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Determination of Migration Amounts of Additives in Food Contact Materials

LI Cheng-fa, LI Ying, LIAO Wen-zhong, LI Yong-tao, CHEN Xu-hui, SUN Xiao-ying, BAI Shuang
(Shenzhen Entry-Exit Inspection and Quarantine Bureau, Shenzhen 518045, China)

ABSTRACT: To established an analytical method for determination of the migration amount of 32 additives in food con-
tact materials by high performance liquid chromatography, and investigate the migration levels of 32 additives in plastic
food contact materials sold in market. Samples selected from 103 batches of plastic food contact materials of different
textures were soaked by isooctane, 50% ethanol, 20% ethanol, 10% ethanol, 3% acetic acid to obtain simulants. They were
analyzed by HPLC, and quantitated by external standard method. DBP, DEHP, benzophenone, UV-1577, antioxidant BHT,
697, 2246, BHEB and fluorescent brightener 184 were detected and qualified. The migration amount of DBP or DEHP in
11 batches of PVC, benzophenone in 1 batch of PP, and UV-1577 in 1 batch of PC materials exceeded the standard limit.
The above additives had the highest detection rate in isooctane and had a lower detection rate in 50% ethanol and were not
detected in the other three simulants. Plastic food contact materials should not be used directly for contact with oil and
high concentrations of alcoholic food. There was a potential risk of benzophenone in PP materials, UV-1577 in PC mate-
rials, DBP and DEHP in PVC materials. Regulation and monitoring on these additives in plastic food contact materials
should be strengthened.
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FEALAS = ROR A 635 L (LC-20A), H A
Shimadzu 2 7] ; i€ 7% & {{ (Hei-VAP), fE Heidolph
N T RE(CPA324S), [ Sartorius 23 F) o

FHELH . K-8 (CAS 54 131-53-3, LI'F
5 4o CAS 5 ), LA 129(35958-30-6), UV-15-
77(147315-50-2), ¥4 & Sigma-Aldrich; BHA
(25013-16-5), —ffl(119-61-9), DPRP (131-16-8),
BBP (85-68-7), DBP(84-74-2), BHT(128-37-0), DCHP
(84-61-7), %7 CA(1843-03-4), DEHP(117-81-7),
DNOP(117-84-0), DNP(84-76-4), ¥JlfF3%E Chem
Service; —HM-3(131-57-7), P 300(96-69-5),
BHEB(4130-42-1), HU%F| 2246(119-47-1), HLEH|
ZKF(4066-02-8), UV-531(1843-05-6), %5 1035
(41484-35-9), UV329(3147-75-9), UV234(70321-86-7),
WG R 184(7128-64-5), UV-327(3864-99-1),
UV-328(25973-55-1), ¥JIl4F H A< TCI; DPHP(84-62-8),
BT 1024(32687-78-8), P 1098(23128-74-7),
P 697(70331-94-1), 0T E Accustandard;
PLA ] 3052(61167-58-6), W F3EE IL; LA
3114(27676-62-6), W T &K TRC; ZJiE, HPLC
¢, W T [E CNW 2] 5 DU U AL 2 4¢ , HPLC
%, W T EE Fisher Avl; LBEMOTR, sAral, W
TFHEYERLFLRAERAR; KB K.

1.2 RAEBREHE

1) FRAERE AW (500 me/L). TR BRI A )
1098 . UV-234 508 58] 184 BT 697.UV-327.,
UV-1577 4 12.5 mg T 25 mL #E (o &, AR
FEok 1 s 1 B O Sk IR A 2 TR A T e 2 ERAFR
WOH A 26 FPES AN 4% 12.5 mg T 25 mL FR A5 EH
L, HOIEE I e 4.

2) A A IR (200 mg/L) . BURRAE i 25 1A W 4%
10mL, HONEERT 25 mL 55

3) b TAEVA W . MERRSHL 32 RS A b i b
[l 0.02, 0.05, 0.1, 0.5, 1.0, 5.0 mL T 20 mL
i, AR, 858 32 Fashn e ek
B 0.2, 0.5, 1.0, 5.0, 10.0, 50.0 mg/L IR
HE T ARV -
1.3 HmWaE

R o I A %) T 40 P 2% AT 0L 1) S5 ™ D Y
b &40, # 18 BS EN13130-120 B3R 86 7 vk S 444,
Ve HUIE 4 (432 70 1sf B) RN RS, R dh B R i
B

A3 ALEL S mL ZEECIARF A ECR 50%,20%, 10% ),
LR (iR HCN 3% ) BT 10 mL 5 84,
MM ESR . BILS ¢ Srhbiid il 28 mmd, +
48 CHI1 15 kPa M5 FiefL 75 % 2 TJ5 F 10 mL
B NG . R E A 0.45 um JE BT I8 5 B 1 mL
£ HPLC #6:3] ,

1.4 HHEEBESHE

{3 F: o ZORBAX Eclipse XDB-C18(250 mmx
4.6 mm, 5pm), HEN 35°C, WM RERUK,
WA 1.0 mL/min, #EFEEFA 20 pL, &K
A 224 nm. BEEVERARF: 0~10 min, ZJERFS)
BN 73%; 10~15 min, ZFEARFEUEINE 87%:;
15~20 min, ZFEARFREIEIN A 95%; 20~42 min,
CIERFR B8N ZE 100%; 42~43 min, ZJERFS
BB WD N 73%; 43~50 min, Z IR
H 73%.

2 ZER5iTe

2.1 M, KHRFMEER

32 RPN AR IS AL 1, /1 RS
HAKSHMANTFS, KA EBRELNN 5
mg/L, st NERK, KK A 220 nm, R
FAFRHETE P 2540 A W 0 P B8 B TRl iR A7 8 1, AP bRTE:
FEHR . DAASET 32 s Jin e iR i 35 5 R B 1 T T
ZAEMELE R 10 B AOMEAE A E JEFR(LOQ), ML R 3
A AR R 6t FR(LOD) . BE4H{E B ILZE 1.
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= [ IEISCRAE 93.6% ( BHEB, JHitdifk 24 1.08 mg/L,
| VAN ZERBUPEON S0%H Z BRI )~119.1%( i
ol SR 1098, UK 1.04 mg/L, WRINE FE B
" P ) ZIE] s A ARER 2278 0.05 ( DEHP, Jif
0 = {ZEEE: A 10.36 mg/‘L, ?{%ﬁuiﬁﬁ%ﬁﬂzj@ 10%M1) £, A
TR fumtiﬂ )~Z.07 gm%%ru 311‘4: U R 1.04 mg/L,
Fig.1 HPLC chromatogram of 32 additives I SE LT ) Z
F1 2HMFEMFMEEFE, HHRMESR
Tab.1 Linearity equation, LODs and LOQs for 32 additives
e sy’ LR R’ LMEVE/(mg L) LOD/(mg'L™') LOQ/(mg'L™Y)
1 ZORR-8 y=64018x—126.99 1.0000 0.22~55.40 0.02 0.04
2 BHA y=33081x-805.49 1.0000 0.21~52.93 0.02 0.08
3 TR y=33294x-624.71 1.0000 0.21~52.14 0.02 0.08
4 RT3 y=54643x-2249.6 1.0000 0.21~51.68 0.02 0.06
5 DPRP y=36806x—362.35 1.0000 0.20~51.14 0.03 0.08
6 DPHP y=45548x—1573.5 1.0000 0.21~53.73 0.02 0.09
7 BBP y=34193x-2123.3 1.0000 0.20~50.85 0.04 0.12
8 DBP y=34217x-2116.4 1.0000 0.21~51.78 0.04 0.12
9 B4R 300 y=49349x—1899.9 1.0000 0.22~53.90 0.03 0.11
10 B4R 1024 y=27716x-14717.5 1.0000 0.21~52.74 0.06 0.21
11 PrAH 1098 y=22595x-2284.7 1.0000 0.52~52.40 0.09 0.31
12 BHT y=29410x-2339.5 1.0000 0.23~56.72 0.06 0.23
13 DCHP y=29456x-2193.7 1.0000 0.21~53.03 0.06 0.21
14 BHEB y=30511x-371.72 1.0000 0.21~53.70 0.04 0.13
15 BrAE T 2246 y=50734x—1164.2 1.0000 0.22~54.20 0.02 0.09
16 BrAR 697 y=31318x-728.6 0.9999 0.23~56.72 0.02 0.09
17 BU&H CA y=37953x+553.09 1.0000 0.21~51.40 0.02 0.07
18 BUA 3052 y=45951x+663.29 1.0000 0.22~50.57 0.02 0.07
19 LA K| ZKF y=47568x—722.62 1.0000 0.21~54.65 0.02 0.06
20 UV-531 y=41052x-1015.6 1.0000 0.21~52.53 0.03 0.08
21 B4R 1035 y=22623x—824.85 1.0000 0.20~50.96 0.05 0.15
22 UV-329 y=72187x—-2448.5 1.0000 0.21~52.33 0.02 0.06
23 PrA 129 y=47379x-393.03 1.0000 0.22~54.45 0.02 0.09
24 UV-234 y=80916x—1417.5 1.0000 0.20~51.16 0.02 0.06
25 DEHP y=24686x—-2044 .4 1.0000 0.20~50.18 0.06 0.20
26 DNOP y=2392.7x-2166.5 0.9999 0.21~51.68 0.06 0.21
27 Brah 3114 y=31093x-2018 1.0000 0.21~51.74 0.06 0.21
28 PG ) 184 y=32095x—1725.9 1.0000 0.20~51.16 0.06 0.20
29 UV-327 y=84774x-1914.8 1.0000 0.21~51.74 0.03 0.08
30 UV-328 y=76771x-2536.1 1.0000 0.21~51.74 0.03 0.09
31 DNP y=21826x—1757.3 1.0000 0.52~51.91 0.10 0.31
32 UV-1577 y=40903x—1549.6 1.0000 0.22~55.72 0.07 0.17

2.3 EBAKFHMUE
R T AR SRR A A Ak A R PR S N R A 1T A2

i, 103 HER . SEPRFR S AY R SOR AR (E WLIE 2,
T RN (PPYRESD 30 Hib, TESF - leiiidlyy vh G
DBP. DEHP. 7. BHT. P& 697 #1 BHEB,



- 104 - % T &

2017 4F- 8 H

Herp 1 AR A TR B R PR R i SR
RERBE(PORE AL 14 i, AXAE 1 HUAHY & 0 e b fsd
YA Y DBP, DEHP, UV-1577, H UV-1577
) i TR R e R AK M (PS)FE & 10 it
2 AR A Y S S BE ALY TR I BT R 697, (KT
FRAEZER 78 1 HURE 5 Y S e AU rh ks Hh 2 3
FI57) 184, KT RREZR, ik 3 #LRIRAG I
11 HERER A IRFR AR 50%I £ BERH 4 R H
PrAAF 2246, CFRREZR ., M E T 176 A i
ASFIREENE , A LI PVORES 22 #t, B 24 (PE)
FES 21 4, 455 5o~ , DBP 1 DEHP b WA ).
6 It PVC #Ef5h ' DBP BT i PR 2ok, 141t
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Fig.2 HPLC chromatogram of samples
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