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Study on the Determination Method of Phthalic Acid Esters
in Plastic Bottled Edible Oil by GC- MS

HU Yin-chuan, LI Mingyuan* , XU Jin, HUANG Jiali, QIU Y+wen
(College of Bioengineering, Xihua University, Chengdu 610039, China)

Abstract: With the aim of control the pollution of phthalic acid esters in plastic bottled edible oil,
the corresponding method for phthalic acid esters by GGMS was developed in this manuscript.
T he sample was dissolved in hexane and purified by florisil solid-phase extraction column. Then
it measured by GG-MS, using external standard method to quantitative analysis. In the 1 0~
50 Omg/ L scope, it has the good linear relationship (r> 0 999 8); lowest detectable limit
smaller than 0. 03 mg/ L; the recovery rate of the phthalic acid esters at 5 mg/kg, 10 mg/ kg and
15 mg/ kg addition were ranged from 88. 85% to 101 83%, the relatively standard deviation is
inl. 44% ~ 2. 77% . When it measured between 0 to 24 hours, the relatives standard deviation is
smaller than 2. 06% . T his method can effectively eliminate the interference of other matrix from
edible oil. The relative standard deviation of standard and sample experimental precision are

within O 51% and 1. 37%. The results shows that this method is simple, rapid, stable, sensitive
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and accurate for qualitative and quantitative determination of phthalic acid esters from edible oil.

Key words: GC— M S, phthalic acid esters, edible oil, plastic container, plasticizer
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R :DB-5TH (15 mx
1 PAEs , 0 25mmx 0. 10 Hm); ,
" PAEs , , 1 mL/min; : 250 C; :
) , 150 C, I min, 60 C 240
tl ,PAEs , C, 1 min, 40 C 260 C,
8 min 1 BL; , 500 1
: a 14
, PAEs (ED ; 70 eV;
, 230 C; 150 C; 280 C;
PAEs PAEs (SCAN) (SIM) ,
’ 40~ 400; 1
PAEs , , 1 SIM PAEs
- PAEs Tab.1 Time program and characteristic ions for MS determi-
nation of PAEs in SIM mode
1 #HE 7k /
PAEs min
11
GCM S QP2010 o . DMP 2.35~ 3.91 163 133 77 164 163
NIST 05 LIB , . . DEP  2.35~ 3.91 149 177 176 150 149
; DBP  3.91~ 6.35 149 150 205 223 149
5 : 5 DEHP 6.35~ 9.54 149 167 71 57 149
; : DnOP 9.54~ 11.42 149 150 279 43 149
; 0 45 Um : 15
200 mm X 10 mm
. 05¢
: 35¢g Q5¢g
(DBP) -(2 ) (DEHP) > ’
(DMP) 10 mL 5%
(DEP) (DnOP): ; ; 30 mL
; ( )
2 g 0. 1 mg), 25
12 mL 25 mL,
1000 mg/L,4 C ; 30 mL ,
: 1 000 mg/ . PAEs ;49 mL 42 %
, 50 mg/L 8 rpm PAEs,
, 50mg/L 50 mL , 55T SmlL,
1.00 2 00 5. 00 10 00 , 2 ml,

50 00 mg/L. PAEs , 4 C , ., GGMS tel
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, y x (mg/L)
s ik

2 #X5Fk ’ -
21 2 2,5 PAEs

5 PAEs (1L020 R 0 999 8, 0. 03
50100 50 0mg/L), mg/L 1 50mg/L PAEs

, 1 UL, 3 (SIM )
2 PAEs

Tab. 2 Linear range, correlation coefficient, linear equations and detection limits of PAEs

/ (mg/L) (mg/ L)
DMP 1. 0~ 50.0 0. 999 99 y=5355.613x- 931. 94 0.024
DEP 1.0~ 50.0 0.999 99 y= 3 955. 13x+ 260. 85 0.018
DBP 1.0~ 50.0 0.999 85 y= 26 349. 07x— 20 091. 22 0.013
DEHP 1.0~ 50.0 0.999 97 y= 14523.71x— 1 298. 05 0.021
DnOP 1.0~ 50.0 0.999 99 y=2 118.62x+ 138. 34 0.027
4.525
5.0X10° DBD
3.292
2.850 8.617
s DEP 10.917
§ 2.5%X10°F MP DEHP
gz DnOP
0 l_*_, l‘ I 1 1 1 I > w 1 T I
25 3.0 35 40 45 50 55 60 65 7.0 7.5 80 85 90 9.5 10.0 10.5 11.0
i [8]/min
1 50 mg/L PAEs
Fig 1 Seected ion chromatogram of 50 mg/ L. PAEs
22 PAEs " "
, 4 4 s DBP DEHP
” 5% ’
3
3 , Tab. 3 Precision of standard measurement
/(mg/ kg)
221 ARARAE RN E T kHE A 50 DBP_DEHP DMP _DEP _ DnOP
mg/ L 1 UL, 5 1 50.08 49.98 50.00 50.01 49, 98
. RSD 3 , DBP DEHP 2 50.07 49.96 50.02 50.04  50.00
DMP DEP DnOP 0. 34% 3 49.86 49.98 50.01 49.95 50. 02
0 13% 0.51% O 40% O 03%, 4 50.09 49.96 50.25 50.17  50.01
L L L 5 50.34 50.12 50.60 50.46 50. 01
222 SEEBHFRNE TERE R 2.00 g
RSD/ % 0. 34 0.13 0.51 0.40 0.03
( 01 mg) .
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Tab.4 Precision of samples measurement
/(mg/ kg) 3
DBP DEHP DMP  DEP DnOP ,
1 26.75 17.27 N.D N.D N.D 9 200 g(
2 26.24  17.24 N.D N.D N.D 0 1 mg) ,
3 26.97 17.30 N.D N.D N.D 510 15 mg/kg PAEs ,
4 26.90 17.79 N.D N.D N.D i 7
5 27.04 17.55 N.D N.D N.D 7 ,PAEs 88 85%~ 101 83%
RSD/ % 1.19 1.37 / / / , 1. 44% ~ 2. 77% ,
23 ;
2 00 g( Q1 mg) 5, Tab.7 Experimental results of adding PAEs sample recover
PAEs , 5 PAE / / RSD/
5 , DBP DEHP (mg/kg) (mg/kg) (mg kg 1% %
L. 77% 2. 06%, DBP 26.75 5.0 31.49 94.67 2.13
5 DBP 26.75 10.0 36.36  95.93 1.91
Tab. 5 Experimental results of reproducibility DBP 26. 75 15.0 41. 60 98.98 1.78
/(mg/ kg) DEHP  17.78 5.0 22.75  99.29 2.77
DBP DEHP DMP DEP DnOP
) %85 182 ND ND XD DEHP  17.78 10.0 27.97  101.83 2.43
) 5579 1778 N.D  N.D ND DEHP  17.78 15.0 32.81  100.19 2.19
3 2705 17.43 N.D N.D N.D DMP N.D 5.0 4.51 90.14 2.08
4 2%.90 18.01 N.D N.D N.D DMP N.D 10.0 9.35 93.50 1.76
3 27.04 17.50 N.D N.D N.D DMP N.D 15.0 14. 52 96.79 1.44
RSD/ % 1.77  2.06 / / / DEP N.D 5.0 4. 44 88.85 1.83
DEP N.D 10.0 9. 25 92.54 1.69
24
DEP N.D 15.0 14.07  93.82 1.53
GG-MS
PA Es , , DnOP N.D 5.0 4.48 89.66 2.62
081624 h 1HUL DnOP N.D 10.0 9. 06 90.62 2.15
PAEs ,  PAE , DnOP N.D 15.0 14.38  95.85 1.86
6 . DBP DEHP
1. 08% 1. 62% , PAEs 24 h 3 2+ e
6
Tab. 6 Experimental results of stability PAEs )
/ /(mg/ kg) > >
h DBP DEHP DMP  DEP DnOP , , GG
0 27.08 18.13 N.D N.D N.D MS 1~ 50 mg/L
8 26.82 17.79 N.D  N.D N.D (r>099938), 0 03 mg/ L;
16 26.74 17.91 N.D N.D N.D 5 10 15 mglkg PAEs
88 85% ~ 101. 83% , 1. 44%
24 26.38 17.43 N.D N.D N.D
~ 2. 77% ; , 0~24h
RSD/ % 1. 08 1. 62 / / /

2. 06% ;
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0. 51% , 1. 37% PAEs
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