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1.3 )
10.0g 100 mL 16 PAEs ,
15mL 1I5min , s
[2 7]
20an( ) x 1.5 an( ) , 16 PAEs
s 1.0 an s )
Na&aSOs 4.0 g Fbrisil 1.0 an / (1/9
NaSO4 10 mL. , 1/43/7 2/3 v/h) ( 1),
, 25 mL / (2/3) , DMEP
/ (273 vlv) , , DEEP ,
; , / (2/3 v/v)
0.50 mL 400 Pg/L. BB ( B), 1.00 | 200 M g/kg
ml, PAEs
1.4 GC-EIMS Tab 1 Recoveries of PAEs for different elution solvents
GC DB-5 M S (30 m x at200 Lg/kg
0.25mm i d, 0.25 Pm); He ( 99.99% ); %
65.0 kPa 1.00 MI; PAE s
280 °C; 120C7 10 C/mn 20T 213 377 1/4 1/9
( 3.5min)_ 30°C/mn 235 C( 2mn) DM P 76. 8 73.5 70.6 70. 1
10C/mn 250 C ( 8mm) (30 C/mn DBP 98. 8 102 8 100. 5 94.3
290 C ( 10mn) EIMS , DM EP 80. 3 49.6 221 nod
706V 1. 05kV: 230 C; DEEP 79.8 523 25.4 n d
. 260 C; 35mh DEHP  105.6 1023  107.9 99.7
60 HA DOP 97.6 101. 2 99. 5 103.2
2
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16 PAEs 2 1(a)  BB(200 GC-EIMS SM
Bg/l) 16  PAEs(200 Hg/L) , 16 PAEs ,
GC-EIMS SM ; 1(b)
2 16 PAEs BB (IS) GC-EIMS SM

r

Tab. 2 The retentbn tines( 4 ), the characteristic bns the linear regression equations the correlation
coefficient ( r), method detection lin its of 16 PAEs and BB ( IS) under GC-EIM S SIM conditibns

PAEs

t, A in (m/z2) y= kta r /(ng/g)
1 DM P 5.22 163 194 y = 1. 1004« — 0. 0052 0. 99990 0. 41
2 DM IP 5.90 76 120 135 163 y = 3.6923x - 0.089% 0. 99995 0. 13
3 DEP 6.70 105 149, 15Q 177 y = 11239 - 0. 0150 0. 99994 0. 26
4 DAP 8. 35 104, 132 149 189 y = 0.5603x - 0.0132 0. 99997 0. 70
5 DPP 8.62 104 121, 149 150 209 y = 1.4491x - 0. 0297 0. 99994 0. 59
IS BB 8.76 91, 105 194 212 - - 0. 73
6 DIBP 9.57 104 149, 150 204 223 y = 1.4606x + 0. 0258 0. 99998 0. 11
7 DBP 10. 57 149, 150, 204 223 y = 1 3472x + 0. 0503 0. 99998 0. 86
8 DMEP 10. 99 76, 104 149 y= 06100x - 0 1761 0. 99623 8 90
9 DEEP 12. 55 76 149, 193 y = 0 6264x — 0. 1570 0. 99715 271
10 DPP 13. 21 149, 150 237 y = 1. 4204 - 0. 0366 0. 99991 0. 20
11 BBP 16. 33 149, 150, 206 y= 1.1036x - 0. 0176 0. 99989 2. 76
12 DCHP 18. 86 149, 150, 167, 249 y = 1. 23400 - 0.0158 0. 99987 0. 28
13 DEHP 19. 15 113 149, 150 167, 279 y = 1.3129¢ + 0. 0393 0. 99981 1. 49
14 DPhP 19. 37 77, 153, 225 226 y = 1. 1485x - 0.0230 0. 99997 1. 08
15 DPhIP 23.13 77, 153 225 226 y = 1.4453x - 0.0703 0. 99992 0. 63
16 DOP 23.42 149, 150 279 y = 1. 3158 - 0.0236 0. 99991 1. 83
2.3 1.3 5 16 PAEs
1.00 UL 5 ( 70.9% ~ 123. 0% ,
50.0~ 800.0 Kg/kg ) 16 1.6~ 1% ( 3)
PAEs , 2.5
2 . GC-EIMS SM 50. 0~ ,
800.0 Hg/kg 16 PAE r , , 5
0.99623 ~ 0.99998 DMEP MDL DBP DEHP DEH P
8.90 Hg/kg 15 PAEs MDL 0.11 DEP DMP
~2.77 Mg/ke « »(GB 5749- 2660)""
2.4 DEH P 0. 008 Ug /g
10.00 g ( , DEH P
PAEs , PAE s R
), 100 200 ,
Heg/kg 16 PAEs ,
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3 16 PAEs
5 (n=5)
Tab 3 The mean recoveries and the rehtive standard deviatbns of 16 PAEs in sam p les

and the analytical results of 16 PAEs in five vegetable samples(n= 5)

R /% RD /% 5 w /( ng/g)
PAE s
A B A B
1 DMP 77.6 79.0 8 64 1.57 - - - - 1. 00
2 DM IP 70.9 80. 9 6. 25 4. 89 - - - - -
3 DEP 825 90. 8 11.8 3.93 0.33 0. 44 0. 49 0.36 -
4 DAP 88.6 855 7. 41 13.8 - - - - -
5 DP:P 90.6 87.7 7.55 14. 4 - - - - -
6 DIBP 116 100 6 72 3.04 10.70 885 5040 5.76 2 46
7 DBP 121 93. 4 127 6. 30 5.53 513 7.50 3.20 0. 28
8 DM EP 85.0 78 2 11.9 6. 80 - - - - -
9 DEEP 821 83. 0 10. 1 3. 81 - - - - -
10 DPP 980 95. 1 7. 36 6.75 - - - - -
11 BBP 99.2 98 8 7. 21 3.26 - - - - -
12 DCHP 982 96. 1 7. 61 5.10 - - - - -
13 DEH P 123 87. 1 14.6 4.42 250 1495 5810 4610 2340
14 DPhP 94.7 89.2 7. 88 4.12 - - - - -
15 DPh P 93.4 94. 4 7.52 4. 44 - - - - -
16 DOP 102 75. 8 8 81 3. 19 - - - - -
C- MDIL; A: 100 B g/I; B: 200 M g/L
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Abstract An analytical mu ltiresidue m ethod was developed for the smultaneous detem inatbn of 16 PAEs in
vegetables by GC-EIM S, Sanples were extracted by hexang cleaned up on a Fbril column then were
detem ned by GC-EI/MS w ih BB as the intemal standard The recovery studiesw ere perfom ed at 100 and 200
Bg/kg fortification Evels for each phhalate and the recoveries ranged fran 70. % 1o 123.0% w ith a relative
standard deviatbns betveen 1. @ and 13 . The detectbn lim its of hem ethod were less than 2. 77 Hg/kg for
hemostof PAEs except for DMEP. The developed method was linear over the range assayed 50~ 800 Hg/kg

w ih detem nation coefficients n the range of 0. 99623 ~ 0. 99998 Finall, the developed analytical method
was applied to the detemm nation of 16 PAEs n five vegetab les
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