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ABSTRACT: The work aims to study the migration of volatile organic compounds in polystyrene foam boxes for fruits
and vegetables and evaluate the safety of food after contact with foam boxes. The foam boxes from different sources were
collected, and 4% (volume fraction) acetic acid and 10% (volume fraction) ethanol were used to simulate liquid migration
experiments. Then the volatile organic compounds with higher migration were selected for physical migration experiments

to detect the migration of volatile organic compounds. Meta-xylene, p-xylene, o-xylene, styrene, ethylbenzene,
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1,3-butadiene had different degrees of migration detected in the migration experiment of the simulated liquid, and 10%

(volume fraction) ethanol has a higher migration value as a migration solution, styrene has the highest migration in 10%

(volume fraction) ethanol; o-xylene was not detected in oranges in physical migration experiments, and the migration of

styrene in oranges increases with the temperature, the longer the storage time, and the greater the migration high.

O-xylene was detected in Chinese cabbage, and the migration amount also showed an upward trend with the increase of

temperature and time. The migration of volatile organic compounds was not detected in cherry tomatoes. The migration of

styrene and o-xylene in the foam box in the simulated liquid is relatively high, and they may migrate in large quantities

after being exposed to oranges and Chinese cabbage for a long time at higher temperature, posing risks to human health.
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Tab.1 9 kinds of volatile organic compounds

T o 5 CAS
1 HR 108-88-3
2 [ES 103-65-1
3 [ — R 2 108-38-3
4 4B K 95-47-6
5 SR 98-82-8
6 HKIE 100-42-5
7 R 100-41-4
8 1,3-T W 106-99-0
9 Xt K 106-42-3
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X 2 R R A WL TE SR E R XS TR e
J1, ] PE fE &, BUAR 2K FIK LG bR T PE
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R X S A5 T AT T AL AR RS R
2 mg/kg, ARIMEPIRFR 0.6 mg/kg, L. [A]—
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Tab.2 Design scheme of migration simulation experiment of o-xylene and styrene

e ORI RNE| IR EE/°C T [H)/d e ez H R EE/°C LRI ) /d
1 A~ HI 4 0 9 KM 4 0
2 4B — B 2E 4 3 10 K 4 3
3 LK 4 7 11 K 4 7
4 A 4 15 12 KM 4 15
5 B8 R 20 0 13 K 20 0
6 A — 1 20 3 14 KM 20 3
7 A — B 20 7 15 KM 20 7
8 4B — B 2E 20 15 16 K 20 15
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Tab.3 Experimental design of physical migration of Chinese cabbage and cherry tomato

FF'5 K 5 TR [E)/d A o H R E/d
1 4B — 2K 0 11 e S 7
2 K 0 12 KA
3 R 0 13 V¥ 7
4 [ — F 2 0 14 ] — FA 2% 7
5 X R 0 15 X 2R 7
6 A — B 3 16 A — 2 15
7 KN 3 17 K 15
8 VY3 3 18 LA 15
9 B = H 3 19 i) —F % 15
10 Xt 3 20 Xof — 2 15
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Fig.1 Test results of the total migration volume of the
foam box
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Tab.4 Test results of potassium permanganate consump-
tion in the foam box

s B S /(mg-kg ") R L5 F/(mg L™
HL R R <10 3.2
CIERE AL <10 2.8
T R <10 4.5
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ng/L, 1M 120 d iR O R aIAE T 20.35 pg/L,
RS RS Z B —3 WS 20 °CHRER L0
IR RS T 4 °C, UHIRES S, B EBMZ



Fa2k H1l

PR RETRERA 5 LA YL T R 451k <71~

x5 ARRFEAEELMIBER

Tab.5 Migration results of foam box simulants from different sources mg/L
LR W T
e i H
2. (4%) ZWE(10%) LW (4%) ZBE(10%) LI (4%) LI (10%)
S — — — — _ _
[EES — — — — — _
JFa] — F % 1713 209.2 — — — —
PR 953 142.7 — — — _
D ALES — — - - — —
KN 924.1 1311.1 187.4 300.2 162.6 224.5
%S 113.1 106.9 — — — _
1,3-T 0 — — — — — _
X R 75.7 122.2 — — — _

TE: PR LIRS BRI 50 ng/L

800

& 4°C
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552.47

468.08
400

TR /(mgkg™)

200
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B2 AENREE ST ok O M i % I As
Fig.2 Test results of styrene migration in oranges at different
temperatures
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Fig.3 Migration amount of o-xylene in chinese cabbage
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