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ABSTRACT: Objective To establish a quantitative method for the determination of 2,4-dichlorobenzoic acid in 6
kinds of food simulants, and study the migration behavior of 2,4-dichlorobenzoic acid in silicone rubber products for
food contact. Methods The 2.,4-dichlorobenzoic acid in each food simulant was separated by Aq-Cig
chromatographic column, acetonitrile and 0.025% phosphoric acid aqueous solution were used as mobile phase, and
detected by high performance liquid chromatography (HPLC). The migration behavior of 2,4-dichlorobenzoic acid in
silicone rubber was studied through short-term and long-term migration tests with reference to GB 31604.1—2015
National standard for food safety-Food contact materials and products general rules for migration tests and GB
5009.156—2016 National standard for food safety-Food contact materials and products general rules of migration
test pretreatment method. Results The 2,4-dichlorobenzoic acid had good linear relationships in the corresponding
concentration range of 6 kinds of food simulants (r*>0.999), and the sensitivity (the maximum limit of detection was
0.20 mg/kg), accuracy (recoveries was 91.8%-113.1%) and precision (relative standard deviations was no less than
5.2%) all met the test requirements. The results of the short-term migration assay showed that the migration of
2,4-dichlorobenzoic acid decreased as the repeated times of migration tests increased; and the migration risk to 50%
ethanol was the greatest. The results of the long-term migration test showed that the migration of 2,4-dichlorobenzoic
acid increased rapidly in the first 2 days, and reached the equilibrium within 4 days; the time for migration to reach
equilibrium decreased with the increasing of temperature; the amount migrated to 50% ethanol and olive oil was
similar amounts by the time migration reached equilibrium. Conclusion The method has the advantages of simple
operation, good stability, good linear range and low detection limit, which can meet the requirements of the detection
of 2,4-dichlorobenzoic acid migrated from food contact materials. The migration of 2,4-dichlorobenzoic acid in
silicone rubber products for food contact is affected by the number of migration test, the type of food simulant, the
temperature and time of migration test, enterprises and consumers should reasonably produce and use relevant
products to reduce the migration risk of 2,4-dichlorobenzoic acid.

KEY WORDS: silicone rubber; high performance liquid chromatography; 2,4-dichlorobenzoic acid; migration; food

contact materials; non intentionally added substances
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Table 1 Gradient elution procedures

st 7] /min A% B/% I 3% /(mL/min)
0.00 40 60 1.00
6.00 50 50 1.00
7.00 90 10 1.00
10.00 90 10 1.00
11.00 40 60 1.00
14.00 40 60 1.00
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LiGRli Y=93.689X+12.6482 0.5~20.0
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W, 20 °CTF IR BNERS VA (A fe 1, {H 40 F1 60 °CA&F T
IR BRI BT A — B, X AT BB F 2,4- UK H
FRAE 50% L RER IR RIERAT, 16 40 °C R AT &
R, WMEREZE 60 CAN TRk B A st a3 Bl 5%
Wi o IR BIP-E (EAS HOR R (3R 3), 4% CIRIEIRTE 20 °C
EREMT, KRB TR o KT 40 F160 °)CT ik
PR R, AT 4% ZRRIRHCT, WAFIR AL,
24-ZFURHRRIT RS RSN, A 50% B BRI
s, AR R IR B R A (918 00 B M 25 5,
Ui B RERRBS 7 S AEAS [T B K B 50% & s v g
MR, e 2,4- =G0 R IR KA 2

3 4 i

ARG EE ST T /K A SRR A B S A B
2,4- ZGUR P RIERS T S SR AR G R I i . 1O R
VEABREE | Foe AT . HA RAFRI LB 46 1 FRAS, #8
g L A R R 2,4- T UK H R RS A I T R
F R WX 8 b A REAGBE ) o HEA T AR RS I, A4Sty
FEAERE S 1 Fh B XA v 2,4- — G2 F R 1] £ A4
Y R IR TS, & PR A F I R IR A T,
24-ZERHIRM 50% B T E R KRR, 7EHAFIR
AR ST, 1] 50% B TR FIARE il (AT A8 KUK
SR T e SR AR A R B REAR B A =il R IGK 2,4-—
AT R AT R ARSI 0 A 7 WD SR B R A 4 h it
TPRI SR BRI AR AN S AT 30 1) B R R
BUEE, DMRBEREI ™ B 24 W, Bl
T VA A G ) ot P 55 B ) 2 B e s FE A 1
W7 30 min DL F, 7EREREREH G ATl & B simAg
A A b s R BRI FHVRLEE . i S PRI, DARRAIR 2,4-
THEPEH R AGE, REEE B4,

*3 IBERBTFEANMEENZERELCLE0=3)
Table 3 Summary of migration amount when migration reaches
equilibrium and at equilibrium time (N=3)

TR RIERE/,C CF#EHEd TR/ (mgkg)
20 3 44.8+2.2¢
4% LRI 40 2 50.0+1.1°
60 1 50.4+4.1°
20 2 59.1+0.8"
50%Z B TR 40 0.75 60.1+1.2°
60 0.75 59.5+2.3°
20 4 60.3+3.0°
LV GRT 40 3 60.4+4 3
60 1.5 61.6+2.7°

o BB EHTYE + R 2EFR, ARFFRREHZAH
A EM2E5, P<0.05,
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