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Determination of Phthalates Substances in Food Using Dispersive Solid
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Abstract: The purpose of this research was to establish a DSPE-RP-HPLC method of simultaneously determining six
kinds of trace phthalate plasticizers in food and simulants. The extraction conditions using HLB as sorbent material for
enrichment and purification were analyzed by orthogonal experiments. The resolution solvent determined is acetonitrile
6 mL, magnesiuml35mg, and sodium chloridel20 mg. The result showed that the linear regression correlation coeffi-
cient for peak area to concentration is above 0.999 ; the relative standard deviation is 0.3% ~4.7% (n=5) ; the aver-
age recovery is 62.9% ~105.0% ; and the detection limit is 0. 019 ~0. 046 mg/kg. It was concluded that this method
is simple, efficient, low cost, and higher recovery.
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EEEER. AR _BPER_ JBS(DEP) (SR
iR = JES(DIBP) (SBA_EER — T B5(DBP) (5
A _BRNES(DAP) PR B (2-2E2E)
BS(DEHP) 307 BBt — [EFEE(DNOP) ,BBES (&
1B40) , OBE ToKIMBREE RAIR(ID9 DHT4D) , A
ERYEFEAEHACZHFIBREAT, 40 ~60
pm HLB 2 18 1ER, CBEBEYRERBERERAT,
18.25 JKMREE 5K, B, B8 KB OBBBVARR
DEN 9% ) IBBETCHER, £FUIARS PAEs,
1.2 FB2UERE

SLIGY B 59845 . U3000 SRCREEEN , ieE
LIMINIRS , Z£EE Dionex 28 ;100 mL SIREF/LNL(3
-18K) ,f8E Sigma N T); FC104 B DHTRI, /8
BEBRNZNEAT; BREBEEEXTEE, D8R
SIS EBRENAT; WH3 AESIORESIY, DEre
DITINES BRAT; KQ-50E ABE SRS, B
UhBA N ERAT,
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¥REX DEP 0. 0189 g, DIBP 0.0197 g, DBP 0.0193
g, DAP 0.0198 g, DEHP 0. 0209 g, DNOP 0. 0208 g &
F 100 mL. SSRP, WALBEAELTES, HISE
BIEBR, DBIEL 50 pL,0.75 mL,1.5 mL,2.25
mL,3.0 mL BF 5 T 10 nL. BEM, BOBEREE
B, XAEERIMMEENEE DA, RSB EH
TEMDN,
1.4 SRRBBIEITFE

BiZit N C18 1?,5 pmx4.6 mmx250 mm, )
BNEBBEAK, BERRER B V(BEE) : v
(7X)=50 : 50, E/ARREL 6 min 0979 68 : 32,12 min
BY79 82 : 18,20 min BY/9 90 : 10,21 min B5,/9 96 : 4,
28 min B9 100 : 0,1R%F 3 min, KIMINZSKEN

276 nm , I ERN 23 C ,FHEEARRR N 10 L,
1.5 tGEmAtE

DBVE 24. 0 mL FBX CRBR(FIZREN
0.03 g/ml) B8 SEER AR DEN 10% ) K
. CEEBR (RN 50% ) , & F 100.0 mL B
INED, K RDBINN8.0,8.0,8.0,4.8,4.8 mL &,
5,24. 0 mL 40)$ 7K, J0 100. 0 mg HLB, JRJE 1
min, /5000 t/min B/ 10 min, [F_EER , D0 6.0
mL 288, B0 120. 0 mg oK FRBREERD 120. 0 mg
[UCHA,RIE 2 min, FFE, N EBERE —RIEE LR
25(0.45 pm) , =5,
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BEVIRIERS a I5RB0Y V(EBES) : V(X)=170 :
30, EURFRLEE 10 min /579 80 : 20,18 min 85 90 :
10,28 min 979 100 : 0,£R%5 4 min, HEIMRIES b
Wi.4 TR, BJIRILINFREEBE 1 ZEiRER T
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Fig. 1 Recovery rate of PAEs under

diffierent gradient elution programs
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JEPHRAE S R A IR D A i P BRI TR S 4

R 1 PAEs R8I @375 72 185X REFIHE R
Tab. 1 Regression equations, correlation coefficient

and detection limit of PAEs reference

X KR/

-
PAEs [l e 2 (mg- ke
DEP  y=0.012 56+0.058 00x ~ 0.9999  0.019
DIBP  y=0.031 84+0.046 66x  0.9999  0.021
DBP  y=0.01276+0.04595x  0.9999  0.028
DAP  y=0.007 61+0.041 57x  0.9999  0.032
DEHP  y=0.013 55+0.031 19x  0.9999  0.033
DNOP  y=0.002 05+0.031 37x ~ 0.9999  0.046
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RNBSZEMEBHED OIS, XERDEEES ~6
mL, NE—FREBITSH OB ToKREREE R
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Tab.2 Range analysis based on recovery rate
changes of PAEs

R I R e o
i53 ZHE/mL MgSO,/mg  NaCl/mg “FH[EITH/ %
1 4 120 120 93
2 4 135 135 83
3 4 150 150 88
4 5 120 135 92
5 5 135 150 85
6 5 150 120 84
7 6 120 150 88
8 6 135 120 89
9 6 150 135 90
k, 264 274 266
k, 261 258 266
k, 268 262 262
k, 88. 14 91.22 88. 67
ky 86.91 85. 88 88.53
ky 89. 36 87.31 87.21
R 2.44 5.34 1.46
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SEh PR T 8B N R B TS BB TS E,
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0.03 g/mL) , B8, ZBSER RFRDEN 10% ) , K
B, CBSBR (AR 50% )T 6 1P PAEs Y 15)(0)
I 62.9% ~105. 0% , N @NWIREREN 0.3% ~
4.7% JEBBIS AT T, [INCEEBR (KR DN
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Tab.3 The spiked recovery rate and relative standard deviation of samples

DEP DIBP DBP DAP DEHP DNOP
fnbrg / a 0.671 0.814 0.694 0.836 0.791 0.754
(mg- L") b 1.343 1.628 1.388 1.673 1.583 1.508
FEMIIK +a 2.373 3.001 2.915 2.908 2. 606 2.267
ZEMK +b 5.373 6.264 5.757 6.017 5.436 4.725
i (3% ) +a 2.293 3.090 2.824 2.952 2.690 2.295
pilpressivd
it +a 2.182 3.068 2.801 2.842 2.651 2.216
(mg - L") N
ZEE(10% ) +a 2.747 3.124 2.849 2.762 2.416 2.017
KiFi+a 2.641 3.078 2.809 2.815 2.480 2.066
ZEE(50% ) +a 2.777 2.989 2.781 2.608 2.275 1.898
FEWIK+a 88.4 92.2 105.0 86.9 82.3 75.2
MK +b 100. 1 96.2 103.7 89.9 85.9 78.4
S (3% )+a  85.4 94.9 101.8 88.3 85.0 76. 1
milheEs Ml +a 81.3 94.2 100.9 85.0 83.7 73.5
/% ZEE(10% )+a  102.3 96.0 102.7 82.6 76.4 66.9
KiFi+a 98.4 94.6 101.2 84.1 78.4 68.5
ZWE(50% )+a  103.4 91.8 100.2 78.0 71.9 62.9
FEWIK +a 1.4 3.0 1.6 1.1 1.4 2.6
&K +b 0.3 2.3 1.2 0.5 2.4 7
2 (3% ) +a 0.4 3.6 1.0 1.0 4.7 1.8
RSD/%
H it +a 0.6 3.2 1.4 1.0 3.2 3.6
(n=5)
ZEE(10% ) +a 1.3 3.9 2.1 1.1 4.2 2.1
K +a 1.1 3.3 1.9 1.4 5.0 0.8
ZEE(50% ) +a 0.8 3.2 1.7 2.3 5.0 3.0
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