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Simultaneous deter mination of 9 kinds of plasticizersand 5 kinds of antioxidants
in edible vegetable oil by solid phase extr action-gas chromatogr aphy
JIAO Xun', XU Yue', ZHANG Ming-gang’, XU Long-hua', XU Zhi-xiang'

(1.College of Food Science and Engineering, Shandong Agricultural University, Tai’an Shandong 271000;
2. Weifang Engineering Vocational College, Qingzhou Shandong 262500)

Abstract: A method for simultaneous determination of 9 kinds of plasticizers and 5 kinds of antioxidants in
edible vegetable oil by solid phase extraction (SPE) -gas chromatography (GC) was established and
evaluated. The results showed that the limit of detection of the method was 0.024~0.087 mg/kg, and the
correlation coefficient R = 0.999 1 in the range of 0.1~50 mg/L. The recoveries in food simulation solution
and edible vegetable oil were 76.90%~123.35%, and the relative standard deviation (RSD) was
1.47%~8.85%. This method is stable and reliable, and it can be used for simultaneous analysis of multiple
plasticizers and antioxidants in edible vegetable oil. Besides, some plasticizers and antioxidants residues
were detected in the selected 14 kinds of samples.
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1.2 StHEeEEH
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22 trEMZ

DMP y=12478x+142.15  0.1~50 0.061 0.999 8

BHA  y=22133%-1020.6  0.1~50 0.087 0.999 4
0.1 1.0 5.0 10.0 50.0 mg/L
BHT  y=20 749%-319.86  0.1~50 0.059 0.999 2

GC
DEP  y=13 687x+123.07 0.1~50 0.057 0.999 6
0.1~50 mg/L R=

TTBP =17 324%-279.64 0.1~50 0.068 0.999 2

0.999 1 y
DIBP =14 645%x+385.29 0.1~50 0.035 0.999 7

S/N=3 1 Y
DBP  y=16 133x-157.23 0.1~50 0.066 0.999 6
PN N BBP =15 063x+400.6 0.1~50 0.033 0.999 8

23 FiEGUR d

DEHA y=17 336x-588.46 0.1~50 0.086 0.999 7
2246  y=18 628%x-266.29 0.1~50 0.063 0.999 5
425 y=20 384x+403.93 0.1~50 0.024 0.999 8

DEHP y=18 058x+274.39  0.1~50 0.035 0.999 7
DOP y=17 621x+480.68  0.1~50 0.024 0.999 6

DNP  y=17 877x+451.7 0.1~50 0.025 0.999 7




RHREER 8275 2019F £ 15

ProElut PSA 4% -
ProElut SPE
ProElut
2 3
2.00
175+
§ 1.50
% 125¢ DBP
E 1.00
% 0751 DEHA DEHP
Z 050}
025
0 L
25 50 75 100 125 150 175 200 22.5 250 27.5 30.0 32.5 350 37.5 400 42.5 45.0 475
fisf 8] /min
E2 4SHRELERSHEEILZE
4.0
351
_30F
(=3
= 25t
X BHA
E 20+
% 15}
E (1)'(5) i DBP
0 __J L e J. h.
25 50 7.5 100 125 150 17.5 20.0 22.5 250 27.5 300 32.5 35.0 37.5 40.0 42.5 450 475
Fif 1] /min
E3 9SHMELHRSHEEILE
24 FiEREKE 9~11 12 13
14 3
9 5 2011
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RSD 1.47%~9.13% DEHP QM 0.3 mg/kg
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Fz2 9MIBEFII 5 MINE T IR L RFBIIRERE (n=3)

%

0.5 mg/L 2 mg/L 0.5 mg/L 2 mg/L
RSD RSD RSD RSD
DMP 73.68 3.97 82.41 6.03 84.72 5.86 103.57 2.32
BHA 83.64 7.35 92.34 9.13 79.96 4.73 85.27 6.18
BHT 91.05 2.37 84.79 6.41 82.53 7.82 88.94 4.29
DEP 90.46 1.77 96.18 2.13 94.38 2.86 112.35 6.47
TTBP 88.43 7.04 80.96 5.37 72.98 8.73 78.97 6.35
DIBP 91.78 2.23 102.71 4.82 88.19 5.23 95.27 7.38
DBP 106.81 4.17 101.39 4.42 113.84 8.25 98.71 7.24
BBP 106.08 2.21 102.83 5.79 108.47 5.37 120.28 2.83
DEHA 115.79 9.07 109.18 5.75 94.74 8.75 104.91 5.95
AO 2246 92.41 8.75 83.92 1.47 74.92 6.79 80.86 8.29
AO 425 82.74 4.71 79.05 7.29 84.06 5.35 76.24 6.97
DEHP 105.94 8.49 96.37 6.41 91.77 4.83 103.92 3.14
DOP 95.01 3.47 88.46 6.39 91.18 5.74 89.86 5.93
DNP 103.57 6.18 96.11 491 86.67 5.49 92.74 6.85
R 3 14 MaREYHEREN LGSR
/ mg/kg
BHA BHT DEP DBP BBP DEHA AO 2246 DEHP
1 n.d. n.d. n.d. 1.78 £ 0.02 4.36 +0.03 6.37+0.02 1.38 £0.02 2.65+0.08
2 n.d. n.d. n.d. 1.10£0.01 n.d. 22.39+£0.01 1.05+0.03 2.74 +£0.07
3 n.d. n.d. n.d. 1.29 +£0.02 n.d. 3.76 £ 0.25 1.68 £0.01 0.98 £ 0.09
4 n.d. n.d. n.d. 2.82+0.03 n.d. 1.69 +£0.17 n.d. 2.01+0.04
5 n.d. n.d. n.d. n.d. 2.34+0.11 4.95+0.28 n.d. 1.40 +£0.03
6 2.04 £0.07 n.d. n.d. 1.34 £ 0.04 n.d. n.d. n.d. n.d.
7 3.86 £0.12 n.d. n.d. 1.31 £0.01 n.d. n.d. n.d. n.d.
8 1.94 +£0.02 n.d. n.d. 1.39 +£0.02 n.d. n.d. n.d. n.d.
9 2.02+0.21 n.d. n.d. 1.42+0.11 n.d. n.d. n.d. n.d.
10 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
11 2.34+0.03 n.d. n.d. 2.14+£0.02 n.d. n.d. n.d. n.d.
12 1.95+0.14 2.11+0.08 2.3+0.13 n.d. n.d. n.d. 1.81 +£0.07 n.d.
13 1.99 £ 0.05 1.98 £0.01 n.d. 3.88+0.24 n.d. n.d. 1.19+£0.02 n.d.
14 2.07 £0.02 5.45+0.33 1.37 £ 0.06 1.47 +£0.07 4.44 +0.27 n.d. n.d. n.d.
n.d.
4~13 DEHA 22.39 mg/kg
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