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Determination of 1-hexene Migration in Food Contact Plastic Products

BAI Rong-han

(Xiamen Products Quality Supervision & Inspection Institute, Fujian 361004, China)

ABSTRACT: The paper aims to study the determination method of specific migration of 1-hexene in plastic products for
food contact, to provide reference for the establishment of relevant testing standards and the detection and control of
harmful substances. The effects of headspace equilibrium temperature, headspace equilibrium time, and chromatographic
column on 1-hexene analysis were studied by immersion in different food simulants and analysis by headspace-gas chro-
matography. Under the optimized conditions, the target compounds can be separated and analyzed within 11 minutes
through chromatographic column. The recoveries of 1-hexene at the addition levels of 0.5 mg/kg, 1.5 mg/kg and 3.0
mg/kg were 86.0%-105.3%, the RSD was 1.5%-4.4%(n=6), and the quantitative limit of the method was 0.1 mg/kg. This
method is fast, accurate and sensitive, and is suitable for the determination of 1-hexene specific migration of food contact
plastic products in different food simulants.
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Fig.1 Gas chromatogram of 1-hexene
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Fig.2 Effect of equilibrium temperature on of 1-hexene
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Fig.3 Effect of equilibrium time on determination of 1-hexene
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Tab.1 1-hexene quasi curve and linear range
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Fig.4 1-hexene standard curve
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Tab.2 Results of recovery and precision test

1.5 mg/kg

- 0.5 mg/kg 3.0 mg/kg
721K —— — ——

1 B = (1 1 G =< 1 Q1 =S 11118

R Kw SR K% SR K%

045 90 158 1053 298  99.3

BRI 048 96 144 96 312 104

HA 048 96 1s2 1013 309 103

4%,
i 047 94 146 973 289 963
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046 92 149 993  3.06 102

2.5 FHmEMLER

I BIR X 5 IR &L 5 AIEHR. 5
AYAS . 5 B . 5 AT RN S
(LR (4%). LTE(10%) . #iimeE ) . ARESK
4 (70°C. 2h, 100°C, 1h, 60°C, 10d %) Ky
W, R 25 FORE SR S T - R e
i, BIRKEH, AR IR R 2K .

3 H%iE

SCHREESE T TS SO 0 1 12 DU A [R] £ R AL
e 1- O AR E T A BT i o %07 ik R A A

PE AR BE s L DR GE  ORS R R, AT
FF SEBrAs N TAE, BE R T Ibr R 2%
W%O

Sk

(1] AhaeA. s BUIR B = 9 B HT 540 BT 0], A

F A, 2015, 22(3): 54—55.
ZHONG Yan-li. Analysis on Supply Demand and Ap-
plication Situation of 1-Hexene in Domestic Market[J].
Petrochemical Industry Technology, 2015, 22(3):
54—55.

[2] REN Yi, SHI Ying, YAO Xue-rong, et al. Different
Dependence of Tear Strength on Film Orientation of
LLDPE Made with Different Co-Monomer[J]. Poly-
mers, 2019, 11(3): 1—13.

[3] HU Xiao-hua, MA Jin. Structure and Properties of
High Strength 1-Hexene/LLDPE Copolymer(Article)
[J]. Hecheng Shuzhi Ji Suliao/China Synthetic Resin
and Plastics, 2018, 35(2): 70—73.

[4]  frfboi, ARIEAE, frdclE, S5 DA - @G- Bk
R HIEAG I £ S AR R R AR R 13 MR R RS Y
U] BB 244k, 2017, 8(6): 2154—2161.
HE Zhong-qiang, LIN Xiao-jia, HE Min-heng, et al.
Determination of 13 Kinds of Alkene Compounds in
Food Packaging Paper Materials by Headspace-gas
Chromatography-mass Spectrometry[J]. Journal of
Food Safety & Quality, 2017, 8(6): 2154—2161.

[S] GB 96852016, X fh% 4 EREIRME 5% R
Lot it IS R FARHELS).

GB 9685—2016, National Food Safety Standard for
the Use of Additives for Food Contact Materials and
Products[S].

[6] GB 4806.6—2016, B &2 EZRIRHE &ML AtH
SRR IR [S].

GB 4806.6—2016, National Food Safety Standard
Plastic Resin for Food Contact[S].

[7] GB 4806.10—2016, &fMEEEFAME & ME/MAH
OB LR IZ[S].

GB 4806.10—2016, National Food Safety Standard
Coatings and Coatings for Food Contact[S].

[8] BOYRON O, TAAM M, BOISSON C. Chemical
Composition of Hexene-based Linear Low-density
Polyethylene by Infrared Spectroscopy and Chemome-
trics[J]. Macromolecular Chemistry and Physics, 2019,
220(24): 1—12.

[97 BOYRON O, MARRE T, DELAUZUN A, et al. An
Advanced Technique for Linear Low-density Polye-
thylene Composition Determination: TGA-IST16-
GC-MS Coupling(Article)[J]. Macromolecular Chemi-



- 164 -

(-

2020 £ 9 H

stry and Physics, 2019, 220(17): 1—9.

KAEK, XIEE, o, & AR EIEEIE 1-C%
MAEEE[T]. Zr Bt s, 2008, 27(S2): 176—177.

YI Xue-fei, LIU Ming-xia, YANG Bin, et al. Determi-
nation of the Purity of 1-Hexene by Gas Chromato-
graphy[J]. Chinese Journal of Analysis Laboratory,
2008, 27(S2): 176—177.

XIHE. SAREIEE ST 1-C R R[], L
TALT, 2016, 45(11): 1459—1461.

LIU Jin. Analysis on the Component of 1-Hexene Oli-
gomer by Gas Chromatograph[J]. Liaoning Chemical
Industry, 2016, 45(11): 1459—1461.

ff ftE, MR, Wik, 5. AZE-THHE
T - I T 6P G I B AR R AR R 9 R R
b & W] £ a2 A B DU 2= e, 2017, 7(7):
2878—2885.

HE Min-heng, LIN Xiao-jia, YAN Wan-ying, et al.
Determination of 9 Kinds of Alkene Compounds in

Food Paper Package by Headspace-gas Chromatogra-

[13]

[14]

[15]

phy-mass Spectrometry[J]. Journal of Food Safety &
Quality, 2017, 7(7): 2878—2885.

T, ZEhEh, XADY, 55 RO (PE)E dh 1 il
OB O R ST R I I E [J]. )T AR AT, 2019,
46(4): 168—169.

WANG Huan-di, LI Xiao-ru, LIU Fu-fang, et al. De-
termination of Specific Migration of Hexene in PE
Food Contact Material[J]. Guangdong Chemical In-
dustry, 2019, 46(4): 168—169.

GB 31604.1—2015, £ % AR 5 hnifE £ 4 ful 4
il it 1 7% 156 3 U S

GB 31604.1—2015, National Food Safety Standard
General Rules for Migration Test of Food Contact Ma-
terials and Products[S].

GB 5009.156—2016, £ &% 4 [ bRiE £ ah 1 fil
oA il i 3 % 1 6 Tk 3 k3@ I S .

GB 5009.156—2016, National Food Safety Standard
General Rules for Pretreatment of Migration Test of
Food Contact Materials and Products[S].



