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Determination of phthalic acid esters in juice using gas chromatography-tandem mass spectrometry

YAO Ming-dong
( Anyang Center for Disease Control and Prevention, Henan Anyang 455000, China)

Abstract; Objective To optimize gas chromatography and mass spectrometry conditions, establish a method for
determination of 16 phthalic acid esters in juice using gas chromatography-tandem mass spectrometry ( GC-MS/MS) , and
investigate the contamination level in juice in Anyang City. Methods The samples were extracted by hexanes, purified
with ProElut PSA Glass column, concentrated by nitrogen drying and then determined by GC-MS/MS using external
standard method. Results 16 phthalic acid esters were separated completely within 24 minutes. The linearity of 16
phthalic acid esters was 5-5 000 wg/L with correlation coefficients (°) above 0.99. The relative standard deviations
(RSDs) were in the range of 0. 1% -6. 1% . Recoveries ranged from 78% to 106% for all compounds at three different
spiked levels. The limits of detection were 0. 1-0.5 pwg/L. Conclusion 16 phthalic acid esters were better separated in
the suitable conditions of gas chromatography. Choosing the highest and most abundant mass precursor ion and the best

collision energy, the detection of product ion by GC-MS/MS could reduce the background and improve the sensitivity. The

method was simple, accurate and sensitive. It was suitable for the determination of phthalic acid esters in juice.

Key words: Phthalic acid esters; solid phase extraction; gas chromatography-tande mass spectrometry; juice;

plasticizer; food contaminant; food safety
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LR TR T (2-2 A 21 12.563 149 25 65 15 93
A — R % g 12.935 149 25 65 20 93
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ARFE R T A LR 15.217 149 25 65 20 93
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Figure 1  Product ion and collision energy optimization of DEHP
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55 b KPEE R

/(ng/L) /(pg/L)
AR R y =257. 548x -4761.2 5~5000 0.1
IS Sl b y =221.158x -3370.3 5~5000 0.1
AR ST y =325.238x - 8094. 7 5~5000 0.1
SRR TR y=380.883x - 10434.6  5~5000 0.1
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Table 3 Spiked recoveries and relative standard deviations of 16 PAEs
5 IRk (pg/L) Jnbz ml R/ % RSD/ %
" 2 3 1 2 3 1 2 3
A 2K iR R 0.1 0.2 1.0 80 85 93 2.6 3.0 0.9
S2K Wk — LB 0.1 0.2 1.0 91 90 89 1.0 0.5 1.3
SRR H 5 T fig 0.1 0.2 1.0 92 105 103 3.2 0.8 0.7
SRR H R T HS 0.1 0.2 1.0 82 97 102 4.0 1.1 0.1
SRR Wl — (2-HHE K iR 0.4 0.8 4.0 95 90 95 3.5 1.2 0.5
SRR T H R . (4-FF RE 2 L) g 0.4 0.8 4.0 87 99 98 2.1 3.1 0.6
SRR T HR — (2-L %3 LT 0.3 0.6 3.0 97 89 95 3.4 2.9 2.1
A — H R B 0.1 0.2 1.0 92 99 101 5.2 2.2 0.7
SR W R O hs 0.1 0.2 1.0 91 86 90 4.9 2.8 0.5
SR R TR g 0.3 0.6 3.0 83 106 98 3.8 3.7 0.5
S R (2-T A3 2 g 0.5 1.0 5.0 88 86 93 4.5 0.9 1.0
SR T H i 3 E iR 0.3 0.6 3.0 86 81 89 1.2 0.3 2.1
SRR HER —(2-23) O Bs 0.2 0.4 2.0 82 89 96 4.9 0.5 0.8
SR H iR RS 0.2 0.4 2.0 80 89 103 6.1 2.6 0.4
EiFS Eﬁﬁa e 0.2 0.4 2.0 78 87 105 2.4 3.2 1.0
K% S % — T-fiR 0.2 0.4 2.0 83 103 99 3.2 2.7 2.1
#F 4 RIPEES T PAEs £ 858 (ne/ke)
Table 4 Results of 16 PAEs in juice
pa axon TN ggcmm grom | own axom TP g nm g
75 R T e - N Z& T iz — C g T5 iz T TR - o “RTH RO
c P =
1 7.3 ND ND ND 22 ND 2.0 ND ND
2 ND 5.2 ND ND 23 0.6 ND ND ND
3 ND 1.0 ND ND 24 ND 5.1 ND ND
4 3.6 ND 9.2 ND 25 ND 6.8 ND ND
5 ND ND ND 5.4 26 2.0 ND ND ND
6 ND 6.8 ND ND 27 ND 3.2 ND ND
7 11.0 ND ND ND 28 4.2 ND ND ND
8 0.9 ND ND ND 29 ND 6.5 ND ND
9 ND ND 3.1 ND 30 ND 4.3 ND ND
10 ND 8.2 ND ND 31 ND 3.9 ND ND
11 9.5 ND ND ND 32 3.7 2.6 ND ND
12 ND 4.6 ND ND 33 5.6 ND ND ND
13 3.9 7.2 ND ND 34 0.7 ND ND ND
14 8.9 ND ND ND 35 0.3 ND ND ND
15 6.3 ND ND ND 36 ND ND 2.9 ND
16 ND 7.2 ND ND 37 ND 6.7 ND ND
17 ND 3.1 ND ND 38 ND 10.0 ND ND
18 ND 6.4 ND ND 39 2.9 ND ND ND
19 2.8 ND ND ND 40 6.8 ND ND ND
20 ND ND ND 0.9 41 ND 7.9 ND ND
21 ND ND 3.4 ND 42 ND 3.5 ND ND
1 ND SR A
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TR IR T]. AL APt ,2013,22(1) :100-102. 224 ,2011,30(10) :1079-1087.

[6 ] BRI, BX 37 3C, X T A5, 45 AR R 7K i 4828 — YRR TR 1 <A 635 - [ 9] e NRILAIE 5K W A K SR . GB/T 21911—2008
e ik [T]. PRd 5 (@ He 2k ,2005,22(5) :377-378. AR T R RRER AN [ S ] Jbat - b EARUE S AR ,2008.

[ 7] #eng g SKaTHe, . GC-MS M5 A Il 35 = Bk AR g 28 31 [10] e AR IR E A&, o [ E Kb oAb S 38 % 5 25, GB
B0 1], ALK 5« 4k 2% 43 15,2006 ,42(2) :115-119. 9685—2008 £ il 7% # A % A4 ek U R A T A= AR

[ 8] Ry R&E&E, M0 ARFEHE T 21 F4ER [ST.dbaT v A7 #E At ,2008.

RBBAL 7k
PEICRPEE T PRI %E A 5 b Sk AR A B

AW, T A, ANE  EHE LR M RN, R 4R R
(LLARFERAFE  AZE TS 010059; 2. FESBAZAFA XK, bE 100123;
AR ERM I AP, AFHF AR 010010)

B OE.BM ANEALREMELOABLNNETF WP LBATABGRELZTEMN T &, FHiE AR
RGBS R o A LA R KB, 5 R TRAF R AR A S E LM, AR RAF N EE LR
R 4 R B B A M B Ao R BB B R BATIRIRA A MR S b kTR A G e beik
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Rapid detection of cefalexin residues in milk by fluorescent immunochromatography assay
HU Jia-li, YU Dong-sheng, LIU Xiao-lei, YUN Cai-lin, LI Li, LIU Cai-hong,
ZHANG Fan, CHEN Yan, ZOU Ming-qiang
(Inner Mongolia Medical University, Inner Mongolia Hohhot 010059, China)

Abstract: Objective The cefalexin residues in milk was rapidly and quantitatively detected by fluorescent
immunochromatography assay and strip reader. Methods  The europium nanoparticles were synthesized by RP-
microemulsion technology. The Eu nanoparticles conjugated with cefalexin monoclonal antibody was used as a fluorescent
label. The cefalexin-ovalbumin and goat anti-mouse IgG was respectively used as the test line and control line on the
fluorescent strip. A rapid and quantitative fluorescent immunochromatography assay for detection of cefalexin residues in
milk was established equipped with a strip reader. Results The fluorescent immunochromatography assay had a good
correlation with ELISA | with the detection limit of 0. 16 ng/mL, and the IC,, value was 0. 6 ng/ml. The linear detection
range was 0. 16-5 ng/ml. The recoveries of spiked milk were between 100% -115% , and the cross-reaction rate of the
antibody with 12 kinds of antibiotics including cephalosporins and penicillin was less than 0.01% . Conclusion It was
easy, rapid, and sensitive for the detection, and had the potential to be a powerful tool for screening other antibiotics
residues in milk and milk products.

Key words: Cefalexin; fluorescent immunochromatography assay; rare earth europium nanoparticles; rapid and
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