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Fig. 1 SEM images of obtained (a) clenbuterol-MIP and (b) NIP beads
. 1 .
1%
. MIP
MIP : MIP
5%  MIP .
o-NPOE( £, =24.0) DOS( &, =4.8) DOP( &, =5.0)
31.3% (w/w) PVC 62.7% (w/w) NPOE 1% (w/w) NaTFPB 5% ( w/w) MIP.
1

Table 1  Influence of membrane composition on electrode response

Plasticizer ( % w/w)

PVC NaTFPB MIP

Linear range Slope*

(% w/w) NPOE DOS DOP (% wiw) (% w/w) (‘mol /1) ( mV /decade)
31.7 63.3 - - 0 5 1x10° ~1x107° 32.2+1.0
31.3 62.7 - - 5 1x107 ~1x10™* 55.7+0.5
31.2 62.3 - - 1.5 5 5x107 ~1x10™ 54.4+0.5
33.0 66.0 - - 1 0 1x10° ~1x107* 55.8 0.8
30.2 60.3 - - 1 8.5 1x10° ~1x107* 51.0+0.4
31.3 - 62.7 - 1 5 5x107 ~1x10™* 56.3 +0.7
31.3 - - 62.7 1 5x107 ~1x10™ 51.7 0.5

*3 + ( Average from three measurements =+ standard deviation) . NPOE: Nierophenyl octyl ether ; DOP: Dioctyl

phthalate; NaTFPB: Sodiom tetrakis 3 S5-bis( trifluoro-methyl) phenyl borate.
3.3 pH 140
120+ I-l'.\-
pH1~11 2 — \
/ "
2 . pH7.0-~8.5 100} /' \
> .
. pH>8.5 E 80r
pH E 60+
. pH< 407 \
7.0 20r
13 0 1 1 1 1 L
o 0 2 4 6 8 10 12
3.4 pH
3 MIP 2 pH 0.1 mmol/L
1.0x107 ~1.0 x 10~ mol /L
55.7 mV/decade 7.0 x10™° mol/L. Fig.2 Effect of sample pH on the electrode response

MIP ( NIP) of 0. 1 mmol/L clenbuterol
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Fig. 3 Calibration curves for clenbuterol-MIP NIP and
blank membranes
Na + K + CaZ + Mg2 +
NH; logK™™ 7.57 -5.94 —7.43 —1.78 —6.17 2.50.
Na® K7 2
o (n=3)
3.6 Table 2 Potentiometric selectivity coefficients for the MIP-
: based clenbuterol ISE ( n =3)
( 95%
) 4 Interfering ion logKk Interfering ion logK
_ Na* -7.57 (-6.28) ° Cu?* -7.35
1%10° ~1 x10™* mol/L ! (=6.28)° v
K* -5.94 (4.96) * Zn”* -7.84
5 so ( 1 H* —6.86 Ractopamine ion -2.50
%107 ~1 x 10_4 mol/L) ( 1x107™* ~ Ca?* —7.43 Ethylenediamine ion —6.06
_ Mg?* -7.78 NH, —6.17
1 107 mol/L) 2 !
* NIP ( Values in parentheses are
the selectivity coefficients for NIP membrane electrode) .
4 C 1 6.4% -
3.7
0.22 ym 3, 98% ~ 107%
3min o N o
3
70
1% 10 mol/L 110 mol/L
6op T MoV I— Table 3  Application of the proposed electrode to determina—
50t tion of clenbuterol in pig urine samples spiked with different
= 40 amounts of clenbuterol
£
@ 30 q
E 20k Sample Added ( So:g) N R?C;;Cvf Ty
10} i 1 27.7 29.6 1.6 107
110~ mol/L. -
of — — 2 83.1 84.743.3 102
1x10°* mol/L
. L 1 L L 3 138.5 135.4 +4.5 98
o =l 4?2 800 sil 4 166.2 171.2 +4.4 103
4 * + ( Average from three measurements *

standard deviation)

Fig.4 Potential response of the MIP based ISE
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Potentiometric Sensor Based on Molecularly Imprinted Polymer for
Rapid Determination of Clenbuterol in Pig Urine

LIANG Rong-Ning' GAO Qi' > QIN Wei"'
"( Chinese Academy of Sciences and Shandong Provincial Key Laboratory of Coastal Zone Environmental Processes
Yantai Institute of Coastal Zone Research Chinese Academy of Sciences Yantai 264003  China)
*( Graduate University of Chinese Academy of Sciences Beijing 100049  China)

Abstract A polymeric membrane ion-selective electrode for the determination of clenbuterol is described. It
is based on a molecularly imprinted polymer ( MIP) as an ionophore for molecular recognition which can be
synthesized by precipitation polymerization using clenbuterol hydrochloride as a template molecule. Under the
optimized conditions the proposed membrane electrode exhibits Nernstian response to the protonated clen—
buterol over the concentration range of 1.0 x 10”7 —1.0 x 10~ mol/L with a slope of 55.7 mV/decade and
the detection limit is 7.0 x 10 mol /L. The MIP-based sensor shows excellent selectivity rapid response time
and satisfactory long—term stability. The potentiometric sensor has been successfully applied to determine the
clenbuterol in pig urine samples with recoveries between 98% and 107% and an analytical time of less than 3
min.
Keywords Molecularly imprinted polymer; Potentiometric sensor; Clenbuterol
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