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BIBA T R ET 5T PiE AL (MIPs) ; R ¥HEAL 0 MIPs 5 37 g4 7504 0% 4) B 2 8 9o Mk @ ) 4%,
DINP &F i w4 4% B 5B 45 B B 7T DA bk 25 A-8545 o F DINP B w4425 5 DINP 49 EAR %, FA At
BB AN AE S P DINP $94-%, i 2 R 5 2 AL KR4I, ST R T I A A M. %55 k69 B F2 AAT=0.03¢c+
3.07, % 28 R2=0.998, ZHTEE 5x 10~ 1 x 10 mol/L, ARl FE A 2.7 X 10 mol/L, 18 5 Rk & 89 Andf Bk & 4
105.3% ~ 115.7% .
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Quick Detection of DINP in Samples by Molecular Imprinted Sensor
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Microbiology, College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: An electrochemical sensor based on molecularly imprinted sensor for quick detection of DINP was developed in
this research. Firstly, imprinted polymer particles (MIPs) were prepared through thermal polymerization. Then, MIPs and
agarose were mixed in proportion. The electrochemical sensor for DINP was fixed by the mixture on a glassy carbon elec-
trode. The sensor can be combined with the template molecule DINP and its electrochemical signals are influenced by DINP
concentration. Thus, it could be used to detect DINP levels in samples, and DINP concentration was quickly detected in wine
samples without sample pretreatment. The linear equation in this study was Al = 0.03¢ + 3.07, the correlation coefficient is
R?=0.998, the linear range was 5 x 107-1 x 10" mol/L, the sensitivity limit was 2.7 x 10 mol/L, and the recovery rate was
105.3% -115.7% .
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487K —H iR 5 Tfg (DINP) H&E ~F TH
(AIBN) | & P —HUIE NG IR TR (EGDMA) | 48R —
2 TFlE (BBP) . F R —H iz —H 5 (DMP) | 484
THR T (-2 32 3E) i (DEHP) , KA BUE A1k
BHEA AT o EENIEIR (MAA) , KETT B 4 HF
fb2F AT BR A Al 5 LN A TR B e (MMA) |, R
2= 0 — T R IEERE , KT R A
J 75 R (KsFe (CN) o) , REETT 7k KA~ 50 -
Kl Ph BG4 at.
1.2 fRREEMTIE

i VR A 151 % DINP 43 BB 58 4 ) i
Hi. [ 50mL HEJE R H A 0.5 mmol DINP |
1.5 mmol MAA Al 10 mL ZJEIEHF, BUEAERE IR F i
YER 6h. FEHIA 15 mmol HYAZIE ] (EGDMA) Fil
20 mg #Y AIBN, FMR A1 AR BRE 10 min,
HEEHHERE 60 CHEE/KRIPIIES 24 h. 15
A EYREBEEY, TG @ 0.28 mm ZMFE
i, 7920 K/ NS — By A RORE . P - O BRI TR
(RFRLEA 9« 1) P T BRI 45 1 0RL 22 50 42 kit
RIGHAF R R ZR R, BHIGEKEEZRAF

i, e o fE s, . B0 TR R A ik
(NIPs) LA [l #¢ J5 3 i #85 , HoJ2 A A B AR 4 +
DINP.

B 20 mg MIPs HIAZ] 1 mL. 2% OB
w43 20 mg/mL ) MIPs B, RI5H5%
A 3 uL MIPs ¥R T 3% ik HEL AR 2% 1T (BBl F AT AT 15
I Hee ok i 4k) | o T8 5 fa Ak 2% 1 BROE B — )2
MIPs .
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Bl 45 1 AL 2% MIPs A 5 mmol/L 2k
BB PBS I (7% 0.1 mol/L KCI, pH 7.0) Hii it
76 R AK 2 P ok K W H AR 4> F DINP 1 b o i
2k, DINP FIRIHEEE 5 50 ~ 1 000 nmol/L, 45/ ¢ i
A BB B A 5 min, fEPRHLAZ A-0.1 ~ 0.6 V., BEK
FIHEIEER 3 ¥R, iCs% MIPs [EIF DINP #ijjm X i A
fRIE L IR AR Ak (AD |, IFVEH AT 5X5)0% DINP ¥k EE
(PSS
1.4 MR FER ML

fiifl 0.01 mmol/L DINP & . 0.04 mmol/L
MAA . MMA FIPS 4 P e v W (45 610D LA SR [l ik
£ DINP MR RIRMIE AR (G5 )5) %
10 mL, 43| #EAT 2K 4. 45 Gaih e E , B
DINP 5 & Dhge R4 5 A s 256 5 S S
fH, J= DINP 545 J)fg A+ BAE 5 i 52 bRl
HH.

HEWAFRE 5 (AR LB MAA il 4 1%) MIPs 4%
10 mg, Z3AARTWARIE AT < 1.1 :2.1:3.1 4,
1 : 5 (A 6 mL () DINP-Z G 5 S0ikag
Hrfr DINP ¥EEHIH 0.02 mmol/L. FREHRAE i ALE
IR 2 PR W 12 h. SRS B B 0 1 W e
BZEELE LG, RIS DR, #RC
(1) T A MIPs J5iA X DINP f6 05 i
(c,—c)V-M

m
KA. O 4y DINP (1P M 5, mg/g; co 4 DINP )
G, mmol/L; ¢ A AN e _EIEW T DINP [
WP, mmol/L; V R AAT, mL; M 5 DINP AHX}
SrF i ; m i MIPs 5, mg.
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10 mg, SIS hikRid A.B.C.D.E.F f§ 6 ¥
4 H, DINP : MAA : EGDMA H¥Bing&E: A
J1:3:15,B N 1:3:20,C K 1:3:25,D K

0= (1)
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KA B MIPs LSS MIPs [
TESURHIE , XF LGRS MIPs TR,
1.7 EBRHESSITEIE
Huri g b5 R A e F ks IR, ARSI
i DINP. %X J5 i A DINP fg il i 100 . 200 .
300 nmol/L HIF 4 25 mL, b5k A B.C. HiHil
B HAB ISR B DINP J& , JEF 748 FREIAR [R5
B BGE.

2 #R5HL

21 ZERMMHMEER

Bikl 5 ~20 umol/L Y DINP ZJE¥ W, tHIRIE
TR 29 CHRGGWH, 7351 10 mg MIPs 5 NIPs
S, S TR MR N 1 PR, B DINP ¥
FERIANWTIE R, NIPs 7 10 pmol/L B i) W i it 2 4
PTARLAN, T MIPs YW TS AR ARSI K, [l MIPs
X} DINP [ fff i B @ K F NIPs. MIPs X} DINP [
B KW BE i 2.29 mg/g X R NIPs 5 K W Bff
0.50 mg/g Y 4.58 fi5. 455K W MIPs 5 DINP fi4h
ARSI HR , BEXT DINP 45750 .
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Fig.1 Adsorption isotherm of MIPs and NIPs for DINP
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Fig.2 Peak current changes of MIP sensor vs concentra-
tion of different substances
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Fig.3 Cyclic voltammetry curves of different concentra-
tions of DINP and relationship between DINP con-
centration and current peak difference
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FERRIIE R, MIPs I Hh 3087 (16 B 35 2 /st bl 22 1
DINP (54, I 1 FEA%, B A7 Bok#R (B 3(b)).
ATCHEAE N uA) 5 DINP (IHEE (¢, Bk nmol/L) 7&
5x10% ~1x10°mol/L & RAFRILRME R, Lty
FEl AI=0.03¢ +3.07(R* = 0.998) , K iFR N 2.7 x
10" mol/L.
2.3 IseRERIEERMAK
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55 R ) S B BRI 22 18] /AR EL AR FE O B 55 0T LR 2
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Fig.4 UV absorption spectra of DINP , three monomers
and the mixtures of each monomer with DINP
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Fig.5 Adsorption of different ratios of template-
monomer MIPs in DINP solution
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Fig. 6 Adsorption of different ratios of crosslinker MIPs
in DINP solution
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Fig. 7 Scanning electron microscopy image of MIPs une-
luted and eluted
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2.6 SEFREFERATER
G PR A4 5 5y B A5 B s 18] i
SLERAE IR IR 1, mER 105.3% ~ 115.7% , “FAT
SIS E] AR AR AE R 22 (RSD) A 0.4% ~ 1.2% , 35/
T 5% , BEBHAS 7 A i ) HERA .
%1 BiE® DINPHMAREIE (n=5)
Tab.1 Recovery of DINP in white spirit sample (1 = 5)

JIA &/ [alfi i/
i ElZ/%  RSD/%
HEd (nmol-.L™") (nmol-L™") ek
A 100 105.3 105.3 1.2
B 200 231.3 115.7 0.6
C 300 338.7 112.9 0.4
3 & it

ABFE Rl & T MIPs, FH T 45 5 2k A6
DINP. i 33 F A A6 AR 42 A I, 8 1 A6 I 915 il
H5x 10 ~ 1 x 10°mol/L, # MR K 2.7 x 10°°
mol/L , [F] i X S Bt B4 7 1 AR BNSCSE 56, i
EISCR A 105.3% ~ 115.7% , P47 S50 8] A X Fx v
% (RSD) M 0.4% ~ 1.2%, SZU b AT 55 i A vERfR k.

AHIFFE 7 1 RERS PRHEAGIN P 1 DINP (1) 5 1
AT B FREATTAC B, BT R T B ; 5 HH
2t — M R SCASAIR | SRR A R ARSI B [ e
Peri, BERE I & A W B R A — b Pkt | o L R
SRR . RIS, AT iE 45 1% MIPs X} DINP
WA B (W B BE T, X P S & S A e ad R o
AR O 62 B3t A kg AL ) 7 FH 5.
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