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Abstract Objective: To determine the concentration of vanillic acid by polyoxometal — based host — guest frame
material modified glass carbon electrode. Methods: A stable polyacid — based host — guest metal — organic frame-
work material PMoV @ MIL — 100 ( Fe) was synthesized by combining vanadium — substituted phosphomolybdic
acid (PMoV) with MIL - 100( Fe) according to the synthesis method of polyacid — based host — guest framework
materials. Functional composite material PMoV@ MIL - 100 ( Fe ) @ Pt was prepared by composite metal nanoparti-
cles with PMoV@ MIL - 100 ( Fe) by solution method, and was used to modify glassy carbon electrode, detect
vanillic acid, and prepare vanillic acid electrochemical sensor. Results: Under optimal conditions, the vanillic
acid electrochemical sensor showed wide linear range and high sensitivity. Rapid and sensitive detection of vanillic
acid could be performed under mild conditions with excellent stability. Conclusion:; The electrochemical sensor
constructed in this experiment provides a new idea for the detection of vanillic acid.
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Fig.1 TEM images of PMoV @ MIL -100( Fe) (A) and PMoV @
MIL -100( Fe) @Pt (B)

RWEHR L

3.2 44w

I AR L P AR 48 21 Ah Sl 3% v X6 1l 45 1 PMoV il
PMoV@ MIL - 100 ( Fe) #4717 Ak, LAAfE F 24k
SR B AT, 3 T HI T 565 AR B B L. 5K
AL WK 2 FFs, 7 1 060 961 865 F1762 cm ™' 4k
LI 5] 4 AW R sh g ZE il T P -0, Mo =0,
Mo - 0, — Mofll Mo - O, — Mo 74, X 4 e 3h
U J2 Keggin &I PMoV FRFIENE , H45 L W] PMoV
YA . 7E PMoV@ MIL - 100 ( Fe) fy3 &1,
BT PMoV4 ANERE U6 () [R] B, 76 1708 F1 1366 cm ™!
I 2 AN Y R 0 O H BT ok B D AR R A
n(C=0)Ffn(C-0)MPrMash, htn LM
PMoV@ MIL - 100( Fe) & %I04 o

— PMoV@MIL-100(Fe)

— PMoV

Transmittance/%

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers/cm™!

2 PMoV and PMoV@MIL -100 ( Fe) ZT5ME
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Fig.5 EIS diagram of different modified electrodes
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Fig.6 Vanillic acid detection by different electrodes ( A) and vanillic acid detection by modified electrodes at different concentrations (B)

3.7 SRS

TEAR R 525 214, PMoV@ MIL - 100 ( Fe) @
Pr/GCE {5 i e AR 7 2 2 174 61 000 A5 AN [) £ M) 7 o
R, 28 SCI0 4R 5T, i e B SE I Sk B A MR Z
[T LR 5. 1 AB MG F A BT IR ol 6 L LA K 28
MiAZRR) pH 4 2.5,
3.8 FHHRME A

ASE I 7E i L A&, H PMoV @ MIL - 100
(Fe) @ Pt {31 LAl R ] DPV 3647 75 BERR 1) 5
K, &5 SR 7 - A iR AT, 7 SRR AE 18
PR A 3 1) R A g 7, L AR I L 9 i

RWEHR L

J3£ 14 38 10T 98 i, 7 10 ~ 180 71 180 ~ 480 pmol -
LRI PB R FRANE R R (7 -B) o Hktk
Tk
Y=0.022 5X+0.127 7 r=0.997
Y=0.011 87X +2.044 r=0.998
PHAAHT A RIIRR(S/N =3) 3 0.431 pmol - L',
3.9 iR AR
DR RS B 6 A AR R A TR A 0B A, AR S
Kook DPV 3k, A 5 7 00 R 1) 245 ) A 0L = nT i
XS UM 7 P ™ A I A 0 B X R 4
SRTME2,5 - RRFERS R R IR R



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44(9)

Current/pA
(=2}
1

T
0.6 0.7 0.8 09 1
Potential/V

E7 FAEEFERREMNGNERA)FRESHERMEEXR(B)

- 1643 -
B
10 +
8 7=0.01187X+2.04387 =
P=0997

6 .
< .
E .
g o4 -
= -
O -

-
-
21 o 1=0.022 5x+0.127 7
" 7=0.994
-
0 -
T T T T T T
0 100 200 300 400 500
¢/ umol.L"!

Fig.7 The effect of different concentrations on current ( A) ; Linear relationship between concentration and current (B)
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Fig.8 Effects of different distractors
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@MIL - 100 (Fe) @ Pt & 14fi 5 M AN [A] HL# , RSD Hy
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MRS o 25 SR 3R BT, 7E WK Hh iy [l i 3R AE 95. 6% ~
105.6% ,RSD 7 1. 2% ~ 2. 6% ; 7F [ 3 7K o %) 1] fig %
1E£95.7%~102. 1% ,RSD #£ 1. 6%~2.3% (F 1),

F1 EEEN
Tab.1 The recovery test

G IMAE € 15 mEs RSD/

(sample) (added)/( pmol - L=1) (found)/(wmol - L.71) (recovery) /% %
7K (lake water) 50.0 52.79 105.6 1.2
75.0 75.09 100. 1 1.6

100. 0 95. 62 95.6 2.7

M %7K ( tap water) 50.0 50. 33 100.7 2.3
75.0 76.59 102. 1 1.7

100. 0 95.73 95.7 1.6
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