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Migration Detection of Acrylamide and Aromatic Amines in Packaging Paper

HUANG Hai-zhi"*, SHENG Hua-dong'?, LI Hong-yan', ZHANG Shui-feng'
(1.Zhejiang Fangyuan Checking Group Co., Ltd., Hangzhou 310018, China;

2.Zhejiang Institute of Quality Inspection Science, Hangzhou 310018, China)

ABSTRACT: The work aims to develop a detection method that can measure the migration of acrylamide and 6 aromatic
amines. A solid phase extraction-high performance liquid chromatography (HPLC) was established to measure the migra-
tion of acrylamide and 6 aromatic amines, through screening the types of columns based on solid-phase extraction, and
optimizing the purification method and liquid chromatography conditions. The acrylamide had a good linear relation
(R*=0.9989), the detection wavelength was 220 nm and the limit of detection was 0.01 mg/L when the concentration range
was 0.2~20 mg/L. The aromatic amine had a good linear relation (R*>>0.998), the detection wavelength was 220 and 280 nm
and the limit of detection was also 0.01 mg/L when the concentration range was 0.2~20 mg/L. In the water sample, the
recovery of each compound was above 90% while the relative standard deviation (RSD) was 2.3%~5.9%. In the practical
samples, the recoveries of aromatic amines were above 86.9% with 2.0%~6.1% of RSD, while the recovery of acrylamide
was 78.7%~81.9% with 4.2%~6.2% of RSD. Featured by simple processing step, good separation effect and high preci-
sion, the method is worth being popularized as a routine detection method from the viewpoint of improving detection ef-
ficiency and saving cost.
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1.1 UESHE

FEZAULF: LC-20AD MR AR RE, HAS S
2y ] Milli-Q B 4iKAL, FEE Merc /A H] ; Oasis HLB
AR, 3€[E Waters 23 ; Bond Elut C18 [
FHAEBUNE, EE Agilent 22 H o

FEME: HEE, %4, Thermo Fisher A7 ;
6 P IFENEATN K BEGAREE, Dr. Ehrenstorfer GmbH
o AEAREN . FrETR . E T WARRIAN, ¥k
Mrali, FEZG5EH ; 12 P a0 (3 R R aL2s 40,
3 RIS ueat, 3 FRERAEEREL, 2 FMEE S
45, 1 FPEITHCE L0, BN pEasgt, JBE/N
T 1 mm, JfHA4CmHA EPRIE 2 .

1.2 HHEBEREH

3 2% : WondaSil C18 #£( 250 mmx4.6 mm, 5 pum,
H AR H A R s WSIA /K FI T, 034 1 mL/min;
R R 35 Cs HbRERE A S0 uL s K K 220,240,
280 nm. RFIBREEVEL, BB EEVEMIRE S WAL 10 AR
DR B I [V RRFE DG € ML B RN, R SR E
T, BARYIR 6 R LI T e Ak A 400 0 T 0 Tk
Jie, W2,

x1 BERXRBER

Tab.1 Gradient elution program

WfA]/min  338/(mL-min~") PRBUT B % _
K G

0 1.0 95 s
1.0 95 5

4 1.0 60 40
25 1.0 75 55
26 1.0 75 55
26.1 1.0 5 o5
33 1.0 5 o5

K2 HAHERF 6 MEFR

Tab.2 Acrylamide and 6 aromatic amines

75 e YL A4 3 F
1 9 s Tk acrylamide C;HsNO
2 1N benzidine C,Hi5N,
3 L0 HA o o-toluidine C;H,N
4 4-FWRME  4-chlorobenzenamine CgHGCIN
5 33-THIRIBORE 3.3'-dimethylbenzdine C4H 4N,
6 2-ZR M 2-naphthylamine CioHoN
7 33-THIBAM:  3,3-dichlorobenzidine  Cj,H;oCLN,

1.3 #HmbiE
13,1 SEBREEs Chnks ) e

B 15 emx15 om AL A0RE A (BEHES IR AR AL,
BN 3 AACE BRI ), A BEES ML, IIA 17 mL
Wm#HE] 70 CHY 0.06 mol/L iM% s (pH
HM 6.0), FIZIHEShf R N R A, 7270 CTF
#E 30 min, ZRJEMACHTEEECHIR 3.0 mL ( BTk
R 200 mg/L ) B AR FRENIA TR, ZUHE S (1
WRAT, dREEAE 70 COKIRAME T #fHE 30 min, {2
TR Bl JE B B, A A =R, A
NaOH %W pH (E TR 255680 E, DIfRrgk.
132 %k

AR AE UM S 2 FE B AR TGk, B FIA 3.0
o 10.0 mL i, WAER B, S EAL, $ETN
JTBERE S AE L 3.0 mL Zli7K Ve 1R, 485 3.0 mL
FHBEPERE, I EAL,

2 #HREITR

21 BEEFHHMRL

SO SR AR T DM 9 A T K
- CABUMECH 0.1% ). 205K . ZI5-F i
CHRRUMMON 0.1%) % 4 FiEhiiiE R F I G5
B, WL K OB . 3ot X B
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Fig.1 Chromatogram of standard samples of
aromatic amines and acrylamide

240 nm B0 o B34 . BbAh, TIMEBEREAE 220 nm BJ A
RN, BEF DA AN, e g AR, Ak,
$EHE 220, 240 FI1 280 nm X 3 MK FHFTT
2.2 FHEHEHREZLMETEE

HUR I BERE AN 6 Fh o7 & B HOAR WEAE &5 T, P )S

P B — ZR A bR IR 5 AR, A iy (i 5%
P, 23 BII0E b v AR, 45 Hh AP I FIAR SC &R
B, R LL 3 AR S LUl T IA R B, 4R L 3.
23 LHEREHEFER/MENIEE

MR LAAE BT 2 3007 fofi R AR AE O 201k
IR B AR, AR D T fe 2 30 43Ik o+ 1
AHZNEE, S5 B, SRR DR S AR
Koo SCHLIGHENARAIKEES , 45 BARL &Y hnts
HH 1 mg/L (IR R W), JEHIT 6 4
SEATEZHY . 4 EARAF K 3.0 A1 10.0 mL B, A A
[T A B INVEE AR i B AR [T 25 57, 2 SR L3
4—5, Y FRHAFRN 3.0 mL B, Oasis HLB /MEP
BRI G I 2Rk 79.1%, L Bond Elut C18 /INVEE [ [RTL
K (89.3% ) MK 10.2%. I XFARH LR A 4- S BRARL )
[ Oasis HLB /MT: Bond Elut C18 /MEA5HIE
23.0%F1 24.6%, HAxHARP RS, 4 FHARR
4 10.0 mL i}, Oasis HLB [ AHAE B/ INVE: A 445 B e 114 [
2R A, S~ 98.1%, 5 Bond Elut C18 /MEJCHH
W2, HAHRYE RG22k, Bond Elut
C18 /MERIABHZENE AN 4-FRIBCHRREAY DR IE
WA, 20590k 31.1%F1 59.1%, AREWE RAMTFK. M
I, BEHE Oasis HLB [EAHFEHCA SCHH L8 AY BT AHAE HL
K, ¥ EFEAARRE R 10.0 mL.

2.4 ECEREEMMARLIE

SCH IR E B T S BRAE B B = O R R
(R TR 430 0.2, 1, 5 mg/L), a4
WINESFATIE 6 ¥, 25 ILFER 6. SINbry ik FE
dn AH EE bR 8 S B R i A TR e I [l i R g
Koo SEBRAE IR IR L T N & 4%, Kl i 25 7= A=
FRE SR, DN T R s A D0 A5 IR ARG o At 55 7 e
Hbr i i % A B W kA e, BOR N
86.9%~93.7%, ABHKIEH 96.4%~98.1%, 4-FIKAK
el 95.2%~97.2%, 3, 3-H ILBEAME A 90.2%~
95.9%, 2-ZEM N 92.1%~96.3%, 3,3- " FAIKAEM K
91.1%~95.1%, 145 H5 SCHk [ 145 4T .

R3 AHEHEMFERMEMESE. &HEE. BXRHREHR

Tab.3 Linear equation, linear ranges, correlation coefficient and detection limit of acrylamide and aromatic amines

el LEPEV Bl /(mg- L") ey HWERRE R i HBR/(mg- L™
T 5 I i 0.1~20 y=146362x—4911 0.9989 0.01
R 0.1~20 y=200890x+18820 0.9993 0.01
A0 R i 0.1~20 y=135344x-19198 0.9994 0.01
4-FER R 0.1~20 y=286284x+22018 0.9987 0.01
3,3"- T H BRI R 0.1~20 y=224604x—23233 0.9995 0.01
2-Z5 Mg 0.1~20 y=743298x+15556 0.9991 0.01
3,3- AR 0.1~20 y=268504x—40445 0.9993 0.01
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Tab.4 Recovery and precision of acrylamide and aromatic

amines in water when using Oasis HLB (n=6)

FREAF 3.0 mL  FAEAFH 10.0 mL

FiEARATA o LARTAHIETE A B, PR I G B At 5
Wi AFAE T AU AR A AT IS g, 12 4
B AR IR IR, X n] AR SR Al AU PR A R
T AT A A 7 aod A P ORI A SR PR U Tt e 288 Bl 741 ST
HR ST G H A DT A I T RS A AL AR O e 4R

5 mEie mIe . N e N
2 ; RSD/% }:/“ RSDo6 A, JRPRLIK 2 FOREAL A TR R
2% /0, % /0, N e N ' » N pge
a & U8 R0 75 A I IO 0 D B R 5 5
TR0 T e 79.1 53 98.1 2.7 )
Az 9.9 29 908 6.1 =6 f'_gj;ﬁ'if"zmﬁ%wﬁ”ﬁéﬂ*&
A0 F 4 g 9%.2 33 993 28 SEHERTIESE (n=6)
e e Tab.6 Recovery and precision of acrylamide and
4- SR A 97.3 32 97.7 3.9 aromatic amines in practical samples (n=6)
T REER R N N = -
3,3 ﬁi‘iﬁaéz:)ﬂr 98.9 3.8 95.4 3.1 e R meL ) FHCR%  RSDI%
2-Z8 % 93.9 2.5 97.6 3.4
e s 0.2 78.7 6.2
3,3'- AR B 92.0 2.3 98.9 2.5 N
9 0 T e 1 81.4 5.9
# 5 Bond Elut C18 /Js#E 3 7Kk 7 I Bk g A 5 81.9 42
EEBRAMREKEFIBZEZEE (n=6) 02 26,9 13
Tab.5 Recovery and precision of acrylamide and aromatic ' ’ ’
amines in water when using Bond Elut C18 (n=6) 106 oR e 1 93.1 6.1
AR 3.0 mL EAEAFR 10.0 mL 5 93.7 4.9
HH ik RSD/% RSD/% 02 7o >
E A C oy, ’ A1 A 1 97.7 2.9
P T e 89.3 4.2 98.7 3.1 5 98.1 3.0
IR e 99.0 2.4 93.8 2.2 0.2 95.2 4.9
& FH R e 73.2 5.1 31.1 7.1 -SRI 1 97.2 3.5
4-SAEA N 72.7 4.8 60.7 6.2 5 97.1 35
3,3-HIPORE  98.3 3.2 98.2 3.4 e 0.2 959 3.8
R 3,3-2 553
i%gﬁ#% N 89.9 2.9 96.6 2.9 A PN | 00,2 49
33-THBEEM 90.0 3.5 98.9 3.6 i
5 92.9 5.4
2.5 SLEREERKEN 0.2 96.3 3.2
. . NS 2-ZE Mk 1 94.5 2.0
SCHEEEG R 12 FhE AL AR AR A TN - S 01 )3
Yo T AN 5 B e i B8 fm AT R, [l —AF i AT 3 i :
VCOPAT S0 . SR Sy th PSRN . ELE e L o2 LT
2 FRE G R A B S AT 3,3 SRR 33— IR 1 93.4 57
5 95.1 3.9

o, W3 7. RNIEBEIE A E 4R mhnl, |z i

R7 BRAPFABBBRNFTERNQNER (n=3)

Tab.7 Detection results of acrylamide and aromatic amines in packaging paper (n=3)

R R 2 e (mg L)

R i UREEE DR ABTERE 4NN 3, 3-WETEERE  2-%EWk 3.3 AN
B A0 2 4 — 0.23+0.5 _ _
S ST — 0.16+0.4 _ _ _
Fri o SKEE S INAR [FTBCRTE 90%LA L, i SEBREE &
3 45iF FIINFR I, 5 e TSR TE 86.9% L) |, TRsTE

T A AR T R, SO ST T RIS E Y
WRIEIA © M5 T e BT Ab BT i S 0 B

JE ISRy 78.7%~81.9% FIKAT UL, %771 ] v i H
WRGMTR, ASLHME. BAh, ZITEA R R, 4
BRI, KRR, (EAHE BCA H RSN vk
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