wase zeparated by TLE wnd bigh pressare colmmn
chremategrapay (110 by msing ALD, 2 ederheat enc tbe
sglitlons of potar solvens Inoa non palar diluere., as e
makile puase.

Lagraci i19466) srcacned & sclective dedection of amat o
amine: by MO by formicg oo o0 orasge calowmed doeivaives
o these amines with 2 4-cinitmefluceobenzenc. The amines
wers detectasle in lower concenration on filtze paper
impeegnetd with the eagem. Similar v Obtenperinskovaand
Magzen (1070 vaed 2 4<tinatwhersemsalieny ] shionde as ke
PEiLEEnL far the cewrmingtioa of pmines. The sulfenamides
tormeed were detzmmived photometrizally at 640-50 nm after
sepuration ferm nther componenes by chromategraphy en
5 lulalplates. The spaimum dluion mixture sonssted of bea
exirg, cllipl alool ol dinsthy] ketooe (137 eopeciivel vl
Taseleman FETE) mparies] & weesitive dsteet ar of suhetaners
wapitlr of voupling wonais anvineson Silu'ol UV 251 flms
miregiles wiks RORS uselhenwliv solutien of 11 <liaeu-
414'<J|5|.I*J|'l'.|'§.l|t"ﬂl1l‘-. |.|-:|-' LI¥ imadigbor the stlbene com-
prnzsdd weas coverizd imio the see corrpeurd wdich meactad
with the camrle e give virie hrenwe sprie. B vnbies of
Ao e oalsinad h:- -.m'nL; el sre of Femeena ol imeth>]
ket CHOLZD amd Lopemis and acelons (995 100 weie -
'|5"-"r|¢|| Uhe separalian Of aromaie amiwes <n LU plates
wits treprover by impregnating silicn gel with pizrie acid
Chapmal er af 19N Tritan-X M (Fhatia 19600, rapper
exipaanie [Alierfal 1391 anmrorium coum %) nicrate (Sing
and Mislaw PSS amnd vy (ompni et ud 1979, The declup-
g solvents ased ase cyclohexzne-benzene mistures #5
clizars {1:51 The methad 15 r:||:-i|.| anel viselal o sapEriing
anvines al micregrams o well o meligram bevals,

Maw analytcal ".'.'\'.'ll:l:l.lLI.'." Wwere w_.rulrl:gq;' wanh were hiscd
on L differential mizrition of celoured Jecdivatives frmed
by tha form=d by the repction of the dinzotised sminss with
differcit possive componants sedh 28 J-ackd  (Krelick and
Relrnier 1950, diazoul cd sal@nl e &id (Thicenain 1578)
tm silicn ged G Several inslyical procedures ere detailed
where tic use of TLC and the AMD fawomated
muliplede=lopment] wail developed by EMFEA, 8t Gallen,
Svaelond efz. 2 delmkd waich crwplays TLE tollowed by

& Weafiped, O AghafF

diazotization af the amires produced and subsegquent
anpl g wdth N raghebylieethelens diammoninm dhlade
ame the dyes prodused are canmined by colour teste and
colarmerrie analysts (vledfond ¢ af 1977)

Gaw and Mgt performance Bgaid cheameiograpay, IAF
Tereni gies clpamapegraphic (3C), O lyuadel romsographic
{GLC) avd High pertormance 1iqud choormniogragh e (HFLZ)
i Cas sclic cremategaphy (GSTT fezhnigues have been
ueed do peparite aad identify carcinogeanic smines.

Method: for the ideniification of carcanogeric amies by GO
wene srported by Andrcsrns of al {1951, where the idenrifi-
intior was mids by demrminirg the reloive porition ceedfs
by in by sy stcos ol inmiavildc solyaas and by Schole
nd Falauseied |1YSE] who determined e subaiiuizo
sioimatic amines by capilbey enlormn GO with Dame i
tica (BT o waee spestmrmeny (M50 detecton, O the siber
hued Eicenas rr.rl,vﬂl;r_l ke or p;.l,l;'u'.ngr. }'nd:ijg with 'I'ugh
tznpery un abil®y forGSC whizhems orepered with ahizgh
larpera e slanfe Fnl-'l:ur ard chargctarized mou® T
using arwat ¢ awins Silicn gel ghss beads were coated ot
0w S with polyc? pociphesy L ppaenyiens axids which
wis thea salformted and amchimped b using Cuy*? (Licsman
1952) whicrces Jooking el (1981 NI.'p.il'.-ImlJ s kel Gl
these aminas by Gl 'r-‘.spml,rv{-]y_

Pashkevich etal { 1977 studicd the xeasgesity ul an dleton
capnee defector for the sepil on of arcrmaliz amides of
poalyflucrozarhexalic azics by G2 w0 3002 an a pless onl-
v ancked with 8% ¥E Sehreman W AW awherens
Soplove ood Sinplor (19540 sacied fig asrpive chiites of
leiroyeniu comnprheaes Tor the deerminniom of aoonmic
imines. “The Urermal stability and somtior prope ties of
transizion meal comnlexes ire reporied in he latker work.

Avithiovs e ad (19590 tavest gl e pormissitle eroas for
recention indexes in e G identificason of barned amines,
Thie reprrubicibditg of rtentor irdesss chizired on columns
{with Agiceon L, Tritea- X-705 anad [P30- 1000 as stetioniry
phrsen) e invesiigaral widuin o reendon indes ranze 500-
1600k Bimilar mvestigatiors were reported by Boscac and
Persine 1158861 for standird oraseic compourds o envison-
sl whichwre delemrened oy G0 Mo spectram-

ey (MR} usbng @ DI-F fuaedsilicn vasillany ok,

Eelles a. af (19075 rapartad s prosedune wtilizing HFLC fur
v s¢parason doad oz e ul i ol quanidtivs of
CATCINORNIC APSTVRTC amri nes, wieness Narnag e af [ 1932)
deszribed & repid serzening of sromatic amines vy this cch-
nigye accomplished an o sy mopenpy lhondesd phase cnin
width UV {354 o ibaouticn, Si

mulor procedurs wor followsd
by Chang aod Sleng (95 G gase dewnsinaion of ang-
nialic amires i dyesut Wit colng precorcmirl of wilha
irecohonn fa lowed by HPLD with UV absorpeion Jeedicn,
Marv ot Bvesigil s reporied comp ementary I, O
and HPLC metleds T he q ealtlstivg amd q,|m|_i|.j,|i1f¢ dator
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i O cEns ngenis mn nes i cyestells s dee inter:
michiates, Taedevelopirg salvent systern To- the sepamtior
W mextare of smione are desemhed The eadomn and onndi-
tene (o soporws the aromatic amrme by GO anc HPLC hove
e oeen given (Thidleanar 1572, Jabuvijoviv e of 1973
seaaize @ndn [478: Demasclle efad 1¥49: ).

Fometioni aed Thilisi 1074 |'|n_-u.-r|!u<[ o il empen of he
Almamicm dewemminzion of mromate umines as dansyl
Jesivmtives. Two cimentional chiomaogranhy in TLO of
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