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Scheme 1 Molecular structures of the substrates used
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1 P(IPA) .P(IBA) BP
Table 1  Retentin of substrates on P(IPA) P(IBA) and blank polymer (BP) in acetonitrile (MeCN) mobile phase
3- 3- 3- 3-

Parameter 3—Indolecar!)0xylic acid 3dndoleacetic acid 3-ndolepropionic acid 3dndolybutyric acid
(ic (TAA) (1PA) (1BA)
k paipay 4.38 5.07 12.82 4.50
K peinay 3.00 2.59 3.18 6.36
apcirny 2.93 2.53 1.00 2.85
(i 2.12 2.46 2.00 1.00
k' gp 3.85 3.18 3.00 2.80
ap (p) 0.78 0.94 1.00 1.07
appamay 0.73 0.88 0.93 1.00
TFp(ipny 1.14 1.60 4.27 1.61
IFpapay 0.78 0.81 1.06 2.28
Searay 3.76 2.68 1.00 2.65
SrBay 2.92 2.79 2.15 1.00

(Flow rate) :1.0 mL/min;IFppay =k ppay 765 3 foqray = @paray /@sparay 3 Weanay =K papay /5 se 3 Soamay = appay /@ppanay ©

3.1.2 MeCN/HAc P(IPA) P(IBA) P(IPA)  P(IBA)
MeCN HAe P(IPA).P(IBA)  BP
C 2).
2 MeCN/HAc(99.4:0.6 V/V) P(IPA) .P(IBA) BP
Table 2 Retentin of substrates on P(IPA) P(IBA) and BP in MeCN/HAc(99.4:0.6 V/V) mobile phase
Parameter 3—lndzlecarb0xylic acid 342doleacelic acid 3—Ind3olepr0pi()nic acid 3—In%l()]ybutyric acid
(1ICA) (1AA) (1PA) (IBA)
E paipay 1.26 1.15 2.11 1.13
F vy 1.37 1.18 1.35 2.05
Qp(ipay 1.67 1.83 1.00 1.87
apany 1.50 1.73 1.51 1.00
k' gp 1.92 1.62 1.59 1.56
QRp(IPA) 0.83 0.98 1.00 1.02
Qpp(ipa) 0.81 0.96 0.98 1.00
IF o) 0.66 0.71 1.33 0.72
WFecinn 0.71 0.73 0.85 1.31
Searay 2.02 1.87 1.00 1.83
Focnny 1.85 1.80 1.54 1.00

(Flow rate) - 1.0 mL/min;lFP(“,A) = k,v(u’,\) 1k gp s fl’(ll’A) = Qp(ipa) /am,(“.A) 3 Wy = k’l’(lB,—\) Tk gp s fl,(“jA) = Qp(ipa) /aB[,(IBA) B

2 HAc P(IPA) .P(IBA) BP k'
f ( 1 )o HAc
x P(IPA)  P(IBA) . P(IPA)  P(IBA)
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. P(IPA) ( 1b) IPA JAAJIBA . TPA P(IPA)
IPA P(IPA)  TPA TPA TAA.TBA
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or 9.32
b
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1 TAA(O.1 mmol/L) TPA(0.2 mmol/L) IBA(0.1 mmol/L) BP  (a)

P(IPA) (b)
Fig. 1  Chromatograms of the mixture of TAA (0. 1 mmol/L) TIPA (0.2 mmol/L) and IBA
(0.1 mmol/L) on BP column(a) and P(IPA) column(b)

(Mobile phase) :MeCN; (Flow rate) 21.0 mL/min; (Detection wavelength) 2280 nm;
(Sample volume) :20 L.
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Influence of Properties of Indole-33-Carboxylic Acids on
Their Molecular Imprinting Efficiency

ZHANG Tie-Li"  JIA JunFang LU WenBo
(Department of Chemistry Tangshan Teachers College Tangshan 063000)

Abstract  Molecular recognition abilities of molecularly imprinted polymers of 3-indolepropionic acid
(P(IPA)) and 3-ndolybutyric acid(P(IBA)) were prepared using 3-indolepropionic acid and 3-indolybutyr—
ic acid as template molecule respectively 4-vinylpyridine (4-Vpy) as functional monomer ethyleneglycol
dimethacrylate (EGDMA) as crossdinker and acetonitrile as porogen by bulk non-covalent imprinting tech—
nique. The molecular recognition performances were evaluated by high performance liquid chromatography.
The results showed that both P(IPA) and P(IBA) exhibited molecular recognition ability for IPA and IBA
respectively in the mobile phase of acetonitrile. The affinity and specificity of the two polymers reduced in
acetonitrile/HAc mobile phase which proved that electrostatic interaction played an important role in the
molecular recognition processes. In addition the comparison of molecular recognition ability was made among
P(IPA) P(IBA) and P(IAA) which was synthesized under the same conditions as P(IPA) and P(IBA)
except for the template molecule. The imprinting factors (IF) were larger than 6.00 4.27 and 2.28 for IAA
IPA and IBA respectively in acetonitrile mobile phase 1. e. the imprinting efficiency decreased with the
increase of the carbon-number in the indole3-carboxylic chain. The study confirmed that there were cavities
with the shape and orientation of the functional groups complementary to those of IPA and IBA respectively
in P(IPA) and P(IBA). And the molecular imprinting efficiency reduced with the decrease of the acidity of
the indole3-carboxylic acid.
Keywords Molecularly imprinted polymer; Molecular recognition; High performance liquid chromatography;
3dndoleacetic acid; 3-dndolepropionic acid; 3dndolybutyric acid; Imprinting efficiency
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