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( 1 DMP - ADMP  ESI-MS
HNMR . ESI-MS ( positive) m/z: 210.0 M+H * 440.9 2M +Na *; 'H-NMR (600 MHz
CDCL,): 63.89(s 6H 2CH;) 4.19(s br 2H NH,) 6.66(dd J=8.4Hz J=2.4Hz 1H ArH)
6.70(d J=2.4Hz 1H ArH) 7.70(d J=8.4Hz 1H ArH). ADMP.
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Fig. 1 Synthesis of hapten and antigen of dimethyl phthalate ( DMP)
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( RSD) ; 7 -
( 2)o icCLEIA 80.2% ~116.0% RSD <3.6%;
74.5% ~95.2% RSD <6.2% icCLEIA
1 DMP
Table 1  Cross—reactivity of DMP and its analogues with antibody
1Cs,
Analogues Half+ nh1b(1[(}1rgy/3h(:eﬂltdt|0ﬂ (JUbb( 1217?6‘1)011“131
Dimethyl phthalate ( DMP) 4.75 100
Dinonyl phthalate ( DNP) > 10000 ND
Di-iso-nonyl phthalate( DINP) > 10000 ND
Di-n-octyl phthalate( DNOP) 690.33 <1
Diphenyl phthalate( DPhP) > 10000 ND
(2- ) Bis( 2-ethylhexyl) phthalate( DEHP) > 10000 ND
Dicyclohexyl phthalate( DCHP) 427.50 <5
Butyl benzyl phthalate ( BBP) 413.06 <5
(2- ) Bis( ethoxyethyl) phthalate( DEEP) > 10000 ND
( 4- 2- ) Di(4-methyl2-pentyl) phthalate( BMPP) > 10000 ND
(2- ) Bis( 2-methoxyethyl) phthalate( DMEP) > 10000 ND
Dibutyl phtalate ( DBP) 399.21 <5
Di-iso-butyl phthalate ( DIBP) 458.93 <5
Diethyl phthalate ( DEP) 861.32 <1
ND: ( Not detected) o

121
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Fig.3 Matrix effect of soy sauce (a) and liquor ( b)
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Table 2 Determination results of icCLEIA and gas chromatography-mass spectrometry( GC-MS) ( n =3)
icCLEIA - GC-MS
Sampl Spiked level . .
Samples ( pe/L) Found Recovery RSD Found Recovery RSD
' (pe/L) (%) (%) (pe/L) (%) (%)
20 16.56 +1.54 82.8 9.3 17.38 £1.42 86.9 8.2
Liquor 50 40.10 £0.98 80.2 2.4 46.13 £0.43 92.3 0.9
100 116.03 £1.62 116.0 1.4 92.90 +£10. 06 92.9 10.8
20 22.40 £0.72 112.0 3.2 17.82 +0. 86 89.1 4.8
Sov s 50 42.60 +0.55 85.2 1.3 37.24 £2.92 74.5 7.8
0y sauce
100 90.47 £3.35 90.5 3.7 95.23 +£4.20 95.2 4.4
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Indirect Competitive Chemiluminescent Enzyme
Immunoassay Method for Determination of Dimethyl
Phthalate in Soy Sauce and Liquor

ZHU Bin ZHU Fan XU Zhen-Lin YANG Jin-Yi LIU Chun-Hong SUN Yuan-Ming
WANG Hong LEI Hong-Tao SHEN Yu-Dong’
( Guangdong Provincial Key Laboratory of Food Quality and Safety College of Food Science
South China Agricultural University Guangzhou 510642  China)

Abstract 4-Amino dimethyl phthalate as the hapten was coupled to carrier protein and then used to immunize
New Zealand rabbits. Polyclonal antibody which showed specific binding to dimethyl phthalate ( DMP) was
thus obtained and on the basis of this an indirect competitive chemiluminescent enzyme-dinked immunoassay
(icCLEIA) was developed. The experimental parameters of icCLEIA were optimized as follows: the
concentration of coating antigen was 50 pg/L  the primary antibody concentration was 92. 5 pg/L  the
secondary antibody concentration was 1 pug/ml distilled water ( pH 6.0) was used as diluent solution and the
competitive reaction time was 40 min. Under the optimal conditions the icCLEIA exhibited a linear working
range from 0.74 pg/L to 30.32 pg/L with the limit of detection of 0. 29 pg/L. The cross—reactivity of thirteen
structural analogues was lower than 5% . The recovery of DMP from spiked liquor and soy sauce samples
ranged from 80.2% to 116.0% and the average RSD was less than 3.6% . The detection results of the spiked
liquor and soy sauce samples were consistent with those by standard gas chromatography-mass spectrometry
method. The developed icCLEIA method exhibited a practical potential for detecting DMP residue in food
samples.

Keywords Dimethyl phthalate; Indirect competitive chemiluminescent enzyme immunoassay; Liquor; Soy
sauce
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