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Determination of DEHP Migration in Corn from Packaging Film Using Gas
Chromatography — Mass Spectrometry with Ultrasonic Assisted Extraction
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ABSTRACT: Objective To study the migration of di—2—ethylhexyl phthalate(DEHP) in corn migrated from packaging
film. Methods The determination of DEHP in corn migrated from packaging film was studied using GC/MS with
ultrasonic assisted extraction method. Specifically, influencing factors upon sample extraction including various extraction
solvents (hexane, methanol and dichloromethane), ultrasonic extraction time, ultrasonic extraction temperature and
purification method were investigated. Results The results showed that samples could be extracted well with hexane for 30
min at 38 °C. Under the optimal conditions, the recovery rate of the method was between 88.53% and 103.28%, while the
LOD was 2.54x10” mg/kg. Conclusion This method shortened the pretreatment time and improved the precision. It was
therefore an effective way for the detection of DEHP in corn.

KEY WORDS: DEHP; GC/MS; ultrasonic assisted extraction; packaging film; migration

WA IR~ (2-LFHECFO W (RSB HIR b AR T MR A B, (R, th T DEHP 25
TS5, DEHP) 2 AR RN P R ORI — MR AR B 5 BB R 8], R LA
M, A D H T3S SR B T A SRR e A RIS D RS AR Y, il A T
B, DR R R AR R SR BE . DEHP BOA 2L W iR A X ahi sis e o it , W58 D v

K HE: 2013-12-18

BEEWMB: RHR ™ W mL e a0

EHE BN A ©(1988—) , T3 2o M, P 22 BT R 24 A R i e s i i
I?

e
BIAEE : YFZPH(1985—) , bRt A, BhBREIFST 5, FRBEWFFT 7 1) M e i s R 520 4



2 BEIE

2014406 H

B AN 7 v T 5 DEHP X &4 T 8 A5
PEE LU LI H N EEF

H 17 SCHk R 38 45 3¢ DEHP BRI 53, TR 58 % 4
KL T IR 55 2R R R e R )
ZEO X DEHP 16 8 5 575 YL Ui g g b
T At X6 4,26 44 DEHP X6 82 £ 5 K 1T % B A6 I 1%
KRUAHOCHIE . SO et EoRZE B e i
DEHP i #% & i 52 /4 7l b B 5 R UE A7 07 5%, 43 Hr 42
BB 00 L B U [ | B UL B R Ak i A5 IR Rkt
PEIBORC SR 052 M, d Sy PR {0 | AT AT B AL BE T
2, 3R GC/MS J7 ¥ X% K i DEHP BEAT 70 55
ARG

SR

1.1 ##

SR RA R A H AR R Y 28 B AR LR I B R
K (DL FERIRG K , 28 AR B PET/PA/CPP, dt
B IR A AR AT BR A R, Wy 94 22 1T 4R 97
TR AR R (-2 B R B2 % N
A U e P R AR K BRI BN AR
By g oxpral, K R A 1l A PR 7 5 5256
KA IR ZEAR K o

SEYRAN A A A% - BTG FHAY , Clarus 600 Gas
Chromatograph/Mass Spectrometer, 3¢ [ Perkin Elmer 2y
], B A AR s # L S NISTO2 K 2R 15 1 5 =5 2
SR P VR R , KQ-400KDB B4, R 1L i 7 {X
AT PR 7] 5 L BAGKUTHR A, 101 B, JE AT R %I
FHEA R AR mEER TR FOr 2 —), L
WAL TR AL, JUBH B0y A BR A ) 5 S A
Bl L), R ieegy) .

1.2 Fik

1.2.1 SAMETERMT

oA R SMS BN A, 30 m x 0.25 mm x 0.25
w m, 3 [ Perkin Elmer 23 7] . #E4E CEEE A 60 CH-
1, AR5 1 min J5 , BL 20 °C/min B9 FF i 3 BE THE 2
220 °C, 445 1 min, 55 PAS °C/min B9 TR 3 E THE 2
280 C,PR¥F4 min, B NEAEA, WHEH 1.0

ml/min,

1.2.2 Bkt

O3 5 BT A AR B R 280 °C, B IRIR B R
230 °C;EHE T =X, Ei B FRE R 70 eV 7
VIBRETE 4 5 min.

1.3 HRERIARBIEH

FREARHE — W R (2-Z FC HOBR0. 1 ¢, IFC4EE
ZEZE 100 mL 2500, Bl 8,4,2,1,0. 5 w o/mL AR
TR ABEAE4 C R,

1.4 HERATALIE

AR LR FORI B A E7K & 15 min
Je , R R0 8 XU N (FE PSR EE N 88 °C)
fEIR T 92 min Ji5 , T AR R MIARRE AR T, K40
ERUD, TR TS (TR R A 5 s 8 8 KR, LA
G T KR Z AN 5] IS £ SIS 0L . R
TR AR i s ORI B ML TR R AL B
RIS B ERRL R ST AR, AR T 1 mm( 542
HORTR A M AR T4 R A R = R H .

SIS R T B e A R R K IR
3 IEFHNEIZ 1 h )5, AR EE S 200 CHIFRSE Tt
152 h, RHIRE RS,
141 75 P Bh R

SRR O T AR A, B 2R T AR
RO, 1EH 40 kHz 88 75 3532 F1 400 W SN2, FHHL
F IR FREL(5 +0.01) g EKHA , BT 100 mL
HIEHEIE AR, BRI A 60 mL B2 7], 76 5
THUEAS T TR, 1 U S T T T S
1.42 HALE

YEFH A 47 10 mm x 300 mm, T 3t FH BB A 4% 10
B B B A, 0 312 A 24 100, 30 F140 mm B35 PR A 4L
B CRERCFNTC/K SR IR AN . FH B IBGRNR I A Je A
R BNAE b, VR 6 YK, B S mL VR B W T HE R
W RS R I R VE W, SRR 1w L, AT
GC/MS KM AT o

2 HBREHMW

2.1 REUAFIRIERE
7 I B PRI LA e DL B A1 | 38 B g A i



5354 55114 F I TRAE  GO/MS g 258 2648 P DEHP X FORAYIERS i 3
PSSR S BRI Mo ] PRI A i e R B THES, 38 CRABIE S, i TEe i 42

s B2 R B R, S0 R R 7 D i B R IO 1 4
B 78 8 A A AT 2 £ oK Y DEHP.

DEHP J& TReEYI BT, 2 i TA L), T
P | W IE Ot 58 HF o6 RISk g 25 7 ) 24 T4
o AR R AR Vs 7], 25 50 B IMAE R %, 4 i /<
AR Il Ay DU Sk I R SRR R AT
FoEtk2, B R, I BB LS MR E Y 5 8¢
A HEIEZE AT PHFE .tk EEXTHEE EC
Jot R G P e 25 3 s 391 A R BBOSCR E A 5 % B 40T

PEHCHEE | IE Ot S BV A BRG] , 4% A
A AL PR A AL AR AR TR R 38 CCRYS TR 2
B30 min, Z5 WAL 1,

F1 TERBUATIREXDEHP HI45R

Tab.1 Results of DEHP extraction using different solvents
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Tab.3 Results of DEHP extraction with different extraction
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43 388 480 49.3369
48 180 900 17.7052

2 T DUAE Y, B 1R A T &, DEHP 2

TE—E INF[R] P, S IR a] B S B 25 ) 4R
TG, GBI [R] T AR A AN S T
PRI Sy 45 %, IR P U R B Al . AR 3 1]
DIFE H, BEAE S BN [R] A9 SE K, DEHP (14 B AN B
i, 2 30 min B2 EUE IR B 5 = 1A, 30 min f5HEEUE A
W R R e A AR U [R] R 30 min.

2.4 RBIEEENERF

4 e DEHP 23 At i HERA M , 5250 e 2R THIR
(72, SR BT EL R 149 FT 167 HRHERE R B+ iF
PRI, W T AR T RE B AT o AR A L EOK
Ao ) SORH T T LT 1—2.

100 17.06

/%

1 1
10 20
i} ] ¢/min

1 DEHPARIERE S A (1
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Fig.2 Gas chromatogram of DEHP in corn sample
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Tab.5 Recoveries of DEHP at different spike levels(n=5)
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