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BREEMEREREmBAEP YIS TR a5 E
L= V)
RREIF HME®R HAE wRBi TRERE Rk E SEK Y EA TR

R E BT bt

W R

#1485 & R (Primary aromatic amines, PAAs)& — 381U &4 4845 » 1348 R F| 2 AT
Bedy o RERMEA Y B A A BT A AR RS B R B SRR 2R
W2 HE HPAASTT A% 0 BAE AR o AOFFRARIE B Bk Lk A - #1ARC
A48 0 TR2T5u APAAS B AR H X oo ¥ ik o IR MAE M RIBE R AR B AR E
QST AAZE 5 RIFAYEEER - K AR TR A20% CEEAE LU b R IR 0 B EATIE
A R R R AR R AT B H R AR AT o BIRAE 0 4%BESERFA95°Chn BR300 45 K
B PAASE HF 0 B IF A WAR M AT IR AF R RGTRAE o AE AR 3R - HE R R AT ER KR
@it 5 M 2 3 S PAPAASEAT IR Au B BR AR B P 2 B iR 27 S PAPAASIZ AR
185 R A B AT £0.001 ~ 0.005%0.01 ug/mL » 4RI 7 T3 vl R A083.4 -
124.8% » % BAZBAFN0.5 - 11.4% » & B Ao = 5] 75 A20.001 £0.005 pg/mL » 4
EAZEAFN09 - 192% » H 5 SR F R BACE IR T ik ERRI, o AFIEZIRBR
EEARIRIT40.001 pg/mL o & BR3E ARE L ik 2 AP BATI3 A ARl 0 SR
A 244 tH ANL %4,4'-MDA * ANL4 % %0.024%0.025 ug/mL * 4,4-MDA 4% %0.602
pg/mL e

FASER - MRS BN BEEMERERSAR  FHHEE - REERRREREE

[l

Al

— RS EENE

W) 75 & M (Primary aromatic amines,
PAAs) R FEEE —fii e — RELEY
TERE - AIE R B R LR RIEEY) - X218
PA Astf B B 95 fiE 1 722 (International Agency
for Research on Cancer, IARC)%- 38 B EU%Y)
RARERUEY) - Rt 2B ER" - B
B BRI o S H A A (Rapid alert system for
food and feed, RASFF)[220204F 52202 1 5 (F 11

Z12H15H) FRIE230 K21 L EEYE
(food contact material) PAAsYA HEEAE 2 SE#H; -
HBZ R4 EZ BEREMER FrmARZ
PAASBRS BTG - HER(NFBERE
nylon)MEH FELHE - BURECA - i 5
i~ NS EIGR MIE R 2B - TR,
BralhAEmE  —H2hERERHE
% > B 4nylon 6 ; 55—%E By HH —f#(diamines)
Je Z PR (diacids) G » FlAlInylon 6,6 * [
BERE TR R A AT RE B B BB E R R H
fi# (comonomer) ° FH/APAAsE B H B IR 2
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HIBEY) - R RRAL A A 5 P it A B R B A
JEPNE R OB SR - B fp i A= R R
FEE AT REB I PAASTS e i - EEA A

b -

— - EIFRARES

B ¥ Commission Regulation (EU) No
284/201 17EZH & H R E I T 2B 2
FEEMEEEEMARE  REfsiaihE
%) (food simulants) 15 HHPAAs » Hig
B 7% 2 PA AstE FI{E I A5 [ (detection limit)
0.01 mg/kg™ © H4hCommission Regulation
(EU) No 1020115 EHB 2 Al EyE® fE
TE#HI(EC) No 1907/20063 2 O @51 2
22 5HTEPAASs - i BIPA A{E HIFEE £50.002 mg/
kg » JE_E3fi22 5 IE 2 PAASTEFI A 15E550.01
mg/kg ° 2019 BB B E - AiE R EEE
ZIEHEEAI G - ST E R EEIEM E BB IRE
DLZEM(Aniline, ANL) ~ 4,4'- " &5 “HH 7
(4,4'-methylenedianiline, 4,4'-MDA) ;. —fi&FEH
7K (2,4-toluenediamine, 2,4-TDA)& &t » N1EKA
f20.01 mg/L 7 - HEIGB9683-88# HIE A &
mn g2, 4-TDAGT A R EFE%E0.004 mg/
ke®

= BRIk

g AT E > o T BB R PAAS Z
Fe 10 % {55 FE VRAE TR AT ER B B R (1iquid
chromatograph—tandem mass spectrometer,
LC-MS/MS)EfT o341 » B2 5356 e fE aF iR
te - LC-MS/MS B A &l v H i i L A ]
9347 2% i THPA As Z B B - VA HIEABR TR 75 -
BiOR R R M E B P B ) B PAAstR B 2 1
TEFES ] A e D3 % Bl B Bk A 100°C Al
BO/NEE - BRIIS - 20fEPAASTHIEY - HEIGB
31604.52-202 114 - FTE B ab BT IR Bk
oh 5 A TR (B3R B AR )k 75 7 ) < e
Jiik o REEE R R R A VAR B

HEA: - FELC-MS/MSHHI 291 TEPAAs » £
S IEL BRI 50,003 me/kg™® - SEE A
A Ais R EEE 2 EETRE - [2014%
PR (R VS HE RS T > F270°C BR100°C InZ304>
HETTA - BHIIELC-MS/MS/HT - B2l
PAAsH:3HIED -

EEIES RSN A ==
HAPAASYEH 2 FERHAAEG - AHFFE U SR B B
RO R 2 B TARCEUE M JE g - #3018
PAASTE R/ HT AR » a0 — o DU S
BEaEmAEREE  BHEES2FZEMLS
EAZHE S AR s JELC-MS/MS/HT -
A DABA 3 2 5 (T T i Z PAASTA 7R
& DT TR PAASTA H 2 E g -

MFERTTE

— ~ M EEEAZE
()G AR A

R Bp g P bA &8 05k b 1% - IRPC

home f¢ 2 K47 (B I B BRI A 8 2 5

5~ G HFRLAEH R - Bk

SEME - A R - PhEinhe

R FrrgEdE AN E A - BRSO -

HR BRI E 2 it R %70 - #
EFEIMGEANG N TEHLEMEE e S IR

TETEYEH - HRPAAsEHE RS

Z A

()Y P B B P AR Oy

1. S AR
F % (Aniline, ANL)#H £
AccuStandard/) & (New Haven,
CT, USA); 2,6-_&&FEHFE
(2,6-toluenediamine, 2,6-TDA) ~ 4-
FH & L [f K % (2,4-diaminoanisole,
2,4-DAA) > 1,5-2 " %
(1,5-diaminonaphthalene, 1,5-DAN) »
2-FHEHE-5-FHEXRZ(2-methoxy-
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F— + 30IEPAASIEHE 57 IARCHEEEA & L3472 MRMZ2 8

Compound CAS NO. ;ﬁ;ﬁpq* zrgcrzg(risli)crt ii(())rrl1 ((rrnn//zz)) Cone({//(;ltage Collisi(ce)nV )energy
m-PDA 108-45-2 3 109 > 92* 24 14
109 > 65 24 20
109 >80 24 16
2,6-TDA 823-40-5 - 123 > 106* 30 18
123>108 30 14
123> 77 30 28
2,4-DAA 615-05-4 2B 139> 108* 20 16
139> 124 20 14
139>77 20 20
2,4-TDA 95-80-7 2B 123 > 106* 20 14
123>108 20 14
123>77 20 22
1,5-DAN 2243-62-1 3 159 > 115* 26 26
159> 143 26 20
159 > 142 26 20
ANL 62-53-3 3 94 > 77* 30 14
94>51 30 26
94> 67 30 20
BNZ 92-87-5 1 185> 168* 30 18
185> 167 30 26
185> 141 30 24
4,4-DPE 101-80-4 2B 201> 108* 30 20
201 >80 30 30
201>93 30 24
p-ASD 104-94-9 3 124 > 93* 24 16
124> 109 24 16
124 > 64 24 28
4,4'-MDA 101-77-9 2B 199 > 106* 26 22
199 >77 26 36
199 > 164 26 34
0-ASD 90-04-0 2B 124> 109* 24 25
124> 65 24 20
124 > 80 24 24
o-TOL 95-53-4 1 108 >91* 24 16
108 >93 24 14

108 > 65 24 20
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R— * 30IEPAASIZ# B 2 IARCHFAEA B 2L 47 2 MRMZ 8 (18)

Compound CAS NO. ;r/?)i? I;r;:;l(risli)crt ii(z)?l ((n’;//zz)) Cone(;//())ltage Collisi((e)g ;:nergy
4-MT-ANL 104-96-1 - 140 > 93* 20 16
140 > 125 20 20
140 > 108 20 24
3,3'-DMB 119-93-7 2B 213 > 180* 28 32
213> 196 28 20
213> 153 28 40
2-M-5-MA 120-71-8 2B 138 > 123* 20 16
138 > 106 20 20
138> 78 20 24
2,4-DMA 95-68-1 3 122 > 105* 24 16
122>77 24 22
122>103 24 18
4-CA 106-47-8 2B 128 > 93* 26 16
128 > 111 26 20
128 > 75 26 24
4,4-MDOT 838-88-0 2B 227 > 120* 36 26
227> 180 36 32
2,6-DMA 87-62-7 2B 122 > 105* 20 16
122> 107 20 14
122>77 20 22
4,4'-TDA 139-65-1 2B 217 > 124* 30 20
217 >80 30 34
217 >200 30 18
2-ANP 91-59-8 1 144 > 127* 28 20
144> 77 28 30
144> 117 28 18
2,4,5-TMA 137-17-7 3 136 > 121%* 30 16
136 >91 30 20
136 > 77 30 26
4-COT 95-69-2 2A 142 >107* 22 16
142> 125 22 20
142 > 106 22 22
2-M-5-NA 99-55-8 3 153 > 90* 22 24
153 > 107 22 16

153>77 22 26
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Compound CAS NO. éﬁ)l;;l . I;r;cr:g(rislfcrt ii(())?1 ((nr;//zz)) Cone(;//(;ltage Collisi(zz )energy
4-ABP 92-67-1 1 170 > 152* 30 26
170 > 153 30 20
170 >92 30 20
4-AAB 60-09-3 2B 198 > 77%* 22 18
198 > 105 22 12
198>93 22 30
3,3'-DCB 91-94-1 2B 253>217* 32 20
253 >182 32 26
253> 154 32 38
MOCA 101-14-4 1 267 >231* 38 20
267 > 140 38 24
267 > 195 38 30
0-AT 97-56-3 2B 226 >91* 24 22
226> 121 24 22
226> 106 24 22
o-D 119-90-4 2B 245 >230* 30 18
245> 187 30 32
245>213 30 18

* Quantification ion.

**JARC classification groups: 1, carcinogenic to humans; 2A, probably carcinogenic to humans; 2B, possibly carcinogenic to

humans; 3, not classifiable as carcinogenic to humans; -, no classification in IARC library.

S-methylaniline, 2-M-5-MA) » 2,4-
TR K% (2,4-dimethylaniline,
2,4-DMA) ~ 4,4- & 5 Rk
(4,4'-thiodianiline, 4,4'-TDA) » 2-Z5f%
(2-naphthylamine, 2-ANP) » 2,4,5-=
P75 % (2,4,5-trimethylaniline, 2,4,5-
TMA) ~ 5-ffE -0 A % (2-methyl-
5-nitroaniline, 2-M-5-NA) ~ 3,3'-
AWEFE W (3,3 -dichlorobenzidine,
3,3'-DCB) ~ 4,4'- “ & %-3,3'-—
R (4,4 -methylene-bis(2-
chloroaniline), MOCA) ~ A& (E 4
FA % (0-aminoazotoluene, o-AT) K I

FH 48 BLOR % (3,3'-dimethoxybenzidine,
o-D)fH3=EChemService/ A
(West Chester, PA, USA) ; ffK %
(m-phenylenediamine, m-PDA) + ¥}
FH & % % (p-anisidine, p-ASD)  4-
# FE ¥ (4-chloroaniline, 4-CA)K.2,6-
T HELZERZ (2,6-dimethylaniline, 2,6-
DMA) [ H #F LGC/A F](Teddington,
UK) ;5 4-25 [ 75 il Bif (4-(methylthio)
aniline, 4-MT-ANL) » 2, 4- " & H
ZK(2,4-toluenediamine, 2,4-TDA) »
B4 75 % (benzidine, BNZ) » 4,4'- "4,
H TR (4,4'-diaminodiphenyl ether,
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4,4'-DPE )~ 4,4'- & " HKH
(4,4'-methylenedianiline, 4,4'-MDA ) »
2-BAFER ik (0-anisidine, 0-ASD) ~ #-
B 2K % (o-toluidine, o-TOL) ~ 3,3'-_.HH
AEEA L (3,3'-dimethylbenzidine, 3,3'-
DMB) * 4,4'- " &%:-3,3"- “HERR
FLH 5 (4,4'-methylene-di(o-toluidine),
4,4’-MDOT) ~ 4-& b %% (4-chloro-
o-toluidine, 4-COT) ~ 4-F EWh 7
(4-aminobiphenyl, 4-ABP) K 4-5H 15 %
“K(4-aminoazobenzene, 4-AAB)# H &
ESigma AldrichZ) F](Saint Louis, MO,
USA) ©
2. YA
BEBR (AT - B E EEMerck/A F] 5
R (AT » B EH E B HoneywellY
HJ(Charlotte, NC, USA) : 7k ZFE (5
Mrik) - % H 3£ ElSigma Aldrich/A & ©
(EF
1. YA VAR Fo
(4%FEFE VAT © BUKEERB40 mL > i
7K E 1000 mL ©
(220% ZE2AWE © HUE/K ZE£200 mL
INZEBEF7K B8R 1000 mL -
2. FEUEVAVR & Bl
HYUPA As¥f I FH AR YE (34,4 -DPE S MY
20 mg © fEHEREE » DA BRVARE E R
210 mL » TERAFRUERIE - 1R4°CHEE
B 7EfF - 4,4'-DPERCEL 5 =4H[E » {H
DARER ARG E AR 210 mL - Ry IRdE
JF - B AR BSGE & X A ME RO R
& DA%BE RS RS ng/mL - {F
R AIEMERUE - HEUHE IR S 15F%E R
W DA%l RS IR B 220.0005 - 0.05
ng/mL » HEVERHEAVR -
3. BB ENR AR
(DFEEIMEETRA © IR mL - nZEwE
F7K #1000 mL -

) EFEARB © BUEFER1 mL - I B
{# 51000 mL °

]

(=) e RO RH i T BB B 3 # (A cquity UPLC
S Xevo TQS-micro, Waters, USA)

(2) 53 P& ¥ (Acquity UPLC HSS T3 > 1.8
pm > ANE2.1 mm * 100 mm, Waters, USA)

E) E BT /KB EHE (Millipore milli-Q,
Millipore, USA)

(EHEFE(OV-80, B RT3 H TR F], Z8)

(B)ffE 1R & 25(VTX-3000L, LMS Co. Ltd.,
Japan)

() 37 BE B R AT AP AR K B R (IR Spirit,
Shimadzu, Japan)

=~ MEER!

{5 A L AL A MO ERE T M B
A o ki e B B S EL 43 DL A KB (attenuated
total reflection, ATR)fF #7720 » DUEEHT I K4
cm™ > 400 - 4000 cm™ » FEFTASKIFRE © Fif
15 Z IR[EFE A BB R e [ 17 EL S o T -

~ AR SRR

AiARERINY RES U AE iRl STt i e
IR DASem® B ELAL - JIATHSEIMBEH
TEIRE 2 VAR mL - HEREEE(EE
A B R4 % BB IR IR » DASRI T R 87 T A AR
FPEE)  BERFRERE AT - 3008k
SR - A2 =00 - BOEEE R DR
ME5EE - HUERS00 pL - JIAYA HFHIEFIS00
ul - BEEE - fHERE -

7~ ABELAGER AR

Y22 1 g e 41k 26 PO TR S22 VA HHR - DA
TEESEE - BUETRS500 pL » JiAGEER &1
HEJFIR S 4% BE VA TR > BEAETE Ryl mL > Fo#d
0.0005 - 0.05 pg/mL.Z FE VLA iR SEARA TR -
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N BRERBEIZETE
(EAHE BT &
[ 1% K Fy Waters HSS T3 » 1.8 um » A&
2.1 x 100 mm » EHEEE40° C» FARE
B5 uL > BEIMHAR01% AT - 28
B R 2 0.1%H B .2 HEEA W » TiH0.4
mL/min > FFRIFSEEANFR -

xR BEEEE

Time (min) A (%) B (%)
0 95 5
10 0 100
12 0 100
12.01 95 5
15 95 5
()RR E R

Bt - 5 PR B 1 U B U (Electrospray ion
source) IEHE T (ESI+) » Bl ERE
1.0 KV » BEFIRIRE150°C » EBEHEBL
i E600°C » VA B BB #1200 L/
hr (Nitrogen) » AR HERAEVTHE: 0 L/hr
(Nitrogen) © {7 FH 2% B S {H I (multiple
reaction monitoring, MRM) - {& I §f 7
#f ~ HEREHEEE A (cone voltage) Bfili fERE &

(collision energy)Z[15%— °

€ BEEBRASEAE

s e 2 A VIR R B VT Ay AR A TR A% 5
pL - S RIE AT R B E R E T - Kk B
MAREETT AT o Biha R BB B VLR i A
T T 15 e 22 e o P ] e 25 B S (B P e
FoE Rz » WK NPIETE KA R
& PAAZ & E(ug/mL)

HHE A PAA L & E(ng/mL) =

CxVxF
2xA
C : HEB LA &R ISR S PAA

Z IR (ug/mL)
RS A (mL)
LR R B2
D A B B TR I (em®)
D fFem’ Ry BAAT A TEERZ VA HI R VAR
2 mL (mL/cm?)

J\ s RN E A B

22 H A R DR RE - B 500
pL -+ IAGE 2R A EE R S 4% B BRIV
RS R mL  BOVA R PAASIRE 73 5 Fy
0.001 ~ 0.00520.01 pug/mL > FFFEIEEH#EITSE
@ o FHRESEEHE 2R K AR
(coefficient of variation, CV) » P A% 2 1#E
T RN -

N~ EEMERZFHE

SEEHMERIY ZERERE - KD
ik AT B P AF P e 2 T ST EE SN >
10 5 EEBETHS/N >3 « BRI EE LR
& " Ei LR T MR ) (K -

N> g

R
— BRI

(e SRR PRI
BRI ZERREEEZEE "TaMdRE
HAenBEEEAETE ,  DIIEEELTES
TEYA R N 2B o Dla% s i il B
ZPAASIEHEVE TR 43 RIS 60°C K 95°C /it
FENNZA3057 88 - 60°C HIZVE B2 5L TEH 2
SRR TAT3.1 - 103.7%:2 14 5 95°C
MEEHR - 27MEZ P EIENT R
69.7 - 113.4% - ifi2,4-DAA  1,5-DAN K
0-DZ S EIIERAK R 60% » HEHI L3 MIE
AIREAN M f BN e i - AR SRt A 2H
ISR - MutsugaSF A 323 o0-D 2 2,4-DAA
iR al B R 5 SendonFE A HETT3 %l
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AT 2B - FE 51, 5-DANIER 6%
O o fmu i DL T KB B2 TR B
60°C }2 95 CHEFEMZN3057 8 - PAAs.Z S
EIEER53 BIAT A 86.5 - 118.5%/293.6 -
138.1% ° TEUESL DL20% £ EEfl S 2 AL #E R
TR 60°CINEL3097 5% - PAAs.Z AL
AHR101.3 - 145.5%2 [ - #EHIPAAsHA]
{bEVIFR AR » SRR H R AT
BNV N Z AR E AN -

VA H B R

R EEHEES - HEDUONR I SR
FEVE RS M E R EEY) B R - b
AL E g i S B AR A
L o Ry bLi STEA R EPAASIE HHE 2
R SRR BB RAI6~8/NIE - B /)N
WA RNEREE - HRL2EREEER
R BT VR R A - S0
e B o IR ST VA R 1 - PRGN 13 1A
R EMF AR NRS) - HATED
ANLF4,4'-MDA K= - H.FfE i Hi i e i
e BHERS o SHEE GG AA% S
TNEL95CZPAASYE HE R E - FHRZE
SRR SR BRIEAHREE > Wik
By e SRR BURIFFEA4% S
FATR95 CNER3057 S E Ry R AB VA HEBR 1F: -

(SN R

HIELL0.01 pg/mLAZEYE 5 R (LA 4 % [ 1
il 2 43 BUAR 2 B (nylon) ~ TVUE LM
(PTFE) K B — % £ Mi(polyvinylidene
difluoride, PVDF) 3y IE i % 2 SR -
FER  30ALIEPAAsHSnylon B EE - H
H14-AAB - 3,3-DCB » MOCA Fo0-AT 4/
H.2 S RIS TR0.6 - 51.3%2 [ » #E
I EE 1Y) AT BE Hinylon B IE IR  PVDE K,
PTFEJE @B » 304508 2 SEH [E IR
SBIFTHR61.0 - 99.8% K2 81.6 - 100.3% *
R BRSO R - EE
PTFEME R IEEE

(o) B R A

53 B T R E i f (standard curve) K BB
VLFC ks &AW T A K HEE R
JE : EEE%) = GEE LA ERZ
RER - EEHEHIR 2 RER) / R 2 R
{H2,4-DMA Jr0-DZ FE RUE 53 71 F5-26.8
Fe-18.9% » B/ INiA-15% » BENEIHER B
BRI SR AR B E VLA i S A
ETER -

&= IRBRIESTE A H A BRTE Z PAASA HIFER
Migration level (ug/mL)"
Sample Compound 4% AcOH ddH,O 20%EtOH

60°C 95°C 60°C 95°C 60°C
P-01 ANL N.D. 0.001 N.D. N.D. N.D.
4,4'-MDA N.D. N.D. N.D. N.D. N.D.
P-03 ANL 0.007 0.024 0.003 0.022 0.004
4,4-MDA N.D. N.D. N.D. N.D. N.D.
P-07 ANL 0.009 0.062 0.012 0.074 0.008
4,4'-MDA 0.288 1.282 0.298 1.126 0.538

"HHIFE : 30474

N.D.:

not detected
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FH A A e S AR B A R HEbRR e S
IBARBEZ2,4-DAA ~ 1,5-DAN Fo-D 3535 -
HETH A2 7 S TEPAAS & HERLEEAL © 277HPAAS
BV A EAR AR I EIE - & /720.0005 -
0.05 pg/mL » HAHBA{REIT120.998 - 1.000:Z
o WINE G2 EMeCall S AFZE R A
HE RN - [8 H (intraday) 385 - 6K 5
BB - S RAIFRIY © £0.001 ~ 0.005 K
0.01 pg/mL PAAsE; &2 3FEA . SEHElL
LAHIITHA83.4 - 117.7% ~ 88.5 - 124.8%292.2
- 121.1% 5 BELHE S HI 1.1 - 9.6% ~ 0.5 -
4.2%)20.5 - 11.4% ° # H (interday)atti » 7351
H100.001 520.005 pg/mLyERE » 48 EL2 803 B
F55.3 - 19.2%520.9 - 10.1% ° b3t Z S E]
FAH60 - 125 %2 [E » [F H 2 8 BAREU N
30% » FHZBELHUNR2%  ETFERE
BRI LB TR 2 ERORE - BRI R
CVERERE - B N PRI AT -

AEFEZARIEE(0.001 pg/mL)IRH » #8455
W27 IR G T B3 2 ST H SINE KRR
10 » TEVERET-SIS/NERIAS « BAinEcE T
BEMLEE TR R E - BRATE
RILRE T e - TBEMEE - IR PAAZYE
HiE BRG] /50.001 pg/mL ©

= et R

iR AN R EENERE -
T3 M o 130 B RS FTIRM & # 5
B RBERMEME - BEMERAS o HA3 M
Fanylon 6 * 8 Fnylon 6,6 » 2{FHEELIFTIRE
FHEE L E19ERE /Enylon 65¢nylon 6,6 © FHAnylon
6Fnylon 6,6.Z IRMEFEAHIT » I H.fi Enylon/E
A nylon 68inylon 6,618 & FH ZFER] » i
BIASRANEE N EH - AlE s E A E
BT - BRI A RS ER S FE o
fE fa H2 DUZE i B i B R - T RE e B
ARREETTIEHY - R BB BoE B H Al R =
oo 13t e B R RAIER T - 2t E e

HE > P-03f5 B f% HHANL 0.024 pg/mLEL K P-07
e E R HANL 0.025 pg/mLEE4,4-MDA 0.602
pg/mL o TMPAAsV H B IHIE S SR B el
FERAFME - TRER R EEYS A R
FEMEE LR ERER VI HRissHE
FEFE AT T AR A RS ~ L E B
BB BRI IR S « ANLE 4,4 -MDAY B
R HALTE - Hh4,4 -MDAH 1F B B ik
MBI RSB E Z it iR
BRI FRFEY o AZE SR © nylon
6,6 f&znylon 6F4 B & A HIAF » &M Bk H
RER RS - B2 nie B R E - ATRER
McCall% AHERIERA - B EBERIEME Rk
i\ A RE

=
=T

A LB R E R B R AT
27ERIEPAAS Z iR BB 5 ik o ARRHERUR 22 iR S
VR S IIAE & 20.001 ~ 0.005520.01 pg/
mLZPAAs » SEEEIERTTA83.4 - 124.8% »
BEREL T HR0.5 - 11.4% 5 2 H =55
7R 110.001 520.005 pg/mL - %8 FARET520.9 -
19.2% - [ R BASEE T S ARE &b
B b B O T 2 WU - RO I vk 2 EHE
o~ EEMERPEEREE R - ATEZE
HTR E EMPRET/50.001 pg/mL » FERsE Az
B TEEMERANY - T IR R
B RIGE SR - B2 E R - HANL
& EHIE50.024 - 0.025 pg/mL © 4,4-MDA &
& 550.602 png/mL o AHFFCHE IR ML AH R
(ETEHHIE 2% -
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T ey Bt B i 4 ME FTIR B PAAS’

A - IRESR 2D MaE#Es B HE (ug/ml)

P-01 =18 Eaya) ERETN [EfE Nylon 6 N.D.

P-02 HA B 180°C JEHE6,6 Nylon 6,6 N.D.

P-03 HA B 200°C JEBE Nylon 6,6 ANL: 0.024

P-04 H ey 210C JEBE Nylon 6,6 N.D.

P-05 i B 210°C e Nylon 6 N.D.

P-06 =218 B 190°C JefE Nylon 6,6 N.D.

P-07 i BE 200°C JEfE6,6 Nylon 6 ANL: 0.025

4,4'-MDA: 0.602

P-08 HA BE 200°C JEfE6,6 Nylon 6,6 N.D.

P-09 HH FLE 230°C JefE Nylon 6,6 N.D.

P-10 HH okt 200°C e Nylon 6,65¢ N.D.
Nylon 6

P-11 HH BE 210°C JefE Nylon 6,6 N.D.

P-12 HH FLE 204°C JeiE Nylon 6,65 N.D.
Nylon 6

P-13 i oy 210°C [E#E6.,6 Nylon 6,6 N.D.

" N.D.: not detected.
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Development of Analysis Method for Determining
Primary Aromatic Amine Migration from Polyamide
Kitchen Cooking Utensils

KUAN-YU CHEN, CHUN-YI LAI, GUAN-JHIH PENG, YING-RU SHEN,
SHU-HAN CHANG, NU-CHING LIN,YA-MIN KAO, SU-HSIANG TSENG
AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Primary aromatic amines, also called PAAs, are a group of chemical compounds that used as
precursors for azo-dyes and polyamide, which are made into polyamide kitchenware. Since PAAs are
widely used in the kitchenware, it may migrate from kitchenware into food, and people might explore
under the risk of food safety hazards. This study aimed at developing an analytical method for the
determination of PAAs migrated from polyamide kitchen cooking utensils. Based on the international
regulations, research papers and IARC classification, 30 PAAs were selected. The migration conditions
followed the regulation of Sanitation Standard for Food Utensils, Containers and Packages (Taiwan),
which applied 4% acetic acid, deionized water and 20% ethanol as food simulants for testing. The results
showed that the highest amount of PAAs were found migrated from utensils under the condition of 4%
acetic acid at 95°C for 30 minutes. Therefore, 4% acetic acid was chosen as the simulant for method
validation. Three PAAs were excluded due to they were unstable under acid and high temperature
conditions. The matrices extracted from blank samples by 4% acetic acid were fortified with 27 PAAs
compounds at concentrations of 0.001, 0.005 and 0.01 pg/mL (as simulant’s concentration) individually.
The average recoveries were between 83.4% and 124.8%, and the coefficients of variation (CV) were
between 0.5% and 11.4%. The CVs of interday test were 0.9 - 19.2%. The LOQ of each PAA in this
method was 0.001 pg/mL. A total of 13 samples of polyamide ladles and paddles were analyzed by
the established method, and the PAAs including ANL and 4,4’-MDA were detected in 2 samples. The
concentrations of ANL were from 0.024 to 0.025 pg/mL, and that of 4,4'-MDA was 0.602 pg/mL.

Key words: primary aromatic amine, polyamide kitchenware, migration test, liquid
chromatograph—tandem mass spectrometer



