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WE:. B8 ARLTRER/MAPFEARFFADNELEEFRIBZTOEIL, FOHEREERNK & K
R ib-RiER A FEIRERMA T T ARFRFARAS SIS EOEN T X, tatsa i
HFBRATGRAT M. R ERAEMHT, TABFFAMDE 5~200 pg/L FEEA NEMEX Z BRI, X
FHHKRT 0999, TABFFABSZAIHZHHEMNG HLZTRYAA 0.1 mgkg # 10 pg/kg, £
AT A 10, 100, 200 pug/L B, A& b T kB fo ¥ A0 4509 F ) AR DI A 85.6% ~ 89.2%, i
#F W R E N 94.3%~ 100.6%, AXTARERZE DT 15%, 3 30 BRIREE A 5 & O R BRAFDBIAT
e, ZRER, 6 R R AR FAR, & EARFRN 20%; HF 1Rl T AT
#E, GABEFSDG 16.7%. &# REERISOERTHRAA T AR FAR, LEHIBI TS
Biadpw, B ZMAEREGIT SR 0, REREFLSORE TN AN FEAD AL
— R, BElAES T,
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Determination and Risk Analysis of Nonylphenol and Octylphenol
in Food Contact Materials
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(Guangzhou Quality Supervision and Testing Institute, Guangzhou 511447, China)

ABSTRACT: The work aims to study the content and migration of nonylphenol and octylphenol in food contact materials
and analyze the risk of food exposure. The method used to determine the nonylphenol and octylphenol content and migra-
tion by liquid chromatography-mass spectrometry was established, and the related test data were analyzed statistically.
Under optimized condition, the nonylphenol and octylphenol were in good linear relation within the range of 5~200 pg/L.
The correlation coefficients were greater than 0.999. The lower limits of quantitative for the content and migration de-
tected were 0.1 mg/kg and 10 pg/kg, respectively. The average recoveries of standard addition at three spiked levels of 10,
100 and 200 pg/L were 85.6%~89.2% and 94.3%~100.6% for content and migration determination, respectively. The rel-
ative standard deviation for both content and migration determination was less than 15%. 30 batches of plastic wrap
and composite packaging bag samples were tested. The results were as follows: 6 batches of samples were detected con-
taining nonylphenol or octylphenol, accounting for 20% of the total samples. In these 6 batches of samples, the result of
nonylphenol migration in 1 batch of samples was positive, accounting for 16.7%. The nonylphenol and octylphenol
may be contained in plastic wrap and composite packaging bags, and were easy to migrate to food stimulants. The migra-
tion increases as the temperature rise and time extension. There is a certain risk of nonylphenol and octylphenol in plastic
wrap and composite packaging bags, which should be taken seriously.

KEY WORDS: food contact materials; nonylphenol; octylphenol; content; migration; determination; risk analysis

T AR R H IR (RN B, A WA TT PR, Sl MR AR
Ty ) U2 TR AYIRIE R AR BRI T AR DR, XYY

WimBE: 2017-04-13
TEEB N #edd (1986—), &, THEF, TZHMAFTAAREOEEBMEFPHER ZHRGHEN,



38 1o

FETIR A - B Sl ARk v T 1 A0 S S 1y 1) 0 5 5 XU 20 - 111 -

PRSI | RS R A ML . TR RO R
M L THA AR S ER Y TR S B
Fr AR LA B A= Wy BLPELY, o] i 7 i sk i O £
Wi, sGER R, — Bk AR NS R XS
fiff, Sk AR ™ FE 5

FEE A b R AT, T35 i SR AR 2 s ik
VESBRHAS N, 12 55 193 0 R 1 U — R At
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PR, EEPMERIE, TRETEIRAK P&
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1.1 f#iliEm

VeI PREERE , MfAR . fARHR . REaRIR &
IR AR AR IR . BRI IORDI . BRI 2
BRI . 7T, 3U0 AL BRSE 13 FiAES
1.2 FIFNLER

FERH . FEE (LC-MS %) , IEC %t (HPLC
g ) , EHE Spectrum A Fl; T-FEH 4-NP ( CAS
No.25154-52-3, JiE 3 80=99.5%) , “FIHE 4-t-OP
( CAS No.140-66-9 , Jii it 43 %1 = 99.5% ) , Dr.
Ehrenstorfer; &P, CBE, WM, ¥ AR, |~
HARF) . FEILLS . Shimadzu LC-20ADXR &34k
AR, HAEHEYAF; Triple Quad 5500 %Y =
DU KT ER IR %Y, AB SCIEX /A#]); AWML, Fiff
ERFENIRARA A SERAHRE LN, XE
Beckman 22 A ; #EHAIAL, BT B R A R
NESII
1.3 &R RAEH

HERMFRIL 20 mg Frifidd, FHH B EZ 2 100 mL,
Be b AR A R TR, BT 20 CIR-AFE. WHC 1 mL
FrUERE RS, IR ERE 100 mL, fENiniEh

(8] -
1.4 HRE
1.4.1 T HEW; A1 L W 75 5 i A6

BRI FRI 1 g CREBEE] 0.0001 g) F 25
mL ZIEES g, InA 20 mL IEC 4, #AEE, A
WA s =10 1 mL H R g AR, 7F 6000 r/min
AT B0 15 min, BCRJEIEW, R
1.4.2 T FL W Ao KL 1T R A A

1) 7K. WG ECN 4%0) 28 RFR B0 10%
B SRR A i . METAFRIEL 5 cmx5 cm AUFRE S,
g #OE O 10 cmx10 cm 4% F ., R 4E
GB/T 5009.156—2003 £ FH AL 25 Ak B H i & Y
RIS Jy e ) ) MY i 2 mL/em? BY HL IR LA
W, B 50 mL AR B RS, 7E 40 CHE
IRFE P HCE 24 h, BUR AR & OB (015 - 5 15 o
TEAGHATIN E o TRl IR 28 PR TR

2) MMEIM A IR i . WEFIEREL 5 cmx5 cm
ORE S, BRI 20 cmx30 cm FY4AS T, A 50 g
I, 76 40 CTEIRA TPiCE 24 ho FRELE IR
R 1 g R 0.0001 g), Sl 3 mL F s T3k
MR TEY 5Smin, FHEE20Z, W EZEKER,
FH0.25 um JEBERE 38, FRI . R AFHIVESS
1.5 @iEEG

O3 Kinetex C18(100 mmx4.6 mm, 2.6
um), HEA 30 C, FHEHEEHR 2 uL, WHEN 0.8
mL/min, BpFEVEMESSF: 0~ 2 min, FIEEAOIRFR 7%
H 35% ~ 80%; 2 ~3 min, HIEERAFECH 80% ~
100%; 3 ~ 6 min, H B RT3 40K 100%; 6 ~ 8 min,
HBE AR T E0h 100% ~ 35%.

1.6 FiEk&H

HL Oy SO LS IE B R ER O v e
s M 22 I i W 5 Rl RSO R R 8 S
% FALSIESI N 379 kPa; GBS KSR 379 kPa;
W AESI N 310 kPa; Wi H  H—4500 V; HBIR
MR 600 C 5 BEANE T X 3E B B[R] R 100 ms, T-5&
Ty 1T S5 0 ARG 5 L AR R L AL R AR
WESHWE 1. 2 NI s ILIE 1.

x1 TEBNEEBRIESH

Tab.1 Mass spectrometric parameters for
nonylphenol and octylphenol

EET S FET
& i 18 B/ VL /Y
EY B I i filf 48 GE &2 /V HEFLHL R
T m 219 1337, 147.1 47.2,44.3 40, 40
R 205 133%,117.0 33, 65 140, 140

I FRERET
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N AR, AL Ry L S Y EICR ) 85.6% ~ 89.2%,
FER KRBT R 2.5% ~ 8.3%; - I FI % KL M) 17 £ 42k 14 5]
e= R 94.3% ~ 100.6%, KB 3.8% ~ 7.2%.

L
0 1.0 2.0 3.0 4.0
fi5f [&]/min

1 TR A R 1y 22 S A N £ 7
Fig.1 MRM chromatogram of nonylphenol and octylphenol

2 #R

21 ZLKHSEEFMEEZMR

£ LR UPLC—MS/MS #8454 Tl e T- 3 8y A
FHRMNRGIMERIIG L, FiEkEES R 5, 10, 50,
100, 150, 200 pg/L, DMEAYIMBTRMREE i Aebr, 1§
TR RAER], AT 2k )5 2 R y=72935x+
15306.36, “FHMLPETT N y=63547x+17546.28,
T 35 Py = Py 9 AH OC R ELTE 0.9992 ~ 0.9994 ZJH]
3 W T 5 P R < 5 1 11 O o AR RIR i 1 06 T AR 52
RAUFIIZNEIC R o LUIAREE it R e AL A ) 6335 04 1Y
fEMELE R 10 SRP A e R (LOQ) , i b i
LOQ ¥J20 10 pg/kg, FWIZ 7 BATH = 1) AU .
22 MKESERE

I B A AR AR A, 43S N 3 A BT i vk
K- (10, 100, 200 pg/L ) BT Al JE W TR A
FRUEFSI, BEAEIKF 0l EE N E 6 Ik, &I
L4 07 B B Ja A T b, WLk 2. 45
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Tab.2 Recovery and precision degree of nonylphenol
and octylphenol

5.0 6

.0 7.0

HAR4) A/ ke WETY Ek O
(mgL)  (ugLh) fHAugL) F%  FE%
ND 10 8.75 875 25
T3
ggé? ND 100 89.2 892 3.9
B
ND 200 1772 886 69
ey P 10 8.64 864 3.4
wp D 100 88.2 882 45
ND 200 1712 856 83
ND 10 9.96 99.6 3.8
T3
‘$%;;£ ND 100 1006 1006 5.2
1A% BB
ND 200 1968 984 63
ND 10 9.79 97.9 43
S HE
D 100 99.4 994 48
P47 EEL
ND 200 188.6 943 72

H: ND KR AR, BIZ BT

2.3 HBITEBAMEEBSENNEERSH

X 30 HLUCRE S HEAT KU BRI, 6 VAR A
A B AR A Sl o Hop 5 HEUORE S T3k
Wy & s AE 0.1 ~ 0.5 mg/kg, 55 1 HUFESAY T2 &
ik 41.0 mg/kg, B T2 RIR 40 Z24%; 1 #EKEE S
Ko HH o T B o LA S AR A ) rp T I R o I
1 2 2 A M DL 3,

®3 TEBWEEBSSMAMEERQNLKE

Tab.3 Test data for positive samples containing

nonylphenol and octylphenol  mg kg™’

R it 45 T & FHRB &
RN 0.10 —
ABEERLEa 0.10 —
AEEELED 0.20 —
PREFE a 0.10 —
PREENE b 41.0 0.10
AR c 0.10 —

M 3 BIEE R, K 6 HEUR BREAE & 50
iR TR RS, BT E PE MR AINE &
A%, Horp B A ARG Y 3 I, AR SRS 2 vk,
TALASAS Y 1 YR o PE A4 )5 A4 BHPE R S 28 R AR g s
2 A A4S B9 # & 4 5 4 BOPA/LDPE/LDPE, BO-
PP/CPP, PET/LDPE, LDPE/BOPP/CPP. W] L7 {3 fif
I £ it A 2B A 11 7 i v B T 3R 1 R S 1 1 XL
W F AR

24 TEBMEEBIBENREERSHT

ARG o AU W R R . T XL A A
R i A A G, H T R 1 0 R Y, 03 BB P o A f
b AV 2648 b -7 T3 Ao 5L A i R iR
5o 7E 40 C, 24 h A A, A FEIREER b
R T A R, KIIE A 65.8 ng/kg, A TR
PUEAF B E 2 550F, IR EEE b R e
48 b AT BRI S, AR YE GB 31604.1—
2015 B AL E BRAR i Al R K GRS
REGE N ) PHERUK . 28R (RS0 4% ). LB
CRBUECN 10% ) MRS IhIX 4 Fh & S AL 7E 20,
40, 70 CHIZAM T TR HRE, IR A REE |
B[] B TS T ot A B A I 45 SR e L3 410,

TR IR AL AR T K | 2R . LA A
T2 ML R T R R A B T AR A A MY, TR AR v
SRR T, 7E 20, 40, 70 CHIBEBWAME T4
AT T Wy, I i 2 105 1 T s AR s [ ) S K7
Hom, RIEMSEKER, mILrl L, FraEey 30 R
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Tab.4 Monitoring results of nonylphenol and octylphenol in food stimulants under different

temperatures and time pgkg™!

f /O HHRTd
1 2 10 30 60
20 ND ND ND ND ND
K. LR, LB 40 ND ND ND ND ND
70 ND ND ND ND ND
et 0 5 iy iy "
(ABEEND) ’ ) ) ‘ '
70 57.6 95 117.2 141.5 192.8
20 16.1 77.4 62.6 81.4 92.5
RO (PR AR b ) 40 67.5 117.9 129.0 135.2 158.9
70 137.4 151.9 167.8 180.4 200.8

#: ND R/R AR H

ATEAK L TR . BERYAY AT B R e Ay T
AR TEE AL IHAETE MBS . BRI, JT . 3L A) L R
S ot J P it S S RS T R I R Sy, O
G, 1M PREE RN AL iy 0 B AR v I B Al AP AERR
R o

3 X Hr

3.1 %BEE

& EW o0 | 2282 SYRSP U, o AN A 2 | DAY SR 1By
R SRR B R A B, Hrh I R A L
ik 2 — ol L B SRR R eI i I R T R A
AR =Y, BAERIFM L. BE . 3L
b PURRIK . PrEACIR R EERE , T-HE M R L Ik e
H R EE 2 5 o e A T3 Wy, i 5 10 T 28 By 2 %
FTESERM e R R = (T3R5 ) Wil Fnos 3k
i3 V. 18 T Wi A Sy — ol FH AR e 804 0 e )3z g
FAR IR S Az e AR &1 7 i 8 T 38 AT 4R
ek, MR & G Oz i okt 2z —, FEAE 7 it
TR AR AT BE 2344 5k B8 (R 55 2 A A SRR o
3.2 SLEVNER

BAE MR ek R =1 =, %
RS IET I 2 7= A4 K IR, & A T EE ) 2E 2
) A, 2 4% DR 37 Ak ] 4 2 10 R /3 ol T 2 1 = 2k
[ AN (EZS g i R e TR R A e T O
AR BT[] 2 fioh 5 e i AR B2, G Y T R B R S
MA G TR R A N2l e 5
Wy, TR oA, SRR T 5 A 5
HiE .

3.3 TaBhtEHE
B AL AR T M R SR S YLk AR

B 34, HUEURRIRA L i Tad e i A 75 e S SR
FRAGIERS S AR AR R - X T SRR A
FREUCAR M AR 7 R A AR, R e G R A Dk
B DA EY RIS, ARSI AR LLE A fE
BALE ;s AL RsE s A= T 2R, fea—L ™
PR B DR o 2 A A, A £ 3 AT A7 S A
ain s IO B A R AT A B R A 2
» R R EE AN AT S B dh EUE AR . R IO G
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4 £5iF
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FM], PREEIEAE i A48 5 A T M M B 155 19 K
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