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Research for Migration Rule of 9 Kinds of Antioxidants in Food Contact PE and
PP Film to Food Simulants

GUO Chun-hai , CHEN Rui-chun , MA Yu-song » LV Hong-ying , Al Lian-feng

(Hebei Entry-Exit Inspection and Quarantine Bureau, Shijiazhuang 050051, China)

Abstract: Under different conditions, PE and PP films containing known amounts of antioxidants were soaked
in 5 simulants of water, acetic acid (3 g/L), ethanol (volume fraction 10% ,50% ,95%), and olive oil, for cer-
tain time; the soaking solution was analyzed by Ultra Performance Liquid Chromatography. The relationship of
migration amount and migration rate with migration time, food simulant temperature, food simulant proper-
ties, initial concentration of antioxidants, and the thickness of packaging material was studied. The results
showed that the nature of food simulant has prominence influence on migration behavior; number of migrated
antioxidant species. migration quantity and migration rate increases with temperature rising; migration quantity
is higher and migration rate is lower for thicker film; the higher initial antioxidant concentration the more mi-
gration quantity and the lower migration rate.
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BTA ,BHA X BHT 310 A T E&MBIASETARI
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1.1 BRREYHEIE

ZRBTE L EGIEF. 2ZEERDNANTINE
A2, 03N ABRRENRAENT BTA, RSN
300,2246 K[ 4426-S,HI& S 0. 20 pm ] 0. 30 um 2
MAEEER PE #+&; DA NABERNRENNANL
I BHA, /&7 BHT, &5 1035,1010 A 1076,
fllgg 5 0.20,0.38 um 2 IPREEEB PP #E@,
1.2 RGEMYIIREFE
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memmert 2T ; ASE 300 [RIBBIZEUN (EE Di-
onex NT)); Milli-Q B4 K 41K & 45 (= & Millipore
NT);CHY-C2 MBNCGRE=XMB AT, A
L7l 1010, 2246, 4426-S, 1035, 1076, 300, BTA,
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Tab.1 Basic parameter of 9 antioxidants

7 i 44 b2 2R 43 ¥ AT 43 o 1 CAS
PLER 1010 PULF BE-B-(3,5- U T -4 -3 B 28 ) TN W2 g 1 2= 13 P e g Crs Hios Oy, 1177.63 6683-19-8
PR 2246 2,237 F L X (4-F -6 050 T 2R A ) Cys Hi O, 340. 50 119-47-1
PrAR] 4426-S WA 4,47 B FEXL(2,6- AU T JL2E ) CyHis 0,8 470. 75 118-82-1
PLAR 1035 2,2 -BRAR B 3-(3,5- AL T H-4-F B R T TR LR Cys Hs O5S 638. 897 41484-35-9
B4 A 1076 B-(A-FR LR AL-3,5- ZRUT B N IR 1F +/\ Bk i it Cys Hy, O 530. 86 2082-79-3

P 300 4. 4"-BRARKLC6-HUT F-3- FEEAEBH B 4,4 -FRACKLC6-FUT LM FH)  Coy Hy O, S 358. 54 96-69-5
PR BTA 1,2,3- %5 =& M BTA Cs Hs Ny 119. 12 95-14-7
PiEF BHA T AL B A Ciy Hy 0, 180. 25 25013-16-5
A BHT 25 6-RUT X H By Ci3Hy, O 220. 36 128-37-0

TVERE SR DERITEWRES 100 me, PEESHFT
EBTF 100 mL S, B AN 1 mg/mL BIHRERS
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NEFBEERNESRENRSIE LIER. RET 4
CTKEPEH, JB.CRIECIR.CBRIBE.FF
12— REBR. BEE . 8B HPLC &(ZEE Fisher N
) ; BIEEWSR (R =+ , B8 H) ; K OBEIX,

2.2 {UBBTIEFY
2.2.1 PRI AEBUL TAE S

K779 10 MPa, RE N 80 C,RKFITIR, B#E
O 5 min; PHARFR 100%, N, 0013 60 s, fBIA 5
Ro

2.2.2 UPLC TAE4ME

M8 A NSHE, B NK RoERRER 0~1.5
min, A M 40%FHZE 50% ;1. 5~1. 8 min, A B3 50 % F+
E/55 %;1.8~3.0 min, A FFZ 100 % ;3.0~11.0
min A fREFN 100 % ; ME 400 pl./min; KK 280
nm, KAERZ A 20 =2/ R 40 CHHEE 5 plo
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em” @EMKE0.20~1. 67 mL WEREDN. N
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Tab.2 Initial concentration of antioxidants in PE %
. PE b4
B 0. 30 0. 30 0. 20
55 14D 524D (55 3 40
P 2246 0.21 0. 39 0. 40
P 4426-S 0.31 0.43 0. 44
B 300 0.26 0.45 0.46
PiAH BTA 0.10 0.16 0.17

x3 PPHEMMELFHNBEE(RESH)

Tab.3 Initial concentration of antioxidants in PP %
PP ML B
LA AL
KR O.AZO mm O.AZO mm O.ASS mm
GE1d G224 GE34D
L 1010 0.27 0.46 0.43
LA 1035 0.23 0.43 0.41
P 1076 0.23 0.41 0.40
L4 BHA 0.21 0.33 0.31
L4 BHT 0.05 0.08 0.08
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NEVYEE, RGN AEEHERP, EMHBNOA
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3 BREWR

LA B E R FFERE N BIE RN,
KU PE HE@PRAEMTEL L 3 Y ROITHE
WIR RIRIRR) &, AR FEIE D47, M PP ERD
HRAaNHIELE SRR FIROIT BB BIR , i
EPRERKON BT D, B8
REEEE CREEDT , MBS, MARINTF PP
PRNBNTIBF 0 FHREBR K, EFAERFL
D&, BIOEEE 95 % B S BRIEN BB
3.1 RENTEBMENRI

AERET I MRS AFTBNERIE 1,%
40,60 A 80 C M AALTIBNIT R E0EHTEBYZ (LA
BOLAEEN 0.30 mm 855 1 H PE F6; BEEN
0.20 mm B985 2 4§ PP - REUIR D), |
BERERIE 4 &5, TR ETEESDBSEN

T4 BREXNPEFREAFNIREMNI I

Tab.4 Migration percentage of the antioxidants

in PE under different temperature %
i &Y
/°C BTAKAM  BTA 300 2246 1426-S
40 18.5 63.6 61.5 73.6 50.7
60 23.0 72.5 73.3 78.3 60. 1
80 30.5 75.5 73.8 86. 6 61.9
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Tab.5 Migration percentage of the antioxidants

in PP under different temperature %
1 &
/°C BHAK# BHA BHT 1035 1010 1076
40 48.2 62.3 61.1 20.2 — 54.1
60 55.4 73.9 67.6 31.7 56.8 60.4
80 62.0 86.4 79.5 67.2 67.0 71.5
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Fig. 1 Migration of 9 antioxidants under different temperature
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Tab. 6 Migration percentage of the antioxidants

in PE of different thickness %
=953 &Y
/mm BTA K  BTA 300 2246 4426-S
0. 20 36.5 84.7 75.0 82.0 68.9
0. 30 28.1 70.5 46.9 71.0 55.6
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Tab.7 Migration percentage of the antioxidants

in PP of different thickness %
JE£ i Ey
/mm BHA KA BHA BHT 1035 1010 1076
0. 20 55.8 79.0 75.3 54.1 58.6 60.5
0.38 46.0 64. 6 67.7 49.7 49.2 55.0
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Fig. 2 Migration of 9 antioxidants

in plastic of different thickness
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Fig. 3 Influence of antioxidants concentration

in plastic on migration rule
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Tab. 8 Influence of antioxidants concentration

in PE on migration percentage %
e &Y
O
BTAJKAH  BTA 300 2246 4426-S
i ! 30.5 75.5 73.8 86. 6 61.9
T2 28.1 70.5 46.9 71.0 55.6
9 PPHHELFTNESENIBENZM
Tab.9 Influence of antioxidants concentration
in PP on migration percentage %
L &
L
BHA K BHA BHT 1035 1010 1076
sl 62.0 86. 4 79.5 67.2 67.0 71.5
a2 55.8 79.0 75.3 54.1 58.6 60
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