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Abstract: The migration behavior of butyl acrylate from adhesive into Tenax was investigated. The migration results and their
mechanisms of butyl acrylate in different simulants defined in European legislation were analyzed and compared. The results showed, at
different temperatures, the migration of butyl acrylate reached equilibrium (except 175°C) in Tenax after a certain time. The migration process
was in the dynamic equilibrium of “adsorption-desorption” for a long time at 20°C. The amount of migration increased with time at 70°C, and
reached equilibrium after 72 h. Tenax rapidly adsorbed butyl acrylate in a short time at 100°C and 175°C, and then migration decreased by
desorption. When the migration reached equilibrium in Tenax after 72 h at 70°C, it had the highest migration of 65.16 pg/kg. The migration in
95% ethanol, isooctane and Tenax were higher (p<0.05) with that in olive oil. The results of migration in Tenax was closest to that in olive oil,
and the relative deviation was from 0.6% to 5.1% at low temperature (20°C, 70°C). The resulted showed that the migration behavior of butyl
acrylate in Tenax was affected by various factors. The migration was not positively correlated with temperature and time. The migration in actual
system was overestimated that in model test. In order to obtain the accurate and effective safety risk assessment of materials, it should be
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necessary to select the simulant scientifically according to the actual food contact materials.
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Fig.1 Migration trends of butyl acrylate in Tenax at different
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Table 1 Migration amounts and time of butyl acrylate at the peak and the migration equilibrium (n=3)

BESC BREBF/(ugkg) RAEHEZHEEM -FHEEES T/ (ugke) EF|FHEM

20 15.81+0.02 24
70 65.16+1.10 72
100 93.54+6.14 1

175 102.79+4.96 0.5

6.22+0.41~15.31+£2.53 24
64.20+11.62 72
28.03+3.96 10
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Fig.2 Migration of butyl acrylate at different temperatures of
different time points
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Table 2 Conventional migration conditions for substitute conditions

A (405]) ‘ __ %ﬁ#ﬂ%/ﬁ‘ﬁi@ff@;
AL FFHB 95% LB FAE4 (Tenax )
A 20 C, 3d 20 'C, 8h 20 C, 3d 20 C, 3d
B 20 C, 10d 20 C, 1d 20 C, 10d 20 C, 10d
C 70 C, 2h 40 C, 05h 60 C, 2h 70 C, 2h
D 100 'C, 05h 60 C, 0.5h 60 C, 25h 100 'C, 05h
E 100 C, 2h 60 C, 1.5h 60 C, 35h 100 'C, 2h
F 175 C, 2h 60 C, 4h 60 C, 6h 175 C, 2h

E: A, B, CPTenaxdEARE48 7 54F, AR EEmIZANEM (SBHLHEHAR ).
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Fig.3 The migration of butyl acrylate in conventional condition

MR LR, 95% Ll IR IE T BRA)IERS
T e KT HARBSIY) . G ACITE (A F1B) Al
It (ERF) FRIEHEELFAEE] T 100%. Xe
TARIBHREFNRZ KN, SR Tl d 95%
LW FBORERES Sy 8T8 S T, S 7k
PRI e 4 “ iR, B T7E R LT G R
WIBRARIRIE DL, AR BAARVERN, A2
BB AT ROE$E, AT RES SERE S R AT
WAL, WA, R, WETREE R A
ANEA LIRS ENME

E4 FEISEHIPRGELE T BEAEH A

Fig.4 The migration mode of butyl acrylate in simulants

Xof HERIE i 5 S S e TR A5 R, AE R O
DN (Bx 1 B, PRI IET BR(E R ¥ e % =
S T AR P T &, R SR
NP o RN AN R e R S R R A B, T
Bt PIRIRIE T RAIT R T, IR T R
BETT = BN S R, IRENEEE, SEEARITE
RATTH Ja e B = R, FEFRE N
)N JoVE S B A A, TR 2 1]
(B 4). Fi4h, MRIEARLUHER R, BT Hisya]
BT ANERFEE, KRR Bt dik. &

SERAE IR ISR, (RS BB R EA R

B, SR FENGIRIE T RetRJ. i 3 H
HZE PR, SFEEE 60 CR0.5h, 1.5h Al4hiT
BN 12.94, 3527, 8.18 ugke, BEAEH ALK S
FHEn G B, 55 Tenax 78 S B0l N R AL
X P B R K A A, T R MR
MaE, ARSI, HaTrae S E AR
KA RN PR XU -

X LU 5 Tenax, 7EAH[ELIEREZAF T, Tenax
HRGIRIE T ERIT R EY m T . SHAER
VIFHLEL, ITR S S o . FEARIR 2R T (AL
B. C) ZHR/N, MR ZELE 0.6%~5.1% A Wl |
AR, BT EERE T ERA S R YE, BT ERE
FEARET R A BT AL, EARIAAE T AR 1 18] B
BRI b7 1 2 A d e S R T B R (
4), X5CHKRPIFTESE R, HHZP TS
RIL, W E I SRS R AR AR B R A
HHIF ORI, BRI A S B AR
HZ, W Tenax WP AT SRR /D o [RIB 7E S 1
BT, Tenax " HARIHIERS & SR 1) 22 750K,
E 26 Tenax T &N 35.27 ng/kg LM
(1110 fi5 . N LRI IE T BETE Tenax (TR A
AL, 76100 CF, 2 h B IR R A TR A, B
A B ER) BRI HLE Tenax H, FLSEL
XTI TR T, JERS AT AR

S PIRL, BT X 7K PERORG 70 HH ) TR s 1 T 1
AL %M PR IE R ' 95% L 1> 57
Ft>Tenax>HHEit, FEARF & BRI R 75 L
FE s s P JRU) . R e, A
[E R AR, ST A% Sl 4l RATTE R I 5+
X5 BARIAR SRR . M A ARTE . B
JRAERS S F S UM e . IR e BT B AR ik 3%
B, TRSFREU EMEZFER, A RRiEshE.
ARUIERE A, SREOT s RS TR,
i B PG Y BR FIE RS K

3 g

3.1 BEST T AR AT 8] T Ok 7)o I R 1E T
Fg 5] Tenax HEMATNAHLER, FFHr 1 BREZERL
FAZEAE T 2R e BACBEU R E L. 45
1, ARIE (20 C) 1EOLT, HFRYIFERI E Py 32
&V, ££70 C R EREN AR, 72 h)a
IBENER T RSO T, HARYITE Tenax Hhatid
PR T I R B R BB, 100 C R f 0K B P AT T
175 CF BAsPngdiin kil RIRIE T FRik 2T

311



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.7

P VAT, R EFRIIERE 269 70 °C, 72 he X THE
FAEWI, e AT B A M T R 2
et/ B0 R ABLADLA) Y XU, o — RO VO S MR P e
I TANERAG, TSRS 45 A ™ T, DRI 1)
RIS SR T DA R 7 R T R A S
oz, AR EART TR, ZER I A TEAE
MF AT

32 BALSRMET HARYIE S B TR B K
THAEMRE IR R, HEREREOR, Hoh
Tenax FTARFFHITRESE R SHMh i, REERIE
R SE R I XK, XA
AR BCE AE IVE R, At — 2D e 1
2]

3.3 ERIEOLZ ARRITE . AL BT
JRALER SR AFEZRIR KA. Rk, fERHIIER
IS T AR AR AT KU PP A5 I, it feid iRyl
PRI IIERS AT, BFe s 58 BL RIS
RS ARAT AT R A VRS AL R

(11 EZ 22 XS A ol B d b e A ] o #81K
I FRAE SR P (M. AL aT, o AR Ak, 2018:5
China National Center for food Safety Risk Assessment.
Guidelines for the Implementation of Migration Test
Standards for Food Contact Materials and Products [M].
Beijing, China Standards Press, 2018:5

[2] GB 31604.1-2015, €% 5tz A= ZARiE 6 b4kl 2 i)
At A IR NI[S]
GB 31604.1-2015, National Food Safety Standard General
Rules for Migration Test of Food Contact Materials and
Products [S]

[3] (EU) No 10/2011, On Plastic Materials and Articles Intended
to Come into Contact with Food [S]

[4]  Z=0 PET A PP RS REH A ANF Im) 1 b T AE (313 1 244
L SEERHITFE[D].) M- BB R 2,2017
LI Bo. Molecular dynamics simulation and experiment
investigation on migration of additives from PET and PP
materials into food [D]. Guangzhou: Jinan University, 2017

(5] M, f b BRA T FYIIEAT N SR D] R R
HERH2016
HAN Bo, Migration of harmful substances from paper food
packages: Experimental studies and model application [D].

Tianjin: Tianjin University, 2016

312

[6]

[10]

[11]

[12]

[13]

WRAESF i T, 50 %, 55 PV C 25 Bl vh PR S K I 7 £
B T IRE A AT 9Bk TE (0] AR A A RHEE,2015,31(8):
219-225

CHEN Yan-fen, ZHONG Huai-ning, YI Rong, et al
Migration analysis of epoxidized soybean oil from PVC
gaskets into food simulants [J]. Modern Food Science and
Technology, 2015, 31(8): 219-225

Rubio L, Valverde-Som L, Sarabia L A, et al. The behaviour
of Tenax as food simulant in the migration of polymer
additives from food contact materials by means of gas
chromatography/mass spectrometry and PARAFAC [J].
Journal of Chromatography A, 2019, 1589: 18-29

2R T W, PR 7 S R e R R AR R A AT i
Ii) £ ALY Tenax AT R AN 22 4 PG [T]. AR BT R HE,
2016,32(2):302-308

LI Ke-ya, HU Chang-ying, ZHONG Huai-ning, et al.
Migration and safety assessment of mineral oil saturated
hydrocarbons from food packaging paper into Tenax [J].
Modern Food Science and Technology, 2016, 32(2): 302-308
Van DHK, Van L J, Lynen F, et al. The use of Tenax® as a
simulant for the migration of contaminants in dry foodstuffs:
A review [J]. Packaging Technology and Science, 2018,
31(12): 781-790

Zurfluh M, Biedermann M, Grob K. Simulation of the
migration of mineral oil from recycled paperboard into dry
foods by Tenax® [J]. Food Additives and Contaminants: Part
A, 2013, 30(5): 909-918

Van D H K, Evrard C, Van L J, et al. Migration of
photoinitiators from cardboard into dry food: Evaluation of
Tenax® as a food simulant [J]. Food Additives and
Contaminants: Part A, 2016, 33(5): 913-920

R A ORI ASE, 55 ORE B - BV R 5 A
Wb 2 T T I RIS LA D] [ AR B 2% 36,2015,
25(14):2272-2276

LI Ying, LI Cheng-fa, CHEN Zhi-nan, et al. Simultaneous
determination of acrylate monomers in food simulants by
GC-MS [J].
Technology, 2015, 25(14): 2272-2276

Chinese Journal of Health Laboratory
Canellas E, Vera P, Nerin C. Risk assessment derived from
migrants identified in several adhesives commonly used in
food contact materials [J]. Food and Chemical Toxicology,
2015, 75: 79-87

(TE%%8 249 7O



