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W E. AAAMEE - RERAK, 25 REOPP. ¥ AE 8 & & OPP/INK. & &5 fiLla & 2 &4 4
OPP/INK/AD/VMPET . & &= OPP/INK/AD/VMPET/AD/CPP ¥ % & 697 & My o # AT T2 54, rR 4R
A, BAmER, BERR, RXBRRIAHESTLAEFT EF, BERRG FETHA TR, LTA
TRESN, B A ERE A A S B0 AT, ¥k A A F R B XA AT B g ik 4 AP U A
STARE PR AL BEEROEREBEIRAA AT > EO> TEE/ LR LE > AR ; 44486t &@ E R4
VPEREGAEN LR TERGY AR, SHBANAR_FTREL RGP RED, PRGN EE. T
B RBBEPEEAEMO YRR ML ERIWAR_TRE L 8822 KK T OPP/INK/AD/
VMPET £ FXAA LR PRMONFI A F bR, TRTEEIZRAFHNI A HIEPHAIERN, Kb
JE o AR W ER S L BR B 695K 8 2 h 38.74 mg/kg, LEA T B 958 2 4 20.54 mg/kg.
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Research on Harmful Residue in Food Flexible Packaging Material
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Abstract : Using the technology of gas chromatography-mass spectrometry, the qualitative and quantitative re-
searches were conducted to analyze the harmful residue ingredients in the original film, the surface of OPP, OPP/INK after
printing, the surface layer and barrier layer composite material of OPP/INK/AD/OPP/VMPET, finished product membrane of
INK/AD/VMPET/AD/CPP. The results showed that in the three sample preparation methods of solid phase microextraction,
ultrasonic extraction and Soxhlet extraction, ultrasonic extraction method could be used for both of qualitative and quanti-
tative analysis, while solid phase microextraction could be used for qualitative analysis of finished films, therefore, ultra-
sonic extraction was chosen for sample pretreatment; the extraction efficiency of four kinds of extraction solvent to phthalic
acid glycol ester was methylene chloride > n-hexane/ethyl acetate > acetone > methanol. The influence of storage time is
great on butyl acetate with residue on the surface of base material, less on plasticizer phthalic acid glycol ester, but great on
harmful residues of the surface , interlayer and finished products. Most of phthalic acid glycol ester mainly came from added
chemical agents and adhesives in OPP/INK/AD/VMPET in dry compound process, while butyl acetate were mainly from the
organic solvent ink in the printing process. The residue of phthalic acid glycol ester in the finished film was 38.74 mg/kg, and
the residue of butyl acetate was 20.54 mg/kg.
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A R, EZEARTRT TR T — RN TE
i T Ml A 5 1 i 2 R R R AL, DARLTE B A
At 7, BHAT, &AM BHE & i
(DR ¥ SRS VASER 3] RPN S £ ;i 1 s e S SRk
WM R . FEA N Mohas, o, SEBERERE
BT 70%, AR A 20%, FRERE 10%5, &
A S R I E N TR M
BRI, SURLHERE R A, WA ED R, AR Y
B4 OIS R 484 . BRE R AE A= 7 i
S SASINAS A AL AR B R s ok RE , E AR
RO ARG A R L B A AR A B AR S, ik gk
B BB A AL e A8 vh 1 25 2 Ak 2 W) JoT R 2 Bl A B[] A ER
R RS B R U — BARSEYERS i
M REE, BTy, SRR 2 Y
Tt R R

T B, % v felt 9 A0 I 32 LU LA T
R W

1) BEAR RS LA AR A ) 4 J8 I I R4 s S
fe, AN E ARSI EGE, BRI A, AT
DR EI S0 S . B2 R R AR A

2) BERBEEADRBHA . BH . R
PERE, AMEX R SHAKZEIREA BRI LR YERE
BLTFAT ABHFRRG AT A0 . T LT ohek, [
11 AT ZE K N 2P I R AE I B A8 i, O
2 i DA B At — e T AT K AR A H 0 7 ok 1, DA
PR AL AT DABH 1R B TR . E A . TR
SPAE IR E A R AR . ARSI, A,
PEAR R FA B MR A TR, HAREL RN, Ak
R AT A TSR . B, SR BN
I — T R 1 BEL B 1 £ 56 b1 6

3) PERRBGA TR —E RS DB, S55E
LG, FEAARERRD, ANMEATE T REIR ALK},
T LA T 7 i B2k A

4 ) PERRMER TR PEAE R BA RAFAY R RE
REAZ TN BRI AN, [Ritt, HA R4S H 1M RE R 4T,
JEHRAEAL BN R ST, BB AS O UE £ ke AT 34y
(% B PERE, DU Al AR R R AR B T & A R

EREHTEAL B e, 58
R 20 2% v 1 1o P Bk 872

PR L, Harh 2 E 2 KR
BEERIEE ( polyester aluminum plating film, VMPET ) I
AR NP4 (vacuum aluminum plating cast
polypropylene, VMCPP ), RERHERME—BHIEL S
R )2, AN S, SOFE RS A4 v
Mz, i, JF s,

ASCH A A - Bl ( gas chromatography
mass spectrometer, GC-MS ) BXFHEIA, 751X i i
AR N4 (oriented polyPropylene, OPP ). ZidE[l
Jil (418 JZ B OPP/INK . £t B & T2 TR a2
OPP/INK/AD/VMPET. J i/l OPP/INK/AD/VMPET/
AD/CPP 5% B 9 T o A 7 ki o, I
X £ it A 57 G B R A B A R i A T AR
b, [FIEBFIE T A7 B R 45 )2 A e bR R AR B A
FEWIRIFE, LU Al i A e iR S
2 ikIe

FEME. AFSEH
1X4%: 2010 AR ETE - Bkl AL (GC-MS),
AOC-5000 HZhZFERR, B8 HA B HEA A

WAl & RE, IEC ke, N, TOKOEE. &
Mo mE. WEE. CHE. R THE. LRSI ER . 4P
KR R, ¥ Eiga, REVL R T
BARARA R,

MokE: 3 2SR AR A R
JE, AR BRI T AR P2z B BURE , R OPP,
2 Bl A TRZ M OPP/INK,, 23 TR A TP
] J2 544 OPP/INK/AD/VMPET , At B 2544 S OPP/
INK/AD/VMPET/AD/CPP.,

2.2 WKBAHAE
2.2.1 ARABEHE - REBRAEH

a3 @iEH S HP-5MS A B (30
m x 0.25 mm x 0.25 um ); #EAEFEREE A 250 °C; T
TP HAIRFEIR 40 °C, P43 min, 28J5 LA 4 °C/min Y
HORTHEZE 150 °C, f£FF 1 min, FFLL 8 C/min AYH %
FHER 2 250 °C, f4F 6 min; B NAEEE = 99.999% 11
ZUR, WHON 1 mL/min; JEFE Xt e, i
Lk 5:1; SRR 1 ulo

Fig S (o 5 S R R 280 °C; HLES
FRHFEGE (BL); Wy S it
HLE BT R 70 eV W AIEER 2 min.

2.2.2 AREEREES

o VA TR EE VR PO T T < A R AR IS b A o 4%
10 mg (AFHA BT & LA F R0 HE ), JFLIEC B
A, B B BB R 1000 mg/L FIBRUEY)

2.1
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FAt AW, 5 AT AR P vk B A T R, VTR AR
FEMRE R 4C

P HEVE VR T - R TGS T 1) 2 1) s VS T
B, FIECLefi e, ol sk B br P 4B 2 4 51
40.25, 0.50, 1.00, 2.00, 4.00, 8.00 mg/L A FAFRAEY) I
W, PRER IR T 4 CR I E T .

V5 TC ) e P9 LA TR ) S5 3 W 4 0l R L Bl kA
(475 AERE 1 L, FITF GC-MS 43#T, A~ EE I
3FATHRE
2.2.3 WAEF %

1) AR IO 2%

WalRE BT RRE R, TRAIAT, WERRFRE 2 g 56
0.1 mg, JAlF) BT 20 mL Tzsd, %85, ik
BT 45 CHEEZKE I 30 min, AR5
T ER ; ¥ 65pum B H IR E LS/ LR EEIE
( polydimethyl-siloxane/divinylbenzene , PDMS/DVB )il
FRARAR B ) A B S 378 ) T 2 A5 B A AL T2 O rP R
PIIE b7, B 30 min; RFAEC A A SR @S
FELT, f#BT 20 min, #FFT GC-MS Bl RAE K Hr .

2) RSBk

B i IR OPP/INK/AD/VMPET/AD/CPP I FE
BRI < 0.02 g A/NMER, TRAINAT, E
Frig 2 g B FRARBEE T, WA= HE 150 mL
L, AR N 48 C ( A H Ltk s N 39.8 C),
Pl SR B s AR PR R, $REC 72 h)E (R/NeT
Ml 3K ), Zheit R RAGERWAR (60 kPa, 55 C),
AR 0.45 pm A HLIERGTIE, B2 50 mL a0
FREZS, BUL pL T GC-MS M, FFhilfESS M.

3) A REUE

B REBY AT, TRA 5T, WERRFREL 2 ¢ I &
THE=MMP, A 20 mL IECkE, B30
min, 2345 0.45 um A HLIERSIES , FEAIEC b
B BRI R, GIHREK, HUUECKRER R
50 mL, HU1pL FH+ GC-MS 8, FEMilfE= AR

3 GRS

3.1 HAWAEEANEBEEWRINEHFm

TR HERR b F R AR AR R . R R
I, AR 3 M b B g BRI, A
A1 A i — B i A B VR BT AT M, BEE AR
A E Y O PR R U R B 2 TR S B HL
HAs BT, i3 Flor iy $2 BOOCR

ASC AR B 2 O BT SR TR T S B AR
e, HitE AKX N

Y=A x Vim. (1)

Ay pean b AL BRI ARSI, mg/kg:

AN BFRPI BT ng/mL;

VR ROE SRR, mL;

m NRER R, go

PR PRI I A L B 2 g, FRIBC3 3, $2 IR
AR AR RS BRI A TS, AR
SRR IR R R IAS 5, bR 3 Aoy 4
BRCR . 3 RO T HAR i S e ILIA 1.
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Fig. 1 The extract volume of three methods

A& 1 A, BRI — R B 2 R Y
$e ity 46.32 mg/kg, BORIAF; HUGEEAH FEHL,
FCRRHUEE N 38.34 mg/kg; [EARMBAS B SR BUSCR i
%, HAREURE A 15.5 mg/kg. RAEBAYSRBCRE S,
RORBF, BRI, WS R, A SR
BRAEfRI o, PRIBCEEE LR, WS ER /DN, X H AR
Py AR BUSCR B 5 AR R BB e IR T O A
BT 5 T PR DR 5 AN A R (R g il (AR
HI T A BCR B REUZ R R, B Z RIS, X
FE R AR T I, 276 ik 3 Rl
FRIOT R BB AT, AR SO R A B O R R AR
P
3.2 ARERBANZRBEAEVRINBRHZN

A SEPURAET , RIEREBRE ARA A, ik
FHARER, onh &M e IEChE. NER . HIEE/
ZMROTi (RFREE 2:1), 239 445, FFARHE (1)
AR IR O T REBRA X 5, LB 4 R
TR IO 2T R IR, HER LA 2.
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Fig. 2 The extract volume of different solvents
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HI Il 2 AT, 4 FPAS O IR SRR iR 2 —
P i 11 4 BORAR O S P e > IEC e > g/ &
2 TR > N . MERBCR SR b, &b
4 PRI PR CR e . ORI, Bk, A
SCHE FH R A R B G SR B A R R i PR
3BT 2 O )
3.3 BEHEXNEZBEEWHRIE

R A 77 1 3 P45, BEAURE S fE T BB
X, IEREH TGS 7825 CRERMT,
1) OPP/INK . I )2 5 BLFR 2 5 45 J5 B4 8 OPP/INK/
AD/VMPET it IKOPP/INK/AD/VMPET/AD/CPP 37
REE AR M (polyethylene, PE ) JHiEALIZEIE"
17, JE1,2,3,4,5,6,7dJ5, LUE)ZEREKCIRT
Fie LA RS2 A AL L B B 5 BA 1 48K —H R B 2,
TREER BTG, AT AR TR Pk
45 )
3.3.1 MBEFYREGAEHNY R

fig AEIRE] % 112 OPP/INK H 2R T iR 5% B3 (1)
SN 3 iR .
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3 MENENEERZRTEZBEENZN
Fig. 3 The effect of storage time on residue

of butyl acetate

1l 3 T AARAL, Af 7B RD0 T2 JE M OPP/INK
R T BRER B A B A RS . BEE A
BF ] AN T A4S, HEbh T R TR 1 Bk P 3 U U
b, BREE R 51.6 mg/kg I8/ 3 20.1 mg/kg. HATAT,
TE25 CHMF, BiE )z 54 OPP/INK LM 5 hif
fE7d, HERRM O TR LR R, R
FEAREWIRIR =00 12, FETFICHFeas B, e
AR L, 2 BN A T2 3R OPP/INK
PR AE I RE K, DI FAR R R T R &, B¢
RER A F sk &, e E R Bg e
PERE .

332 HEAMBTREATHOYH

it A7 B[] %o T8 J22 5 LR J2 525 M OPP/INKKY
AD/VMPET Hh4f28 — H R F. £, — BEliR bk B8 5 10 52
WE 4 Fiw. BB 4 oA, SEAAE RIS A R

OPP/INK/AD/VMPET Wi i &84 — iR 51 £, — Bl
MIBR B SR K . BlE (A BT R A, &AM
RErP SRR R B 2, FERR A % B R I N
B, B R 53.4 mg/kg /D F] 47.7 mg/kg.
K, 7625 CHMT, ¥ 5 HE OPP/INK/AD/
VMPET P [RIZFEM LIS 5 U FE 7 d, Bl BT Ay
FER, JLHREA AR — R B £, —RERR Y 8% R AR
eI

60

sof  TTr— . . .
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Fig. 4 The storage time on the residue of
carbethoxymethyl ethyl phthalate composite materials

3.3.3 NRSBETRGAEMG YA
FHAEI ] B i IEEOPP/INK/AD/VMPET/AD/CPP
FRARZE T H R PR 2 TR AR B AY R I An I 5 BT .
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Fig.5 The storage time on the residue of
carbethoxymethyl ethyl phthalate finished products

t S Al g, S AET B A S OPP/INK/AD/
VMPET/AD/CPP 452 — H iR B 2, — LS 1 7% B8
WA BEZW, FEE G RE K, Hak Y
1 38.2 mg/kg k> 36.1 mg/kg. UL, 7E 25 C&M
T, BB R OPP/INK/AD/VMPET/AD/CPP LA 41 5
KAEAE 7 d, AR AR IR B 2, — REPR M 5k
AR, XFERHRTE G NZE CPP B T 40
R 2 T RETR AR R R D
3. ERUNERHRTEERBEEYHSN

H4E OPP/INK/AD/VMPET/AD/CPP fH: 7= 175,
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H A e XA OPP . EVIJS Y THIZ OPP/INK . A&
J& B9 a2 8 OPP/INK/AD/VMPET . 4% i OPP/
INK/AD/VMPET/AD/CPP %545 2 H (5% B A FE Wk 7
BIZEME BT, A E R B A F b & e G
1) oA 5

iR A T AL B L i B[R A B 3 58y
B, RS EE - BUSBIGE e b, i
G LR 1~4,

LA 1~4, RIS 80T 4538

1) BT 1~3, AIAS512,4- ZHELBEGE | 4-
HIEELe . Toske. TEke. Tk A F OPP i
FEE b B BARER S ) -

2) HB R 1 52, AR R T HRR
RS TG S 5 B R e 28 R A BILES )5 bk 3
AT, AR A A ML 4- HOE —2- TRl . 2 TR
TOWRER . SeEmERk R, xER TETES
L, R a2 3 I EE A R DR R S Ik .

3) aHrER 3 ATAL, M SRR S LA Y AR
WAL TR, AR 70%, HEEORE
FTHREA LZhEmig b2 B M B g5 PET
FEE e A S I 5

4) XFECATEE 3 FEE 4, ATEIIEPY ke 1Y
Lik B F#EZ CPP Ay IR R A

1 EHOPPHERBHIENAVELRER

Table 1 The information of main
compounds in OPP

%*3 OPP/INK/AD/VMPET % 81

WS R A CAS 5 3£ R

1 5.269 2213-23-2  2,4- " HIEFE
2 6.644 2216-34-4 4- WELaE kR
3 18.231 629-59-4 + P ke

4 24.348 544-76-3 REAY S

5 29.985 629-78-7 + -+t ke

6 30.151 593-45-3 + ke

7 33.761 629-92-5 + ke

®2 OPP/INKPREBEHNITENESHEFRER

Table 2 The information of main

compounds in OPP/INK
I = 1% ¥4 i} Al CAS 5 3£ R
1 3.257 108-10-1 4- HEL -2 K
2 5.007 123-86-4 R T WA
3 5.269 2213-23-2 2,4- “HIR Bk
4 6.644 2216-34-4 4- HILELE
5 7.096 123-92-2 R 5% g
6 11.639 111-55-7 T LR
7 13.045 104-76-7 o
8 24.348 544-76-3 B AT
9 29.985 629-78-7 Tt ke
10 33.761 629-92-5 T Uk

FEAUEGUEERER
Table 3 The information of main compounds in
OPP/INK/AD/VMPET
WS R CAS 5 304 R
1 5.007 123-86-4 21T g
2 5.269 2213-23-2 2,4~ "HIRPke
3 6.644 2216-34-4 4- H 3L b
4 7.096 123-92-2 2 T 5% g
5 24.348 544-76-3 T 75 b
6 29.985 629-78-7 T
7 33.761 629-92-5 ke
8 39.186 84-72-0 AR T H R PR 2 T

%4 OPP/INK/AD/VMPET/AD/CPPH % B 1)
FTEXEMEXRER
Table 4 The information of main compounds in
OPP/INK/AD/VMPET/AD/CPP

WS R R ] CAS 5 o 34 R
1 5.071 123-86-4 2T g
2 5.269 2213-23-2 2,4- "B
3 6.644 2216-34-4 4- H 3L b
4 7.142 123-92-2 218 5% g
5 24.348 544-76-3 + 75 b
6 29.985 629-78-7 Tk
7 35.871 112-95-8 B
8 39.186 84-72-0 AR T H R PR 2 T
9 45.155 4181-95-7 1E Y - %
10 45.735 646-31-1 iy oy 1P

s
4 #ig

1) XFTREARGZEIC, AR, RAHRH 3 Fh
FEMBIALELT %, WK A B OPP/INK/AD/VMPET/AD/
CPP Bk F A H W A SR BUSCR b, S $2 805
BRI T s A, AT e A A, T [TAR
AR BBGE BV S Bt FEE A 8 M 0 BT, s FH R 75 4
B A w5 .

2) 4 FPAEBUA ISR 2E — B R . 2 — B ) 42
BORAR K R — S F e > 1IEC %t > I/ 418 LB >
I, A B e SR BOR ey, ORI, e A
T B GEAE SRyt R R BT R

3) At D 2 B Th AR A E Y R T T
FASE A ASE R, %o 3 5] & 2R — W iR B £ BTG 1) 52
Mg /0N, XFER S B4 T JZ OPP/INK . H ] )2 OPP/INK/
AD/VMPET . it /i OPP/INK/AD/VMPET/AD/CPP 1
5 B8 A H YIS AR

4) FREAAFY R M E BT as R R M
X AR OR R B 2 TRE I ORI T
OPP/INK/AD/VMPET 7£ T & & T h i b2z
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B Analysis of Residual Solvents of Food Packaging Material

it }38.74 mg/kg, LR T FRAYSL A 0020.54 mg/kg.
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