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Abstract: In order to find a rapid, simple and sensitive method for determination of iodine in food, a gold nanoparticle
modified electrode was constructed by cyclic voltammetry (CV) to detect iodine ion (I'). In situ reduction of gold
nanoparticles (Mb@AuNPs) using methanobactin (Mb), and the self-assembled modified electrode was preparaed by
electrodeposition. Mb@AuNPs was characterized by transmission electron microscope (TEM), the electrochemical
behavior of iodine ion (I') was investigated by CV. The optimized conditions for iodine ion detection were as follows:
Electrodeposition scanning rate 0.11 V/s, number of scanning cycles 30, buffer concentration 0.05 mol/L, buffer pH 6.5.
There was a good linear relationship between oxidation peak current and I' concentration in the range of 0.01~10.00
pumol/L, R* was 0.9992. The detection limit was 2.88 nmol/L (S/N), and the quantitation limit was 9.60 nmol/L. The
recoveries of iodine content in different foods were 96.22%~103.57%. The results show that the modified electrode has
good precision, stability, reproducibility and anti-interference ability for the determination of I, which meets the
requirements of the determination method and can be used for the determination of I in practical samples.
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Fig.1 TEM images of Mb@AuNPs
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Fig.2 CV responses of modified electrode
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Fig.3 Influence of different number of electrodeposition cycles
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Fig.4 Effect of PBS concentration in different buffer solutions
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Fig.6 Influence of different scanning rate
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Fig.7 Response of modified electrode to different
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Table 1 Mb@AuNPs comparison of self-assembled decorated
electrode with other electrochemical detection methods

AR SRR ik PR (mmol/L)  LOD(pmol/L) — 3CHk

CC-I-ISE E-t 0.001~100 0.1 [36]
silver microwire CSV  0.00001~0.0001 0.003 [10]
PtTMeOPP/ GC  E-t 0.1~100 8 [37]

[rOx/GC cv 1~4.6 0.5 [38]

PLG-GO/GCE DPV 0.0005~1 0.1 [39]
Mb@AuNPs/Au  CV 0.00001~0.01 0.00288  AHISR

2.5 FHMtERE

SRR IZAGAE ARSI T A48, ZEAG AR 21
TSI 100 54 BE i TS+, W5 X Ao i
gE IR, g5 A E 8 Fran, £E 0.001 mol/L 11
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e 1t 2R G H B A8 1k, Ca?" |, Br XHM&ifi
B AT A LA I I, AFL R ARG 00 3% SR 114 JC BH 5
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Fig.8 The influence of interfering substance on
the detection of I" in modified electrode
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Table 2 Recovery rate of standard addition of detection method

SRR WREE bsE dREf EeE . RSD
(mg/kg)  (mgkg) (mg/kg) (%) (%)

piILuIERN 29.67 20 47.79 9622 283
Wik 0.43 20 21.16 103.57 212
wHE 33.81 20 52.92 9835 495

T 3 mL AR IS 20 mg/kg THR
WERE S AT 0B O AR RIS 3, 5 21 a3k 2, [mlifiese
N 96.22%~103.57%, FHXPRfEZE RSD 1 2.12%-~
4.95%, Iinm e | Wik AN O TR g LS AT A
FARUEGS I . RBNIZ I IEARE T 4E, v T2 brre
it L U
3 Zhip

LT R sl T o S A TR 2R S 3 S 4
K<z Mb@AUNPs [ ZHBEASAR AR, Sl IR Ze 1R
g% TR a2, 15 BB Fi B S
A Z A S5 . TEZ SR T AR AR TR
DUPERE RL4F, Tk B2 -5 A A i 1) HAT R 4r i 2tk
AR, A HH BR 5 AH O SCRIRAH PEAH XS B, HLIZH AR R
A R Ut s M | R8BS E PR LA R B HT T
PEAET o AT SEERXTSER Eav R h BAS I, EL R B il 25
7T SR, nT b v I R 5 s g AR
PRI
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