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Potentiometric Sensor for Determination of Shikimic Acid in Illicium verum

Fructus Based on Molecular Imprinting
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[ Abstract | Objective: To prepare and optimize a kind of molecular imprinted sensor, investigate its
performance and applicability, and use it for the determination of shikimic acid in Illicium verum fructus. Method :
The molecular imprinted polymers ( MIPs) were prepared by bulk polymerization with shikimic acid as a template
molecule, with 2-vinylpyridine (2-VPY), 4-vinylpyridine (4-VPY) and methacrylic acid ( MAA) as functional
monomers, and then they were loaded in polyvinyl chloride ( PVC) membrane as sensing component of ion-
selective electrode (ISE). The morphologies of the optimal MIP and imprinted membrane were studied by scanning
electron microscopy (SEM). A series of electrode performances, including the pH applicability, standard curve,
selectivity, response time and stability, were investigated. The potentiometry was employed to detect shikimic acid

in I. verum fructus, and the test result was verified by UV-visible spectrometry. Result: Under the optimized
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conditions, 2-VPY was screened as functional monomer to prepare MIP ISE, as the rough porous structure of the
electrode material and the pH tolerance, selectivity, response time and stability of the electrode were beneficial to
the actual samples analysis. The detection limit of this methos was 1 x 10 ° mol-L ™", with linear range of 1 x
10 7°-1 x10 "'mol-L™" | slope of 38.7 mV+decade "', and electrode response time of 3 min. The real sample test
results were consistent with those provided by UV spectrophotometry. Conclusion: The novel MIP ISE was

applicable to the determination of shikimic acid in I. werum fructus because of its high sensitivity, selectivity,

accuracy, precision and stability.
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Fig. 1 Molecular structures of shikimic acid, 2-VPY, 4-VPY
and MAA
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Table 1 Optimization of electrode film composition

e VP S/ pl A f*:‘f
/mg  pop TEHP DOS /mol- L decade -!
MAA-MIP 6 70 Ix10°°~1x10"" 13
6 70 Ix107° ~1x107"  31.7
6 70 1x107°~1x10"" 28.3
4-VPY-MIP 6 70 Ix107° ~1x10""  39.9
6 70 Ix107®~1x10"" 13.3
6 70 1x107° ~1x10""  35.2
2-VPY-MIP 6 70 Ix107° ~1x107"  39.3
6 70 Ix107° ~1x10"" 23.4
3 70 1x107* ~1x10""  21.7
6 70 1x107°~1x10"" 38.7
10 70 1x107° ~1x10""  26.4
15 70 1x107° ~1x10""  17.6

7 PVC #1530 mg,

3.2 2-VPY-MIP A4 L RIEL S BRIP4k R 4
Tl T 2 BT (SEM) X4 Hi (9 2-VPY-MIP #53 K
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ROREAR 73 AT BRI 2], R4 29 50 pm, [ 2(B)
AN ORL R TR 25, AT, R 2 HDRLEE 22 L,
2 MR AL TRCR M R IR, B 2(C) D A
(4 2-VPY-MIP E[J 8 5 3 T JE 25, nl UL, MIP AL 24
SEERAE PVC B S Bh 454 A M) T 42 v e A L
SN R SRR ETE
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Fig.2 SEM images of 2-VPY-MIP particles( A) ,2-VPY-MIP (B)
particle surface and 2-VPY-MIP( C) based membrane
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Fig.3 Effect of pH on 2-VPY-MIP-based electrode response
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Fig.4 Potential response curves of MIP,NIP and blank membranes

toward shikimic acid
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Table 2  Potentiometric selectivity coefficients for MIP based SA
ISE
. PEPETE R B . PEPEIE R A
Ty ] Ty
ogK logK

CH,COOH -4.93( -1.89) Na, SO, -2.32
BE TR -4.52( -1.63) Na, CO, ~3.10
43 C -2.81 (NH,),C,0, -2.89
NaCl -2.35 PR -3.23

465 P 30K NIP I e il 00 18 B R 5

3.6 FL BRI N RS AR E ME ) B[R] T A R
FEL AR D — e 5 VR 2 A D — e B B, A ST
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95 % Jr s W 18] o MTP Fg Bl o S92 EF [6] 6% 00 5 &5 28 40 &1
5FR,YS SAWETE 1 x10™" ~1 x107° mol- L' 48
AR, L AR 3 min NG E . MIP HLER AN 18 72
AR e B 45 B R e B (1 x 107" ~ 1 x 10 mol-L7")
WA T MR M B AR W O (1 x 1077 ~ 1 x
10 *mol-L™") , B H Hi (7 B BE#E 3 min 3k B AH I (4
SV A AE, R T UL R B R AT
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Fig.5 Potential response time of MIP based ISE
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Table 3 Comparison between potentiometry and UV
spectrophotometry based on determination of shikimic acid in SA

(n=3)

No. Lk RSD LI RSD
/mg-g ! /% Fy/mgeg ! /%

1 6.8 4.9 7.0 3.2

2 6.9 5.6 7.1 4.1

3 7.0 4.5 6.7 2.7

FEHGR R 2504 SA By 5, I RE S5 R 5 08 O ik it
FIXFLE . AN 3 From , L34k il e 45 0 5 52 4 o0 e
JCRELFE AT, RSD HRAE 6% AT, $ 75 8 7 vk H AT §L
L 60 MR P MORS 5 o DRI, PR A0 I P R R 5 Y
2-VPY-MIP % ISE 4 B H] T /\f 11 A rh 25 552 At
L AERA ST
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