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ABSTRACT: In order to achieve the mechanical strength and toughness of the plastic food packaging materials, it is
often necessary to add some processing AIDS in the packaging materials, but these processing AIDS will migrate into
the food in the process of packaging materials packaging food, resulting in harm to the human body. This paper
reviewed 4 categories of restricted substances in plastic food packaging materials, including plasticizers, antioxidants,
heat stabilizers and ultraviolet absorbents, retrieved relevant literature information In CNKI China journal full-text
database and Web of Science, systematically classified and analyzed the consulting the literature. It introduced the
mechanism of action of 4 kinds of additive and current research status of domestic and foreign migration of 4 types of
additives, and compared the laws and regulations and migration limits of 4 types of restricted substances between
China and developed countries. It put forward the measures to reduce the amount of migration of restricted
substances in food and suggestions on strengthening the use and management of restricted substances in contact
materials of plastic food in China.
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SERFANRICE L 2 Pristi. 12 2000 4% 2019
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R E R R A SRR 0 SRR R AN R
RMCEHEEZ M. FURTE 2003 451 2007 45 T F
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JEMTFR I Z I . 18 2014 4R 2 2016 48, 2L EHRK
WER N 34, 2014 IR EA 19 R, AT WFER X 3 48
ARG AT BRI T 34, 16 2 5 BB T
#2019 AL F HAY, R 1. ESMEERER K
KRB SCHRBCR I B R IGE IR, 2014 42 R FRASCHRA 7
e, REERZ TN, N 16 IR R B TR, 7T
DL N AR TLAE X T35 ST R I B 9T 3380 . 78 Web of
Science I #fi A 3% ### ii] “food packaging material AND
plasticizer migration”#5 ##I MLk 264 1, BRET
fE CNKI A3 Sy SCrfBcs, Hrh R RS Uik i 2 1
—AEJE 2018 4F, A 22, MARXHPWA ENYEKE
e, Hrp Yang SEUOFSY T ARK R R R SRR
T 5 (6 i )30 A% B HE SRR R XU DAy, X 283 Fr s f
B RH B A R PAES ISR AT T e XL
JUBE AR N A6 3 HEA T T PPl . ZERR DT & & F S 1
oA o, 4 R = W R 2 X O W
(Bis(2-ethylhexyl)ortho-phthalate, DEHP)¥) & & ZEAS H R &
PIFZE 523 mgkg ZME. 257K R — T FE(Di-n-butyl
ortho-phthalate, DBP)/Y & =l FI M AIZERY 0.511 mg/kg F
HRERY 2.54 mg/kg, J7 B & S AEHGE PR TSI PAEs 15 i
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Fig.l Comparison of the number and trend of published literatures
at home and abroad
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X 4B 2R R TR 288 1 0 5 e DL ARSIy R
JRH R L R OB i i o 3K A ARV S AG I Y R
FERPRL T 8 AR — H BR RS (PAES) I i S30RAH AT 1%,
IR IS 5 TR0 T 7 FIRER T . A B[R] 27
AR 27 DN IRHIAE AR Y PAEs i, 45 EBITH
HRFER 54 DBP, H. 44%FES &4 DEHP, H
Bl AR IR S AR R T RS (butyl benzyl
phthalate, BBP), HAf) PAEs Rk, PioHFRE HiT&
A IR AR L I G S8 ) 2210 DBP Hl DEHP 3,
H IR LA 2 TF & T — 2858 Jr ik Rl PAEs 19 &
Chen ZFP40R 118 2 548 SN 1 05 4 T aed g DLkt | 52 A
TE YRR IR0 DEHP, %07 i3 T i i = g
S5t EE5M T, K DEHP W WGE LI, FIF 540t
TR BRI R e BRI i, 7R A T,
KB 0.0079 mg/L, XFSEPRiRHEFT 40T, IR
99%~105%, FHXTARHER 2R 1.0%~5.0%,

FE GB9685-2016 { &% & EFIRE & FHflit
e Bl il VS TR0 8 P Ao ) PO A 2 3 % B (specific
migration limit, SML)X £ & A0 0 8} i (1 B ) € i,
H SRR R —(a- LB ORI B S e = 4 1.5 mg/kg,
SRR R IR N R I R i AS bRl 0.01 mg/kg. U7
I 25 PR A0 (2 3 S X 2 A B b e ep 22 R4
ZHRERZE AR A BT AT, 25 SRR — R SR
SRR PR A% K SR LR e R 30 9 Ak 0] ARSI R, B e A
I AR 4 — AR 2 — % T Tk (diisobutyl phthalate, DIBP) ., DBP
A1 DEHP, HIR T HE AR E T H & . BKBE LM No.
1072011 P70 5 £ bl 422 b4 L8 ) K il it DEHP . BBP J¢
DBP HISSIEAFUET 0.1%, 3 B & S il s in o -
DEHP+DBP+BBP<0.1% H 4% 2% — H i — 5% T-i5 (diisonony]
phthalate, DINP)+ 48 & — H iz — H 2% B (di-iso-
decylphthalate, DIDP) +2B=& — H fig — 1F 5 fi§ (di-n-octyl
phthalate, DNOP)<<0.1%, HH 4R _H iR T HEY SML
7 0.3 mg/kg, FEEBFEMES 21 7 174-178 5 pPELE,
PAIFAR VR /N [DEHP, DBP, BBP, DIDP, 48— Hiz—C
fi%(di-n-hexyl Phthalate, DnHP)] < 0.1%, 7E £ &b 32kt khix
—I00, KR ER =100 PAEs WA/ TFSETF 0.1%, 1
% F HZZOR BTN PAEs T INE/N 4T 0.1%, k]
LB, P8R Z F IR ER 2 ¥ 5], R 9 SR/ ds R

T SR T SRS A, T R X 4 9 R RS R 1Y
R R A R e —BRY, AT LR o 4 9 R B T R X
Jr A Sy AR, EX R 2 4 ) R NI B ™
S, % IR b BB A 7 ISk BT 6 7™
REOR, BAITRZ I HEE, FHE IR 1) £ b P AT
R R R A, [N 2125 A H AR B £ 40 v i 250 )
I8 R T MBS IEAY, IF HAETEIE S (2t 3R
PRAGEFRE Yt ke, MG T & AT A W fige, b ARG
FRHRUE YA R A, AR A Z T IR 5E ),
ARES BT I b Ee 4
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IRHE I LA I B rh 22 8040 O GRS R
H, o> FEES WL B A i 2, XFP A AR 2R SRR S
TR 5 R o7 W 3L, 5 20 SRR X 43 F T 5 AR
FRARARI G BN . Rtk T fe i, WHFEMA—E
B T A AR TR A 3R [ R0 B WL Ak )
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R SCHR SR 5 SRR B 2 18 3P bR R LR
R I R e 2 0, PR ik, ) an ka3 b
BB AT AR R, B — LB AR 3, IE R
MEEMR, EAPUEMTINI RS . R BRI 0t
A 160, BiETHEE, THBME, TBAT MR &
W7k FE 2R AL S A AL, mER 1 TRE
BT B #2 5L 18 - Bt (butyl hydroxy anisd, BHA) Fil]
¥ I FH 2K (butylated hydroxytoluene, BHT)S& 2 Fiif 57 1%
PTRIPUEAART, Ay ik SR 8 f, FE RS
FHIE R S RORAE B35 . BRTWA 3238 Tk — L i
M3k, Tu ZEPALIYYK Gk T AL B G AT g SR B 35 1 1
s i 2 AR PR R 0 . DIOKAELE S
MR ZHA R, MINTHRAET 3 FER 4 L b
PERE. Z AR . RS . Joi AT A 2 2 A iR
R 2R

F1 GEMBMEATRENCEREESHE
Table 1 Literature types and quantities of antioxidants in
packaging materials
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WORA S . PUAALFIG) AT . W DT L BT RS
T, SR MBI, PRI TR ER I, &
—EJL RN, TR SRR R A 5. b TEAE
T R R B R e R S R RO TR, O ELTE
WA AR AR BT, KRS AR R TP I,
T I A Er B R A SR, [R] B R e FH SRR
ficf v TR A S DB B, T LAfBE O R o) Ol R
BFERT ABRRIT AL AOE RS 1, PR3 S iR .

REMEFRUE GB 9685-2016 (£ 24 H F btk
1 b A AR R i it RS R PR R v ) 12T R IR
2 b SRRl R 1 i A F5 8 1 B (EU)No 1020 1P T
PUEER R A B S RS, DURFERTER, feiT
B, £ 2527 hE GB 9685-2016 HINKEH(EU)No10/
2011 Hoxf & U By 280 AR 0 S R S R 9 o e
EEBIRE, hERTLE R P EMBEAE BHA. BHT &
2,6- IR AR E E R R B MR E—FER, REE
T 3 7 B D2 v i L S I R R B A, TR
AN S B R EAE N EE R ME TR, M
HFRIE . ARTCIEMRA E K, # N E AT A A 13 A%
()R, N U SR e b R 3 R S R B B S,
— e TR, Bl A DERY, S b
Bt EA LR, BRI L 2= EH R — ey b A Ak
BE, T LIRIEA 31T 2 ek M4, B A G R B  h
ZHRFTARICEETCE, FF HoT DA A & e bR A
B ER AR RIPUEALT], A 7T LAMARAS b3 2 4t
A EAFIER

4 AIRE

1 i SR bR TR BEAE R R I ALY, AR
FEAR S RS IR €8 . PRRE N RIS, T AR N
AR S I EAERE TR B 78 5 LA 7 s o ot
10 SR £ 2 PRLO 4 PR R A PR PR 3 244
2 Jrif, — 5 TR A A IR R A R
— TS 2SS R LN, B 1k 224 4544 1 R i ik
FIL A, BRE ) B R AR AR T . A LA
EHRFEN . B BEAREN . FHLEYZEAREN
AR AR

W 2 iR, S 5 PR e A P 4 SOBOR
CNKI a2 SCikgies, KAl a Y2 iae il
SCHRBCR %, A 86 R, S HRTH IS e T A R e
A LA P2 B A i R IR S AR e IO SRR
feA P2 4 . H R B H AT A A A
L5 B PR — R IEE R, MR R SR,
I HERENR, BHOA MR ER . EIMFEER
Ik PLERAE K 3 (epoxidized soybean oil, ESBO), A{YA] LA
VER#F e, BRI INEE. Ge 1L BN IRIF
AR (Acrylic epoxy soybean oil, AESO)IETRA}L AT LR
FRTE R A B K A BUBE s B M, g T B R A TE
M, REMIIFR T AESO WREE . J6B1 K& =AM
LA XS UR R BE A SE MR, R SR TR TR . B
PERT S 2B 2 o SR ATt B AN B A R 2T A1
TEXTRCME R AT T RAE . FRRY], B T2CHk AESO 1k
HBLKIZE, TERERE A K o A B R. 48 AESO Ab#
Ji, BIBPERRAR 10 5L E o X RS R Y e AR

®2 HEMRBAAETERBEREANTEREEL SML

Table 2 Scope of use and SML of common phenolic antioxidants in Chinese and EU standards

EP B 7 PV 1) B dm R A T /% SML/(mg/kg)
RN, BN, BARHK:, WENR-K O, WIE-T 26K, B
BT E R H ik (BHA) B, RXIR BRI, RKIRER, BRALKH, BRM_HALH, &~ 30
T FN R Eg: 0.1
RN, Bk 0.5, BRHK, WIRIE-KOH, WIRIE-T 26K,
. BT I H R (BHT) AEFIERE: 1; W, BAE W2 iR, RWmE, BRA2K, 3
Fim & 4 0.13
2,6-— H ELOR Y Rk, Rk, BRI 0.5 0.05
2-6-H1 242K} R 035, BN, BHROHM:0.5; R 0.1 5
2-4,6-_-FK iy NI - T IR 0 1.2; BAE —HR 4 —BEfR: 0.5; RORERAR: 3
BHA S dh B 97 IZ A 85T 0.06 mg/dm? 30
BHT S Rl 5% 2 AT 0.06 mg/dm? 3
iy ¢z]
2,6- W ELR Y 0.05
Irganox1076 6
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Fig.2 Number of literature on 5 types of thermal stabilizers

RS T EEER . PR n R R R e A,
B ER R PR R B R — 2R ke R, RS A
ELEEMS, SRR, B SR HEk, it
HaF AT Wi g g 1,

L E GB/T 10002.1 $LE K PVC &M A T
ERPEAE A o Fh I AT DL R G R 2 VR R AR B T A
R, BRrHefmilmEk, mrEr Ly @ T
2 FE B M A28 PR (food and drug administration, FDA)
AINIIE, HBLE B SRR IRl 1.2%, X B4 280 2
PVC fil T-HF i TE R Y FeH GB 9685-20161° 1% #148
KM SML 4 60 mg/kg, FoHBLE 4 = B 40 L% &
bRl s B, SML 55 F 30 mg/kg, X 5T
FRELARIE— B W AR IR e R s ok, BEEA AL
LA PR FE BB TR R R E R, RS R
RIS —Zp R H AR AR AU in A 2 il R A 32 fifi
F, BTLASE BRI 3 A5 T s %ot $AR 5 7 B o 1
WEAS, B, 1R L ARG ] N i A R
(RAEAS )R, T 4% B R 2 b Rl rp R R 9 R o,
[Fi) st o e 9 .25 Hp RS TR RS OGN . LR,
BEMEAR I I AR S B R d A K e R . s, A
S T RN NAATE B 1) 7 7804 B ke AR E R, A
A DUA AR E R TS

5 EIMRUH

o R S TP E s e N N
AT, Je AR B BITHLIRAE R, SR %
FEHIOII LA 8 . SN T AT SO e
5 290~410 mm HYRESMES, SHIADRH BRI R
HEARAEIT . SN R L AR T LA A T2 48
BRI . IS KRR . S
RTINS, A9 MK SN 7 LR R 551
O, S E AT ) — S SR

PR 3 2 ONKI R T4 SRR 2 AN

F7, AR AHSCSCIRAETY, Jeatr $R 3 32 55 ik, Horpboxd
TR ARG BRI 1 SCE S i 2 1, A 14 5, Kbt
FHALR AR SN A 5T I R A 2538, IR A HG AR S
RER IR 0 R LR SR ARG iR S A 5, 2
RENG 7 Sk, HrP R R A LA SGE R ALY
WFE . Kl kR 3 5 B Skt 4l A e sk ke
TN, e T A 2R Y ORI T R Al
1] B AR B RS B, ME T UV-531, UV-327, UV-9
T UV-P (R B A R ,

m MR
= TR
m EIE =
m AN v
= PERERTTE

B3 S AR & B STIR T o5 1 23 L

Fig.3 Percentage of literature on UV absorbents

B ah MRS B A A R B v, 58 AR
TR RN R AT, GB9685 LT T 28 AN A FHYE I |
F KA B SR T R b . I E IR R E R
J# (high density polyethylene, HDPE)H UV-9, UV-329,
UV-326 Fl UV-327 3t 4 FieSeSMRISGH], 76 4 R b B
t, RAERIIZE R B P iT h, BTl HDPE Xf a3
BRI B S A TE—E R MG, LAk B I [A] ) 2 <
M, JF HALRB WIS s AR R, — & )5 i A% 3
FERL IR BN S AP, R BGR, TR A M, By
R BT TR T AV T 58 SN MACTH g SR il £ 2B A
IR T R i I U, T o 5 e e IR R
atn, A RURDRALZE— K MR

F 3 FIAE TR LAY 9 BhesE SNG4 i FHYE T, ek
AL, )X FE T o R R i A i, T LU
LM Fe KA N 0.2%~3.8%, Hirft 8 Firge sl
TR A I A o AN A PR — R, R UV-2
P E TR RA 0.05 mg/kg, MEKEA 5 mg/kg, A WF
I X T 52 /M MAC ) PR S SR S A8 T Y

6 ZiL5RE

ity SRR vh 5 SEUS IS S5 | pUAAAR R BAERE
FR A L2 52 SR A RE IS B BT A G AU R RE,  H RiXT
LU B0 AR i A A L L A E
kL BRSBTS B TR T L
T o AR S By 7R o AR Y, BT
[ AR ERRE T VS ol e DL SR e T
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Table 3 Range, maximum usage and specific migration of 9 uv absorbents
e T B m=/(mg/kg)
ZFR i Ve Rl I KAl = /%
A E 2 i 71
Uv-0 i L 7 il B BT 6.0 6.0
UV-24  ROIG, BN, BYMR _HRC _FENR 0.30 6.0 6.0
UVv-2 BRI 0.30 0.05 5.0(E &b A B il )
UV-9 RO, WIBIGE-T /RO, BNEZHRO RN 030 6.0 6.0
U3 e HE e g i
UVTL i — w2, —mems 0.20 300 300
B H IR EES 0.50
UV-3 WL 0.30 0.05 0.05
RN, RV, WEIE-ROH, WIEE-T 2RO,
UV-531 R ZHR 2 —F R g% 6.0 6.0
Rk IR R '
UV-326 RN, RLiE 0.50 30.0 30.0
UV-327  RELRE, RKIRER, RXTE R ZREER Fe AR i A L A 30.0 30.0

I B i P s o PO PR e AR | 5 e A I — B,
Wi B X — 8 AT TSR 5 B B . AR EE T 1
SRR h AR R R A2 RV BT B ST RR, R X TS
WETETF IR ARG, 15 R AN EEAT AP AR RO 220, T LA X
J7 ST i

F T 6 i 3 HR VA O ) R ST S
WA —ERNEE, BERE MR ERARE Rl TR
af AT AS IR, F ARG BT ADRH RGBSR, i LASE
HNH NI TE B b 25 B 10 A6 B AR Rl B S
H X HAE AT R i 2 41, AR AT LIS E R AR
e M s AR 22 B AL 7%, 3 T LARLE G A R A ™, sl
BT IEAE A AT . SILRIR, AT aA
SRHRITIm e WA, MR ah G RLRE A 7 B 5 2 dh e ik ) 4%
ANFRTR)ZAER, BEARBS IR B & a4 o A,
BHOIEA BN T B o (L AR B S N IR, A A
sty BB AAORE- S5 00 B 50 A 2 e R AR R B R S
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