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Exploration of enzyme-MnO, nanosheets hybridization probe for sensitively

colorimetric self-indicating of glucose
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Abstract A colorimetric self-indicating probe for glucose was constructed by self-assembly of MnO, nanosheets
(MnO, NSs) and glucose oxidase( GOD) in this paper. Under the weak acidic medium, glucose oxidase specifical-
ly catalyzes glucose into gluconic acid and hydrogen peroxide. The by-product of hydrogen peroxide could
efficiently dissolve the MnO, nanosheets, resulting into a significant decrease of the characteristic absorbance at
374 nm assigned to MnO, NSs. Furthermore, the absorbance difference was linearly proportional to the concentra-
tion of glucose ranging from 1 to 20 wmol/L. The fitted curve could be used for quantification of glucose with a
correlation coefficient of 0. 990 1. And the detection limit as low as 0. 1 wmol/L could be reached based on the
definition of three times of the deviation of the blank signal (30) and there was negligible interference with other
co-existing amino acids, anions, cations and protein, which indicated high sensitivity and selectivity of the hybrid
probe. The construction strategy of designated probe is readily generalized in principle for detection of numerous
analytes in view of reactive property of MnO, and the diversity of enzymes.
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Figure 1

(A) Photograph of Tyndall effect for water-dispersion of MnO, nanosheets (NSs) ; (B) A respective UV-vis spectrum of the aqueous dis-

persion of MnO, NSs; (C) TEM image of MnO, NSs; (D) AFM image of MnO, NSs
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Figure 2 (A) UV-visible spectra for water-dispersions of various concentrations of MnO, NSs; (B) A linear calibration plot of the various concentra-

tions of MnO, NSs
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(A) A serial representative absorption spectra of 32 wmol/L MnO, NSs in addition of the different concentrations of H, O, ; ( B) Absorbance

changes at 374 nm of MnO, NSs in the presence of different concentrations of H, O,
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(A) Representative absorption spectra of MnO, NSs (40 pmol/L) ,H, 0, (50 pmol/L) ,glucose oxidase (GOD) (1.5 mg/mL) and glu-

cose (50 wmol/L) ; (B) Absorption spectra of 40 pmol/L MnO, NSs (a) only,and in presence of glucose (50 wmol/L) ,GOD (1.5 mg/mL, glucose
(50 wmol/L) and GOD (1.5 mg/mL) ,respectively. Inset : the images of corresponding solutions in sunlight
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Figure 5 (A) pH-dependent glucose-decomposition of MnO, NSs; (B) Effect of temperature on the decreased absorbance of 1.5 pwg/mL GOD with

35 pwmol/L MnO, NSs system in the presence of 25 pmol/L glucose; (C) The time-dependent absorbance changes at 374 nm
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Figure 6 (A) Effect of the concentration of glucose on the absorption spectra of 1. 5 pg/mL GOD-35 pmol/L MnO, NSs based colorimetric biosen-
sor; (B) Plots of the decreased absorbance at 374 nm ( Inset:the images of MnO, NSs water solutions in the presence of various concentrations of glu-

cose in sunlight) ; (C) A linear calibration plot of the decreased absorbance for glucose
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Figure 7 Lineweaver-Burk plot of the GOD-glucose reaction
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Figure 8 FT-IR spectra of MnO, NSs, GOD, GOD immobilization on
MnO, NSs,respectively
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Table 1 Enzymatic conformation of free GOD and GOD with MnO,
NSs by use of CDpro software

Free GOD/ % Immobilized GOD/ %

Enzymatic conformation

o-Helix 41.9 31.7
B-Sheet 13. 1 19. 1
B-Turns 16.9 20.5
Radom coil 29.2 29.8
Total 101. 1 101. 1
1.0 5
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g 044
=
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O T T 1
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—— GOD; —— GOD+MnO,

Figure 10  Fluorescence spectra of free 20 pg/mL GOD and 20 pg/mL
GOD-150 pwmol/L MnO, NSs
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Figure 11  ( A) Selectivity of glucometer composing of 1. 5 wg/mL GOD and 35 pmol/L MnO, NSs. The white bars represent the addition of metal cat-

ion ions and anions. The black bars represent the subsequent addition of 50 pwmol/L glucose to the solution; (B) The white bars represent the addition

of an excess of amino acids (0. 5 mmol/L for L-cysteine and 1mmol/L for other amino acids,20 wg/mL for human serum albumin ( HSA) ) ; The black

bars represent the subsequent addition of 50 wmol/L glucose to the solution; (C) Selectivity analysis of glucometer for glucose ; Inset ; the color change

with the corresponding solutions; (D) Spectra of human blood serum samples dilution by different folds
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