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Examination of identification test of certain aromatic amines originating from azo

Tsuyoshi Kawakami®, Kazuo Isama, Yoshiaki Ikarashi

Azo colorants that generate primary aromatic amines (PAAs) have been recently deliberated as a
controlled harmful substance by the “Act on the Control of Household Products Containing Harmful
Substances” in Japan. Therefore, we examined an identification test for 22 kinds of PAAs originating
from the azo colorants in commercial textile products and leather products using high performance
liquid chromatography (HPLC). When a PAAs standard solution containing 24-xylidine and 2,6-xylidine
was analyzed using the condition according to EN14362-1:2012 at 240 nm as a basic condition, we
observed enough separation for all the PAAs to identify. However, in the some sample solutions, the
peaks of several PAAs were overlapped with the interference peaks, and their identifications were
difficult. In these cases, some PAAs were able to identify by alteration to suitable wavelength.
Furthermore, the retention time of almost PAAs and interference peaks were changed by using
acetonitrile as the organic solvent in eluent or phenyl type column. These modifications were helpful for
identification of PAA which was overlapped to interference substances by the basic condition. Thus, we
suggest the HPLC condition for an identification test is in accordance to that described in EN14362-
1:2013. And we propose that the HPLC condition can be modified as necessary.

Keywords: primary aromatic amine, azo colorant, textile and leather product, HPLC, identification test
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colorants in textile and leather products using high performance liquid chromatography
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1. BRBEITHW

—IO T VYRHI R R MR N OME, B X OHFE
e ETRICHNCR SN, BBAMEETHH L I35
b D HEEH—WT I V3 (Primary Aromatic Amines:
PAAS) AT 5 2 L8 S T\ 5. European
Union (EU) Ti¥, DX %LPAAsDH H, 7V §k
\ZHHK§ % 22ff % certain aromatic amines & FFEOVX B
LTw2 (Table 1). 20024E 9 H, EUIX Z @22ff%io
PAAsZ AT B REME D & 5 7 4kl (azo colorants)
DWW, B2 IS S RO B B MkERL T B X
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BEHATIILFYHEHERICHTIHMNTDH S
Registration, Evaluation, Authorization and Restriction
(REACH) 12X 0Bl ShTwa”. 7Y 7iHEICEN
T, EUAYRT 22122 4-xylidine B & 1°2,6-xylidine %
BN L 72243 % $FEPAAsE L (Table 1), [AFkDHB
BH LCRAEREDEH SR TV, BAEIICBW
T, 20124F 3 FIC HAMMEE S M oy L OV H AR
EHREASEVPENTFNEAERELZRELEHL TV
B8 F 72, I AR RAC I A
Hab L UOREHMZ SRS TR, [HEDE L&
A5 2 REHGOBENE S 2 28] (EF484:10712
HEss1127, REM MBI 120 %, FEPAAs
KT LT VYEROBRBISEREIN TV,

EUT I3, certain aromatic amines™C & % 22ff $ ®
PAAsOZHI i & LT, #ifESG CTIZEN14362, 8
mCIXENI72BH N Tw 5. I b DJiETIE,
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BN b7 YR AR Y F 4 VS MY Y ATET 2. Jith
LT VR ARSI, ARLZPAAsZNIET S, L 2.1 HAEBIUHME

2L, o-aminoazotoluene (23) (355K X Table 1 1Z/RL
7%, WTFR L) B X U5nitoro-o-toluidine (24) 122
Wit CORTHRECL>THETEZV. 209
%, 5-nitro-o-toluidine (24) 1= b 37 3 7 FEITEIT
SNGHHRRD—DTdH %24-diaminotoluene (2) &7
), o-aminoazotoluene (23) X7 VIENBHZL L, Hrxt
£ Do-toluidine (6) & X R4 D25-diaminotoluene i 45
f#3%. 72, 4-aminoazobenzene (21) ¥ @ICIIEIC &
DT VU ENEREL 45K S S Daniline &
14-phenylendiamine® A § 5. F D7z, B o
aniline ¥ 721%14-phenylendiamine ¥ H 2 2., #3EH
NOBEIY LR EDSERL,E ) PHB L Tn
Vo Ld L, RITEM R EATCE SR REY AR
&1, B 1d4-aminoazobenzene (21) & L CllE$ 52
EMRTEALEH ol Z0720, RHPETII24FMH
@ ¥ EPAAs?)* ©o-aminoazotoluene (23) & 5-nitoro-o-
toluidine (24) % B\ 72228 % i & LTw b
(Table 1).

LTI NTTIC, HEPAASOHN AZu~v hrua~w
7974 —=/BEahrid (GC/MS) 12X 20 HIZB L
T, Bx RE 21T TETB Y, 2o, B
M SN TV L HEEPAAsZE LT 2 7 Ve o B
2B 25 EPAASHITEE LTSN T, T2,
GC/MSHIELZ X b SLitefili (30 ug/g) ##B 2 5 EPAAs
DR S N2 A1, MR L L TGC/MSD~Y X X
N7 MNEMRETZ L EDITHHBARI O N T T4
— (HPLC) 12X 2 @ME&4TH S e pRE ST,
Z OHPLC4AFIZEN14362-1:2012" ([2#E L2 b 0 TH 2
A%, FANE DB Tl1X24-xylidineB & U°2,6-xylidine b *f
RUIEINDLTFETHY, INOICHL TE 4%kt
VATbI TV, F 72, EN14362-1:20120HPLCE T
i, AFEHOMWEHERIRENT VDN, EhEnD
PAASIZH L TW I OBEEZH L2 IEBERITIRS
NTwhw, 22T, KWL TIEREH B CH
FHE L THRE S Twv 22288 04 EPAASICD W
T, HPLCZ W7o Co B MRET 2 L & b
2, HPAAICK T HELRMERELZR L. T/,
fli 2 OBBICARBEARBEH L2E 25, — OB Tl
EV— 7R E N RESNTWBHPLCIC X 1
RRERTIX, FHAlE LTRSS N LM TOON & AR
ELTWAY, IHEE—212X 0 Elr Wi 2a1213
NEEOHH 2RO TND. 22T, TOMNEMHIIOW
THHES L7z

AL THWIZPAAsD %R, CASH 7, fL¥tiiEs
L Ot % Table 11278 L7z, %8, benzidine( 3 ),
2-naphtylamine (15) B X "4-aminobiphenyl (19) 1% #
% ) —)v, 245-trimethylaniline (18) &7+t =1V
THOHNUH1000 pg/mLICIEEFRE I N0 FN
ZHEA L7z, 72 Y BR—KHM, WY FA VT Y
A, KB LF MUY ABIO OO Ny ¥ U (ESigma-
Aldrichtt 3 O FEFEAIE 2 v 72, BEEE RO B L O
KEEALF R Y A - XY ) — VAT O FHIZ13Sigma-
Aldrich#t# D% B35 %2 v 72, HPLCO AR
WHWAY 2=V BLUE7+E b= b1 ViESigma-
Aldrich#:#OHPLCH, V) YBR—IKFH ) 7 MIBHAL
(B ORI SE TN ENH . X Fb-tert-7 F v
I—7) (MTBE) B & Un-~F4 VIZBIHALY ()
DORBEBAON A2 AW, HEL D S 41X Agilent
Technologiestt# D 2 )V — b (20 mL) #=Hw7z.
KGR BE S EMIll-Q Advantage AIO(HAI U R
T) A X D ER Lok 2 v 7.

7 T URREWE, 7T UER—AKAIW12526 gB L O
KERALF b Y 7 26320 g KIZEMNL, 1LICERLZ:
borHw/ (7 VEEE LT006 mol/L, pH=6.0). Hi
VFF VRS MY ARERIE, YT BTN
220 g% 100 mLOKIZHEMFE L 72d 0% KRR L 72, K
WAt bV 7 ARERIE KBRS MY 7 410 g290 mL
DKIZER S 72D D%, KBILF P YL - X8 ) —
VT, KERILF bV 7 820 gk A% 7 —)100 mLIZ
B2 0% w7z,

HOMVULDREMEINLDOZMAL4HEHED
PAASIZOWTIE, €276l mLiRY Xy /) — N TEh
FN5 mLIZERE L7z (200 ug/mL). EHIZFIh6ZF
NZNI mLEYEAL, A% /=L TI0mLICERL
(20 pg/mL). ZDOMDOPAASIZOWTIE, PAALO mg#
ENENAY 7 — WVIZEHEMR L10 mLIZER L7z (1000
ug/mL). ZIHLENFN02 mLIRVEAL, A5/
— )V T10 mLIZEA L7z (20 ug/mL). O X ) IZFHH#
EN2HWED20 ug/mLIREER» O ZFZNFN15 mL
EY A% =TI mLIZER L7z D& PAAsKH#ER
i (3 ug/mL) & L7z

2.2 K

HEHE, TR T TO®LOREY 1BV, EikED
FEEPAASHHER SN2 ROME <V F 73— (TE4,
benzidine: 413 ug/g) B X HFRML O P T Hm
(LC4, o-toluidine: 430 ng/g), WIZHFEPAASDHIRI &
Nhhol, MR NY ¥+ (TADY, K) T A5V
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Table 1. List of compound-specific parameters of PAAs included in these HPLC conditions investigated in this

study
. REACH IARC . R Wavelength Retention time (min)
No. Compound CAS No. Chemical structure Annex XVIT® Groupm Supplier’  HPLC (nm)c) Basic condition’ Alternative Alternative
sic conditio condition ©" _ condition @

H,N,

1 2,4-Diaminoanisole 615-05-4 o 2B D (@] 240 3.88 3.23 7.11%

H,C—O NH,

HN

2 24-Diaminotoluene 95-80-7 M 04©—m O 2B C (@] 240 4.71 3.78 7.08*

8 Y

3 Benzidine 92-87-5 HZNNHz @) 1 A (@] 280 10.76 8.82*% 16.96%
o
4 44'-Oxydianiline 101-80-4 /©/ \©\ (o] 2B B (@) 240 11.39 8.06* 16.86*
HN NH,

NH,
5 o-Anisidine 90-04-0 H‘C’°© e) 2B D e} 240 12.80 9.69 14.94%
CH,
6 0 -Toluidine 95-53-4 @/””z ¢) 1 D o 240 14.04 10.76 13.52%
7 44'-Methylenedianiline 101-77-9 e} 2B D o 240 16.53 10.99 19.13*
H,N NH,
8 4-Chloroaniline 106-47-8 HZNO—C\ o 2B c o 240 17.60 13.47+ 16.00%
H,C—O, 0—CH,
9 33'-Dimethoxybenzidine 119-90-4 e} 2B D o 280 18.23 13.28* 24.86%
N NH,
H,C, CH,
10 33'-Dimethylbenzidine 119-93-7 n NH o 2B c o 280 18.55 1377 23,26+
X X
HN
1 p~Cresidine 120-71-8 HKC*OOCHE e} 28 D o 240 18.99 1334 18.85
S.
12 44Thiodianiline 139-65-1 /©/ \Q e} 28 D o 240 19.48 1430 22.60%
HN NH,
H,C,
13 2,4-Xylidine 95-68-1 HZM@CHJ - 3 F o 240 19.73 13.78% 17.65%
NH,
14 2,6-Xylidine 87-62-7 "&°\©/°“ﬂ - 2B F o 240 20.10 14.82 17.56*
NH,
15 2-Naphthylamine 91-59-8 o 1 A o 240 2141 16.02 21,25
H,C cl
16 4-Chloro-o -toluidine 95-69-2 e} 24 B o 240 23.04 17.04% 20.26%
HZN
HC CH,
17 44 Methylenedi-o -toluidine 838-88-0 o 28 B o 240 24.09 16.18% 25.08*
HN NH,
s
18 24,5 Trimethylaniline 137-17-7 ”zNQCW o 3 c o 240 24.43 16.72* 20.86%
o,
19 4-Aminobiphenyl 92-67-1 NHZ e} 1 A o 280 26.58 19.90 25.77
Cl. Cl

20 33-Dichlorobenzidine 91-94-1 . NNH o) 2B c o 280 27.33 2178 2774
; L
21 4-Aminoazoberzene 60-09-3 HZN@NZN@ o 2B E o 380 27.80 22,58 2775

(Solvent Yellow 1)

cl cl
22 4 4'-Methylene-bis-(2-chloro-aniline) 101-14-4 (o] 1 B (@) 240 27.92 23.25 27.96
HN NH,
H,N- N=N-
23 0 -Aminoazotoluene 97-56-3 ‘ Q @ (o] 2B - - - - - -

(Solvent Yellow 3) H,C HC

L
24 5-Nitro-o -toluidine 99-55-8 NO; < f cH, (@] 3 - - - - - -

Y O: Listed PAAs in the REACH Annex XVII”

" IARC clasification groups: 1 = Carcinogenic to humans, 2A = Probably carcinogenic to humans, 2B = Possibly carcinogenic to humans, 3 = Not classifiable as to carcinogenic to humans
A: SUPELCO, B: Sigma-Aldrich, C: AccuStandard Inc., D: Wako Pure Chemical Industries, Ltd., E: Fulka, F: Tokyo Kasei Kogyo Co., Ltd.

Y0: Target compound of identification test by HPLC in this study.

o The most suitable wavelength selected from 240, 280, 305, and 380 nm.

% Basic condition: HPLC column (Zorbax Eclipse C18), organic solvent of eluent (methanol), Akternaive condition (D: HPLC column (Zorbax Eclipse C18), organic solvent of eluent (acetonitrile) , Altanative condition 2):

HPLC column (InertSusminw Phenyl), organic solvent of eluent (methanol)

' Asterisk means the differences of elution order compared with basic condition.
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BEA S 7 2 (FC)Y B X OHMEM THmIN
(LC8)'™ Z 7z,

2.3 BEHEROME

FEEPAASHATEY 16> CREHNAIZ MR L 72,
BB OB E 2 LT IIRT .
2.3.1 #MHERM

[ BB A S T 2 WHERL B 123524 % 3t
B (TA4B X UTE4) EMHWL720b, 2010 gx ik
AL 72, BB AR ARQAUOREBEICAR, 25 /B
FOT0C O 7 = VB M AR L 728, WY F %
VEEF R LAKEBWEMATRIL L, BilnE THH
%, KERLT MUY 2KBERE MR 2. ZOW%E, HR
+7 5 2ZEM L, MTBETHM L7, i LMTBE
T10 mLIZER L 7.

[ BRI  S AC 0 2 RiE B G 123524 % bk
(FC3) IR WHEMRICRE L7205, 2010 g& il
R L7z AR A R ENICEO D ICREL, 71
axXYE Y EHCTH L2, iR vEoREE <
BhiEE, A ¥ —VEHWTRAUORBE~NEHBL, 70
COr TV BBEERZMA T2, DT, [0 8R iif =
NCTWRWEHERE ] & FBRCERIEL 72,

2. 3.2 R,

Ak (LC4B L ULCY) % 1mm’BLFICHIEIL, 10 g
ZRUORBEICAN, n~"FH TR LZ. €D
tk, T0CO 7 U RREHZMA, WY F+ RPN
T AKEWE MR TERIL L2, OB & OFE % =i
TR, HELA 7 AICAM L, MTBETHM L7
#%, W LMTBET10 mLIZEZR L7-.

2.4 HPLCHRBHE DR

AEHAR 1 mLEBR D, BRI T TR S 725,
ImLO XS = VIZHEIR L. TRWEPTFEX 7L~
74V %— (fL£5: 020 um, ADVANTECH##) <T»
# UHPLCH B & L7, &b, AKTA4, FC3B
L ULCIZDWTIE, HZEB DKL 1 mLOPAAsELHE
VR L 72 T IMBURHA T b A 3L L 72,

2.5 HPLC&&H

HPLCY A7 41%, LC-30ADER ¥ 7 (2 &), SIL-30AC
F— 1% 75, SPD-M30A7 + P ¥4+ —FT7 LA
(PDA) HiHi#:3 X UCTO-30A) T &% —7 ¥ i B
END EEESEITHE ENexeraX2Y A 7 A % v,

ARGt

#1'9 AidZorbax Eclipse XDB-C18 (% : 4.6 mm,

& 0150 mm, FTFE: 35 um, Agilent Technologiestl:
), h T LG —T VEEIE32C, HEARIZSuLE L.
EEERAIZY YBETOKEH Y 7 2068 g 1 LOKIZHE
fifp SR72MHICA Y =150 mLa 2 72d D, EEEEB
EAS )= VERW. 2075 YTy MFI10%BiR
—55%Bii (22553 =775V ) —»9%5%BE (5
BTV M1 0REE) —10%BiR (055
V=7 77Ty Mg, 60 RER) L7z WHns T
VLY MEME, 06 mL/g Q750 RFEE) — 2 mL/5
(173 =777Yxr ) =06mL/5r 255 =77
I Vb, 450E) & L7z PR 13200~600 nm
&L, F12240, 280, 3058 £ 1°380 nmE E=% —iEk
L7

RS

RSO, WO XY ) — V2T =)L
W82, ABRSME@1E A 5 2 & L ClnertSustain® phenyl
(% 046 mm, £ :150 mm, R : Sum, ¥—
IV A T AR W DI AR
LELE L7

3. FiRBRUOEBE
3.1 PAAsOSEEIRNR

PAASEEMEVEW D240 nmiZ BT A7 u~ b5 A%
FigliZ, KPAAsOPRFERER % Table 11I/R L7z A
ETHrxtg & L CEINE N 524-xylidine (13) B X
26-xylidine (14) &, I EN19.7358 X U820.1055 124
H &7z, 24-xylidine (13) 1344 -thiodianiline (12) &
ML TWzd, BHETRTH - 72 Zofh,
24-diaminoanisole (1) 3L PTWwI b —7
WARDEP 57225, THUHANOPAASIE REFRIEIRD Y
— 7L LTHERT AT ENTE. Z0Zern, W
NOPAAIZDOWT D240 nmTHIE T IVTAERRE L LT
OEWEDPURETH 72, 72721, SRIOHE TIIHEEHE
SHHEROHPLCY 2 F A2 HWTB Y, HHMD Y
AT HNEHRD EREFREV/NS V. 72, HT721E
[ UBRHEHATH > TH A= I =R DL =27 D4
MEREN AR DPROONIYGENH L. ZDD, ¥—
7 Nk L T w % 33-dimethoxybenzidine, 3,3
-dimethylbenzidine, p-cresidine, 4,4’-thiodianiline,
24-xylidine, 2,6-xylidine (9 ~14) &, AW 2H&HH
FTAZ LS TTRIEHTEHEL 2R D 5.

W, FAFHERIZOWTHOT LzE 25, EUDSIE
i (30 ug/g) #=10R5LL L 2 2 PAAsH I S 72 508}
TE4Tldbenzidine (3), ¥kl LC4Tlo-toluidine (6)
WENENEETRETH -7z (Fig. 1). T/, FFEPAAs
DRI S N2 o 723K (TA4, FC3B X ULC8) DR
BEmE, ToWMREEREZ L, Thoorax
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Standard solution
(3ug/mL) 2

0o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
3

TE4

]
B S e L L L L | T T - T T rer

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
6

LC4

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

15
21
14
— Sample with PAAs standard 4 7 12
— Sampl 8 !
ple 2 11
1 3 5 6

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

18 19
N I
A AN _A_A N\_,l\_

LC8

— Sample with PAAs standard
— Sample

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Retention time (min)
Fig. 1. Chromatograms of standard solution (3 ug/mL) , TE4, LC4, FC3, and LC8 observed under basic
conditions at 240 nm

The peak numbers correspond to Table 1.
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=
NI ARBRLIZEZ A, MBORKETA4TIZTART — W OPAASICH T2 EY — 7 D 5 -
DOPAASIZH L TIHHEY -7 3RO N h o7z, —Hh, EN14362-1:2012CiZ, 240 nmPAFMC 3 O M E P EH
R T AT VEOREIFC3IZOWTIE, PREFR 254 LA IRENTWE I ERLZENENDOPAAsD AT HILIX
FRICZ B -7 B0 bNn7: (Fig. 1), Ihuoid#h AR MVERIER L (Fig.2). XRVEVEP—DOD
WA S N7-WInAE 2 EICHET A2 0EEZ BN, 33 24-diaminoanisole®s (1, 2, 5, 6, 8, 11, 13, 14,
-dichlorobenzidine (20) # & U"4-aminoazobenzene (21) 16, 18) YV 7= VA ¥ U iiE&E AT H44
WOWTIIEY -7 LEL YV EWRTE ol 20 -oxydianiline¥$ (4, 7, 12, 17, 22) 12220~250 nm¥
729, RKY T AT IVEOREETIE255 DIRICHERT 5 X O°270~300 nmff iz, ¥ 7z VB EAET S
PAAs (19~22) \3WiE% 2 2 WHEMENZE 2 Sz, — benzidine%$ (3, 9, 10, 19, 20) £250~320 nmfiix
77, EHEOFELCIIZDOWTIE, 24-diaminoanisole (1) I S§8® &7z (Fig.2). — 7, 2-naphtylamine
B & Ubenzidine (3) P WiELE -2 L EAR Y EMWATTE (15) B & UM4-aminoazobenzene (21) (&, #iakDOHEE %
otz (Fig.1). HT HPAAsE ZER R HZWMINART MV EIRL 7
(Fig.2). T O#EH» S, KPAAsIZ DWW TENI14362-
3.2 JEEEDER 1201217 R ENTW B 4B OWEHREED S b, Rk
WP & L7240 nmx AW 72BRIZ, HEHI L - Tl ZEZOoNBMERREEZBINL, ZOWER%ETable 111
. 2,4-dia;r£i0rﬁ§!ni80|e 0:04 /\Zztin\notouene 0:05 b?az;ds";e 0:04 7 4,4'-?§)§igni\ine 0:05 O-?'r\]is.ig)ine
% go:oz g0.03
g : :
200 250 &é;?) 30 a00 200 o N A T L B
ZZ: O-}(’J\:Lgtél)ne sz: 4.4 methyler;idianiline oot 4-ch(|zrgzr)1iline o 3,3’—d\me(t’r\1‘%>.<g)benzidme :.:j 3,3’—dirr2<,-,:‘tg-ylgc>enzidine
g 003 - ,‘E 003 § 002
% 002 fon %
w w0 w0 2w W a0 0 W w0 w0 WO 20 WO T 40 20 20 WO KO 400
00 p-cresidine 008 4,4'-thiodianiline 008 2,4-xylidine 005 2,6-xylidine o0 2-naphtylamine
oot (NoA1) 005 (No.12) 005 (No.13) oo (No.14) o (No.15)
Em E 003 ‘Eo.os §003 gom
% 00z % 0.02 % 0.02 g 002 g
m om0 w0 w0 0 W w0 w0 0 0 Wm0 40 200 250 W e L N
::j 4 chlo(r,t\‘}&!g)luldlne z:: " meihylen o )Molw dine ::j 2,4,5-tr(i,r\ln:11rglaniline Zzz ] — 008 3,3‘-dic(h'1&rzl(:§nzidine
E 0.03 g 0’03 g 003
‘,% 0.02 % oo % 0.02
W %0 %0 %0 A0 M0 X N0 W AD WO W Do X A0 W W W w0 20 0 0 w0 o
0% 4-aminoazobenzene o1 4.4-methylenebis-
005 (No.21) (2-chleoeoaniline)

(No.22)

absorbance
o o o o
5 © 5 o
o 2 8 8 §

300
(nm)

250

300 400 350 400

(nm)

500

Fig. 2. UV-Vis spectra of each PAA peaks obtained under basic condition
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L7

A EFC3m3,3-dichlorobenzidine (20) # & U4-amino-
azobenzene (21) (IO X 9 12240 nmTIEIWEY — 2
WX Y EHETE o728 33-dichlorobenzidine (20)
13280 nm, 4-aminoazobenzene (21) %380 nm THllE 3
LEWiEY— 73RO N, WEEEETHI LN
T&7: (Fig.3). F7, #AKLC8Dbenzidine (3) 12D
WU, 240 nm TIZIREDPMR A Wi ¥ — 27 &£ DX BIAH
WTH o720, 280 nmTIHRES R 2 ) PiEr—27 L
DOXBDWHETDH o 7. & 512305 nmiZ B\ TILEEEA
WY TV EY -7 3B ONTEEDPTRETH - 72
(Fig.3). I eh o, AR TIIWINA RS
FVORE & ZE V7@ I RO b Tn v
B, MHERICPDAZ W 7254121E, ¥ =27 OWILA X
7 MVERKT LI LA RTFREEZ SN —K,
24-diaminoanisole (1) ZWFNOFEFEICIBWTHIE
Y—Z b @ERo>THBY, EWETHIITTH T ARLEBEMR
DEFEPLELEZ bz,

FC3

— Sample with PAAs standard
—— Sample

3.3 HEFMoME
3.3.1 fWEHEMHO
HEARFUOBHRICHVIAY )= Va2 T2 =Y
WAICEE L 72RO X 2PAASE#EE R, 3B
FC38 X OFELC8DRAEHA & A D 7 v~
N7J N%Fig 4, KPAAsO I % Table 11275 L
72, REBLMOTIE, PAASORFFIFIIIZFEARSLMAE LD
SRR Y, —FRDOPAAsSIZIAEHNEIZ E W ASFE
W7z 72, o-toluidine ( 6 ) & 4,4 -methylenedianiline
(7). 33-dimethylbenzidine (9), p-cresidine (11) B
X U%4-chloroaniline (8 ), 3,3-dimethylbenzidine (10) &
24-xylidine (13), 2-naphtylamine (15) & 44 -methylenedi-
o-toluidine (17) ¥ =27 BNENEFNELR - 7.
ABIFC3ITMIN SN WiE Y — 7 L RFFRERH 08 v
PAAs (19~21) & %53H+ 52 L2 C& 7 (Fig 4).
oI Ens, RESFHFOER) =27 VEORHCE
WTHEE — 7 PRI SN E0MREE LTaERE
EzZ oz 72721, & b RFEREH O 8 4,4 methylene-
bis (2-chloroaniline) (22) IZDOWTIIEY — 7 & 558

A=240 nm
:—_/L//W/\\VWMM\\: A=280 nm
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Fig. 3. Chromatograms of FC3 and LC8 observed under basic condition at 240, 280, 305, and 380 nm

The peak numbers correspond to Table 1.
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Fig. 4. Chromatograms of standard solution (3 pg/mL) , FC3, and LC8 observed under alternative condition
@ at 240 nm
The peak numbers correspond to Table 1.
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Fig. 5. Chromatograms of standard solution (3 nug/mL) , FC3, and LC8 observed under alternative condition

@ at 240 nm
The peak numbers correspond to Table 1.
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