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Abstract: The migration of mineral oil saturated hydrocarbons (MOSH) from food packaging paper into the food simulant Tenax was
studied and the migration behavior of MOSH was explored for different types of food packaging paper and at different temperatures (25 C,
40 °C, and 100 °C). The threshold of toxicological concerns (TTC) was introduced to assess the safety of MOSH. The results showed that the
thickness and grammage of the food packaging paper was important for the migration of MOSH at a specific temperature, and a smaller
thickness and lower grammage led to.a greater MOSH migration rate. Under certain conditions, a higher temperature resulted in a shorter time to
reach the migration equilibrium for MOSH (100 °C: 100 min; 25 ‘C: 8 days) and a greater migration rate (100 ‘C, 24.81% and 25 C, 7.82%).
The amount of migrated MOSH of all testing packaging paper samples at equilibrium were beyond the migration limit (0.6 mg/kg) specified by
the Joint FAO/WHO Expert Committee on Food Additives. Most MOSH is prone to migration had chains of C;4~Cg or C»3~C,g, and they
belonged to the low- and medium=viscosity mineral oils that are easily accumulated in the human body. The TTC results showed that migrating
MOSH were classified as Cramer Class I. The estimated daily intakes of MOSH from four types of food packaging paper into Tenax were
markedly higher than the corresponding TTC threshold (1.8 mg/person €ay), which requires further analysis.

Key words: food packaging paper; mineral oil saturated hydrocarbons; migration; food simulant; threshold of toxicological concern
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S RAEHL TR IS T X Z A2 (joint
FAO/WHO expert committee on food additives, JECFA)
KW 4 AR EERT 09 Cacceptable daily intake,
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Table 1 Performance of different types of food packaging paper

K= FAL BE+SD/um A E+SD/(gim?) A I(kgim®)
PL (BA4dt) Fh ¥, Aok, $2 24.0842.25 31.5140.62 1308.55
P2 (sFELE LK, HHFE) REABE, sk, £ 386.50215.45 334.9534.33 866.62
P3 (RUIH4K) @A, £E 46.6744.13 61.25:+1.96 1312.40
P4 (v FAENATER) RENBE, Adad, £E 30.6743.14 48.0840.78 1567.66

%2 EREREHKAP MOSH BEMFAITHE (40 °C, 10 d)
Table 2 Total amount and maximum migration rate (40 °C, 10

days) of MOSH from food packaging paper samples

8% CpCut¥® CxCyxi&® MOSHEF &Kt
4 +SD/(mglkg)  +SD/(mg/kg)  +SD/(mg/kg) #F/%
Pl  20565+48.80  120.15+0.47 325804833 51.67
P2 271.80+9.10 78.25+1.78  350.05+10.88 16.20
P3  771.80428.09 8836.47+91.47 9608.27+63.39 24.81
P4  1035.83+17.66 4521.48+59.85 5557.31+42.19 49.29
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MOSH f21E[E
Fig.1 Chromatograms of MOSH from different types of food
packaging paper into Tenax, 40 °C, 10 days
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H1 MOSH ER BRI 2 P2 T P3, P3 7EIUFH 3
4%+ MOSH & & i iy, (IR HUIK ] 585 MOSH
SRR AP (Cs~Cas /5 MOSH (1) 91.97%), &
AN o T AR F MOSH 1iE#%. P2 20T
AMEISEAR, or AR B B OK T A =R A AR v
HAERE, Rt MOSH MRk P #2 BIZR 2
18, ALK E Tenax &R/, BRI R,
5 1M 2, PUFE 4t MOSH 1T/
F Tenax HHYIEZM . (1) PL A P2 X FHIF4CTK
C16~C24 l{% I:Eii%, ﬁ%?’ﬂ P1 %ﬂ P2 EF' Cle’“cz4 Eg
WIS ==, 5 MOSH 1] 60%LA L, HFIT Cie~Coq
T, HAEBrEiFEERTE Ce~Cig. (2) P3
P4 X PHFNARERAE Coa~Cop MITB R R, T EEH
1E Cy5~Casy IXSEK N P3 Al P4 1 Cops~Cas HIHIUE S 1
e, i1 MOSH [ 80%0LL |, AH|T Cx~Casilth-

24 1 FlRZ T MOSH myit %5

AFRE TR, MOSH fIERAT NWE 2 13, i
PRy, MOSH ik 2ER-FHr i [alfE (100 °C,
100 min; 25 °C, 8d), “FHI T MK (100 C,
24.81 %; 25°C, 7.82%). 25 ‘C#1100 C~, MOSH
ISP RIE R B2 7 52.25 F11 364.96 mg/kg,
73972 JECFA i€ SML(0.6 mg/kg ) [t 87.08 i1 608.27
.

25 °CF, Ci~CutE P4 FEER/D (18.64 %),
ITHAZE, Cu~Cas 7E PA H S ERIE (81.36 %),
{HRITHEZ>; 100 ‘CF, Cie~Co 7F P3 B

(8.03%), iLHHL, Cu~Css fE P3 HHIEEE S
(91.97%), iTHIKZ . HILXFINGATRER 25 C,
ST RIKN Cos~Cas HHUUK R4 R FAE )
K, ARTorizsh, NEHED, 1M Cie~Cx 5
ARk AR R ER 2888, THhEZ s iR
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Fig.2 Migration behavior of MOSH from P4 into Tenax at
25 C
JE: () 25 C, P4 ¥+ MOSH #9:i£447%; (b) 25°C, P4
F Cig~Coy F2 Cos~Cas 89 iEASATH .
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60 min iAEH KT RS2 27.65%, Sk RIS T .
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FOABITRE P, wIREE R (D AR RS
75, Tenax W B BE 77 I AR @ PR 3 A B AR S
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/N, BEEMAEEN I, SERTUR, FEOTA
Tenax H' MOSH & & N %, iR E TF%; 1M Cis~Cas
AT IR, AEXERE, AOIERIK.

25 HTF TTC =5+ MOSH # % 23T &

25.1 MOSH it #3) Tenax £2)2 % 44 Cramer

WHE ESCrihie, Bt s Tenax 3B ER
(C16~Cig Fll Cp5~Cys) #R#E 1.4.4 4T Cramer 4335,

IER ket T F i i KK Class |, TR TTC HRIME
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A1 1.8 mg/person day.
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Fig.3 Migration behavior of MOSH from P3 into Tenax at 100 ‘C
7£: (@) 100 C, P3 Y MOSH #9if#474; (b) 100 C,
P34 Cyo~Coy Fr Cos~Cas 693 EMBATH .
2.5.2. MOSH £ #5 2| Tenax #9%2 %4
DUAH S BB ACH 1) MOSH i 31 Tenax (15K
HHE (40°C, 10d) FEDI, 4% 3 Fis.
7% 3 MOSH BER AiTF5EF1 EDI
Table 3 Maximum amount of migration and EDI for MOSH
TR ER P1 P2 P3 P4

RAEBZ/(mg/kg) 1333 4753 365.04 329.23
EDI/(mg/person day) 39.99 14259 1095.12 987.69

AR, Class | FIMLEPIEA B8, HilE 3
A%, 7E40 °C, 10d FIRAREE N, MDUFR 6 s
O 3 Tenax (1) MOSH, AN [ EDI #1502
i TTC ®{H (1.8 mg/person day). [Klitk, MOSH %
B b R G ] RS 5 | R R

EDI et IERE N R 3 kg & it At 2 )
EYRHEP. BRI, ARG
AR E/INT 3kg. it FRi%: 3kg &Y
HALHE 1.5 kg FIEAE YR 1.5 kg FIBAEY), &
AR TR EA Y, £ EZ2H 40 %I &
W B A AR, I N R s A f s
BV LN 1.5540%=0.6 kg. A4, MIOFE
f s aE T ) Tenax 9 MOSH, R EDI 2359
8.00. 28.52. 219.02. 197.54 mg/person day, 1/5iA H



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.2

TTC H{A (1.8 mg/person day), [Fit, MOSH iEF 3|
£ it T ) ) R R G RO E
253 TF&4 %A% MOSH E£4 %

MOSH H kBT MIERE Cramer 4338, &
T Class I, XJRif) TTC H{E 4 1.8 mg/person day.

¥ MOSH [#] EDI 24 1.8 mg/person day, & A\
RN MR EWrRER 3 kg, HRIE
EDI 5 A0 1.4.3 #H47 S 4tE, KR MOSH 1242
906 mgkg (224 FZH0H 100), X147 5 JECFA
FIE R MOSH e &EAHF . i MOSH ) EDI
4 1.8 mg/person day, AR B EIEACETE
YIRS 0.6 kg, HRIE 1.4.3 HEAT S, XTRIT
MOSH iE# & 3.0 mglkg (%4 Z¥UNT 100).
I, YONVEREITE 3.0~0.6 mg/kg ) MOSH iT#% & AH%T
LA CRAREH/NEIR), RIFRATTR I 6 fh fakat
1 MOSH [ KiE B & 7E 3.0~0.6 mg/kg.

3 Zhip

A Tenax M6 iS4, W50 T DUROAREZREE
anALREARH MOSH [ITR84T . G5 RERH, mE—E
B, JE S5 R B A MR £ i B2 40 MOSH i # 1 #
BREK, FEEMEEB/D, MOSH FIEREFA;
TE—EAMT, WEME, MOSH IAZIEFE i
[Fjf#kJE (100 °C, 100min; 25°C, 8d), ILAEHRHA

(100 'C, 24.81%; 25 °C, 7.82 %); FIEM) 3%
4L+ MOSH 1A ZIIER Pt 1T &, #RPFEE T
JECFA #5E [) SML(0.6 mg/kg)s %3 & AT A4 1) MOSH
I%E&;%':Wf C16"'C18 *D Czs“'czey igﬁ?ﬁ%ﬁ:}\ﬁ:lj\]
SRR T Y. N TTC, 454 Cramer 4
K, X MOSH #4744 VE il 45 K 5R8H, 28R AT
I JE T Class |, MM & it et # 3
Tenax ff) MOSH, H: EDI BI&EET TTC B{H (1.8
mg/person glay ), 75 B5 | Filt— B R .
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