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Analysis of Phthalates in Food-Packaging Bags and the Food by Capillary Gas Chromatography

Chen Hui, Wang Yuan, Zhu Ruchua, Yang Yongli, Chen Mingxing
(Department of Chemistry Capital Normal University, Beijing 100037, China)

Abstract A capillary gas chromatographic method with flame ionization detector (GC-FID) for the detection of the five
phthalates (dimethyl pthalate (OMP), diethyl phthalate(DEP), di-n-butyl phthalate(DBP), di-n-octyl phthalate (DOP), di(2-
ethylhexyl )phthalate (DEHP)) in food-packaging bags and the food was developed. The food-packaging bags were extracted
with ethanol by ultrasonic. The supernatant was dehydrated and filtrated through membrane with 0.45um diameter. The
filtrate was injected into the GC system for analysis. Retention times of the peaks could be applied for qual itative analysis.
External standard method was used for quantitative analysis. The recoveries of the five phthalates were between 71.5% and
125.5%. The relative standard deviations were between 1.6 % and 3.2 %. The detection limits were 0.18ng for DVP, 0.13ng
for DEP, 0.13ng for DBP, 0.15ng for DOP and 0.14ng for DEHP, respectively. The method presented the advantages of high
precision, high sensitivity, small sample size, and simple pretreatment. The method can be used to test the five phthalates in
food-packaging bags and the food.

Key words Capil lary gas chromatography; phthalates; food-packaging bags

50%M

( ,PAES) )

2005-08-17
1979-

206 1 101



[2]

[3]

251
(GC-FID) , 11
2
2.1
Agilent 6890N GC ,FID
) (DMP) (DEP)
(DBP) (DOP)
2- ) (DEHP)
AR
DMP DEP DBP DOP  DEHP10000mg/
L
2.2
Agilent 6890N , IN2; :0.8 m/
min; :HP-5MS (30.0mx 32Qumx 0.2%um);
: ; (1-5uL; 250 ;
:FID,300 ; :150 (3min) (15 /min)-300
(4min)
2.3
0.5¢g
,  20mL 24
, 3 15min/ Na2S04
0.45u m
15mL
0.1g
10 mL , ,
29 Na2S04 , 0.45u m
3
3.1
PAEs
1
(2- )
0.05 1.0ug ,
0.9993 1.0000 ,
1.6% 3.2%,N/S =3 0.13-0.18ng
102

PA
-
80" 4 5
70
60 3 N g
1 2 . 5 2
50 . & g l
a0 g 8 g l ﬂ
s T 7 ! |
I S | [
20 & it SR S————
10
' s 10 12 14 16 min
GC-FID
3.2
3.2.1
,
,
,
, 400 10h
3.2.2
3.2.3
11
7 1 ,
,
DMP
,
(mg/g, n=5)
DMP DEP DBP DOP DEHP
- — 0.76 — 2.093
0.33 0.2 — o .
- 0.35 2.4 — 0.35
0.17 — 0.2 — —
- — 0.71 -
0.37 0.68  0.17 -
- 0.3 171 — 049
0.06  — 008 — —
— — 052 — 1.5

Modern SdentificIngruments 2006 1



3.2.4

, , 2 2
71.5% 125.5% ,RSD% n=5 3.87 9.25, (GB9685-94) ,
2 % n=5 ’
DMP DEP DBP DOP DEHP
107.5 76.7 89.0 108.1 97.0 » » »
11.0 9%.7 11.3 12.1 104.2 (ADI )
116.7 100 102.2 99.8 102.4
103.3 9%.7 123.1 117.7 104.8
108.3 76.6 97.8 115.3 95.2
9.8 101.4 109.1 98.6 100.3
116.7 111 9.3 111.3 83.6
111.0 9%.7 111.3 112.1 104.2
C 101.2 112.2 112.1 125.5 107.8
8.3 7.7 7.5 8.4 a8 1] ,1991,10(3) :64-68
107.22 120.19 90.60 88.85 99.4 [2] M.J. Silva, N.A. Malek, C.C. Hodge, JA. Reidy, K. Kato, D.B.Barr, L.L.
Needham, J.W. Brock, J. Chromatogr. B 789 (2003)393
4 [3] K. Mitani, S. Narimatsu, F. Izushi, H. Kataoka, J. Pharm. Biomed.Anal.
32 (2003) 469
GC-FID [4] A.Go mez-Hens, M.Aguilar-Caballos. Trends inAnalytical Chemistry.

2003, 22(11):847-857
[5] Xiujuan Li, Zhaorui Zeng, Yin Chen, Ying Xu, Talanta. 63(2004)1013

10 / 60
- / CN11-2837/TH
ISSN1003-8892 82-65
4536BM
82-65
( .
, -110060871012015013955,
27 512
100089
010-68410135 68422478 010-
; 68410137

http //wmw. instrumentation.com.cn
E-mai | : info@instrumentation.com.cn

206 1 103



