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Migration Determination of 12 Antioxidants in Polypropylene
Plastic Lunch Box by HPLC
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ABSTRACT: The work aims to establish the high performance liquid chromatographic method for the migration deter-
mination of 12 antioxidants in polypropylene plastic lunch boxes. 12 antioxidants in polypropylene plastic lunch box were
extracted with seven food stimulants such as distilled water, 3% (mass fraction) acetic acid solution, 10% (mass fraction)
ethanol solution, 20% (mass fraction) ethanol solution, 50% (mass fraction) ethanol solution, isooctane, poly 2,
6-phenylethane, determined by HPLC-DAD and quantified in the external standard method. The results showed that,
within the range of 5.0~100.0 mg/L (mass concentration), 12 antioxidants had good linear relation, R*>0.9995, the detec-
tion limit was 0.5~2.0 mg/L, the average recovery rate was 87.1%~98.7%, and the relative standard deviation was
0.8%~3.1%. The method (HPLC) used to determine the migration of 12 antioxidants in polypropylene plastic lunch boxes
is simple, rapid and sensitive, and it can provide reference for the analysis on the antioxidants in food contact materials.
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1.1 KF SR

FEAAF] BT e FEE L 2, 6- T AUT Hk-4-H
Wy 4T IEXT AR W . Antioxidant 300, Antioxidant

=1

1024, Antioxidant 1035, Antioxidant 2246, Irganox
129 Irganox 697 . Irganox 1098 Irganox 3052 Irganox
3114, B3R T455T 98%, LifFZikdmptL
et A RN, B SYIE R 15 B2, 6-— %
HIEHE, 60~80 H, 200 nm, HiINHLEER T 7= 5
ARMRFSARAF; HEE. 2N, @ik, EERwS
Al MR, OB ke, ¥ohfeseal, FE28ER{
R R R A A .

FEALLS . Agilent 1260 %I =50 A (151X, £
[ Agilent 23 & ; MS3 digital % iE R IR & 8%, [ IKA
Aw]; SK2510LHC # A AR AL, HigR- A,
CPA2250D #IH 7 KF-, {8 EFEL H T2 Fl ; Hei-VAP
Jige 7 %A%, 1% Heidolph 2\ Al .

il # 12 PRI ARHEIR W 3 R R M
PP A RIARESS 0.10 ¢, FI I MITFE 24 ZE 100
mL AR, BRTHAS BN 1 mg/mL ()
P A 5 L
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Tab.1 The information on 12 antioxidant compounds

Fe K CASE RS 2 =0 AR 7 o £ B8 B[] /min
1 BHA 25013-16-5 C11H,60, 180.25 5.06
2 Antioxidant 300 96-69-5 C2,H300,8 358.54 9.13
3 Antioxidant 1024 32687-78-8 C34H5,N,0, 552.80 11.16
4 TBHQ 1948-33-0 C1oH,40, 166.22 12.09
5 Irganox 1098 23128-74-7 CaoHeN,0, 636.95 14.27
6 BHT 128-37-0 C15Ha40 220.35 17.34
7 Antioxidant 2246 119-47-1 Cy3H3,0, 340.50 19.28
8 Irganox 697 70331-94-1 C.4oHgoN,Og 696.91 22.46
9 Irganox 3052 61167-58-6 C26H3405 394.55 24.27
10 Antioxidant 1035 41484-35-9 C35Hs5068 642.93 27.18
11 Irganox 129 35958-30-6 C30Hu60, 438.68 31.34
12 Irganox 3114 27676-62-6 CsHeoN305 784.08 37.29

1.2 fiEsEHt

3K Agilent ZORBAX Eclipse XDB-C18 #E
(250 mmx4.6 mm, 5 pum); FEIEHK 35 C; W A
RNE s WA B K FiEA 1.0 mL/min; PEFER
g 10 pL; Kk 224 F1 276 nm. B B PR AR
0~ 10 min, A BIERF%0H 75%; 10 ~ 15 min, A 1)
RN BCN 85%; 15 ~ 40 min, A IARFR S50k 95%;
40 ~ 45 min, A WIEFLBCH 75%.
1.3 HRErTaE
LI () e
RINME BAE H W ATl BERE A 25 &,
WHREEFEAFNEMELYREREANEE R, EU
10/2011 484 FIE 1 B i 32 il SEBLRA RN ] & 4 20

1.3.1

SRR RN B FEA R, AR L x4
B . B2 FRBR TS LA, TR B B
AR KRR ). CMREIR (3%, REE
i ). ORI (10%, LG5S 10%0)
). R (20%, CERRSEBAEST 20%
BB ). LT (50%, 0B A 5Bt 50%
AIE S AW . KA ). Frke Gl e
i)y W2, 6- TIRIIR B (TR ).
1.3.2  AEFHEE MY

43I 200 mL B AR (ZEIRK . SRR
(3% ). LW (10% ). SEEEW (20% ). LB
W (50% ). S2oEke ) RIEBRNHER, SR5059
UL 20 g B SMBRAIMNRIEI ,, 45 CZELITT, HEM
HIA 1 mL ZHE IR f# , 25 0.45 um GFLIE RIS 0E
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K S ROR AR S - — A AR I AR, 7RI
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K, AR TR, 12 Fhirs b Lol
LRI AL, 7 224 F1 276 nm BT B0 0 W Ik
I, ek PE 224 F1 276 nm VE MR K .
22 M‘EHERNEE

JTARAS 12 PP A AR R o) R Y
Ft#8 T BEH # . Eclipse XDB-C18 #:#1 HSS SB C18
FEXF BB B R 10.0 mg/L 1Y 12 Fhbt 8 AL F1 43 B 10
ROR . YaiEH S BEH B HSS SB C18 #:i}, 12 fh
PUAN O BRI 2%, Wb A iR R 4
fifi ] Eclipse XDB-C18 A A0, 12 Fpi S L5 73 25
ROR Y, R RR HABE, W 1, 1 A
SRR 12 FPAAR R TS . i, X E R
Eclipse XDB-C18 1E mfaiktt .
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Fig.1 Chromatogram for 12 standard antioxidants

2.3 AL RIEE

W THEE-K . ORE-K. W/ OIE-BRE —
BRVRTRAE R ShAH X 12 i S84 700 A0 20 B 3k R
SRR, DLW IS O - R S RS ROk I B AR
12 Fhpr A L 0 TSI R RE S B 3 B,
BAK; DAHEE-KelE NG -K R T sh AR, 38 L bR B
Ve, WA E 12 P AR, JCHE DL ZE-K
R ENARES, 12 R R AR By ks B B TR,
40 min N&#B g, HABEEH AT 1.5, mk, &X
WS PE NG -K AR s

2.4 SMEHE. @MAFRE. WHIR

P HE 1.3 T RE S AT AL BRI A T AL G, I 4R R 1.2
FT Y L3 AT R E A 5.0, 10.0, 20.0, 50.0,
100.0 mg/L Ayt E AR G AR e w1 il , I LA
WA (y) P bR, B (x) KRR ST
PRk, A mA R, g5 2, i 2 al,
TEF RN 5.0 ~ 100.0 mg/L PTG, 12 B
SEALTIZ M R BT, HIEREL R>0.9995,

®2 KMXR. RHRMEER

Tab.2 Linear relation, detection limit and quantitative limit

HICR K, ki
H PR [\l )75 72 , o
’ HR (mgL!) (mgL)
BHA y=276.1x+16.3 0.9996 1.0 3.0
An“;;¥mnt y=6413x+0.8 09997 0.5 1.5
Antioxidant
1024 y=458.3x+28.7 0.9996 0.5 1.5
TBHQ  »=612.7x+13.5 0.9999 0.5 1.5
Irganox 1098 y=646.8x+27.1 0.9995 0.5 1.5
BHT y=413.1x+16.2 0.9996 0.5 1.5
Antioxidant
2246 y=315.6x+7.4 0.9997 0.5 1.5
Irganox 697 »=193x+21.3  0.9998 2.0 6.0
Irganox 3052 p=217x+21.4 0.9996 1.0 3.0
Antioxidant .
1035 »=349x+18.9  0.9999 0.5 1.5
Irganox 129 y=316x+14.5 0.9995 1.0 3.0
Irganox 3114 y=225x+21.7 0.9997 2.0 6.0

Pt LRI ik, DUERE R 3 Bt B B bR
)& AR N T RO R, LIS L R 10 FIFXT R Y
AR & AR R ik i e B, R as SRR, 12
Tt AL A PR 7E 0.5 ~ 2.0 mg/L, ERRTE
1.5~6.0 mg/L, XUtHIZ L EAR MR,

2.5 miREILER, BRE

TEART B &2 AR A Im 5.0, 50.0
F1100.0 mg/L X 3 ~/KFHY 12 Fhdbit AL TR 5 AR ifE
VW, I AR ISR AR 2 R, DIARE5 SR L& 3,
% 3 0lAL, 12 Pt e RIE 7 FhE sy T
IR AE 87.1% ~ 98.7% 2 1], AH %t bk 1 i 22
(RSD) £ 0.8% ~ 3.1%. X BIZ 7 v HA i)
VTR V3 FORG 96 %

2.6 CEREEMAET

e iRy, BEHLINGE T 20 (RN EE RS
PUEMLFT R B, 5 LT, 20 (hRNME T,
A 4 D RWIGE B E bR i o & A SR
17 BHT, JEEWKRETLE 0.7 ~2.4 mg/L Z[a], {HIEZE
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Tab.3 Recoveries and precision (7=6)

wnE by P

A g iy PR Z;ﬁg%
(mgL™") (mgL") F/%

5.0 4.6 91.1 1.6
BHA 50.0 46.1 92.2 2.1
100.0 92.2 92.2 2.5
5.0 4.4 88.7 1.8
A““g’(’)‘(i)dam 50.0 45.9 91.7 0.9
100.0 91.2 91.2 1.7
5.0 45 89.2 2.1
Ami‘(’)’;ﬁiam 50.0 45.6 91.1 2.6
100.0 92.1 92.1 2.1
5.0 4.6 91.1 2.6
TBHQ 50.0 46.1 92.2 2.9
100.0 92.2 92.2 2.5
5.0 44 88.7 1.1
Irganox 1098 50.0 45.9 91.7 2.2
100.0 91.2 91.2 2.7
5.0 45 89.2 1.9
BHT 50.0 45.6 91.1 2.1
100.0 92.1 92.1 2.1
5.0 4.8 96.6 1.6
Ang‘;’;igant 50.0 472 94.4 2.1
100.0 94.4 94.4 2.5
5.0 4.4 88.7 1.8
Irganox 697 50.0 48.4 96.7 0.8
100.0 96.4 96.4 1.7
5.0 45 89.4 2.6
Irganox 3052 50.0 45.8 91.6 2.6
100.0 94.6 94.6 2.6
5.0 4.9 98.7 2.6
A“ti‘(’)’éisdam 50.0 472 94.4 2.9
100.0 94.4 94.4 2.5
5.0 4.4 87.1 3.1
Irganox 129 50.0 48.4 96.7 2.2
100.0 96.4 96.4 2.7
5.0 45 89.4 1.9
Irganox 3114 50.0 45.8 91.6 2.1
100.0 94.6 94.6 2.6

WK, CRRIFT (3% )., SERIR (10% ). LFEIRTR
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Fig.2 Determination chromatogram of actual sample
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