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ABSTRACT: Objective To develop a colorimetric analysis method based on nanozymes, rapidly evaluate the total
antioxidant capacity of wild edible mushrooms (Auricularia cornea, Flammulina filiformis, and Pleurotus ostreatus)
in Yangzhou. Methods Nano silver modified manganous oxide (Mn/Ag NPs) nanozyme was prepared by the
hydrothermal method, and its microstructure was confirmed by various characterization methods. The total
antioxidant capacity of 3 kinds of wild edible mushrooms were extracted using different solvents, and their total

antioxidant capacity were evaluated by the colorimetric analysis method based on Mn/Ag NPs nanozyme. In addition,
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the evaluation results were verified using the commercial 2,2’-azino-bis-(3-ethylbenzthiazoline-6-sulfonic acid)

(ABTS) kit. Results

The colorimetric analysis method based on Mn/Ag NPs nanozyme achieved the rapid

evaluation of the total antioxidant capacity of wild edible mushrooms in Yangzhou. Total antioxidant activity was

Pleurotus ostreatus>Flammulina filiformis>Auricularia cornea. Extraction efficiency of solvent was ultrapure

water>mixed solvent>ethanol>ethyl acetate. Conclusion The colorimetric analysis method based on Mn/Ag NPs

nanozyme can rapidly evaluate the total antioxidant capacity of wild edible mushrooms in Yangzhou.

KEY WORDS: wild edible mushrooms; total antioxidant capacity; nano silver modified manganous oxide

nanozyme; colorimetric reaction; convenient evaluation
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Fig.l XRD spectra of Mn;O4 and Mn/Ag NPs (A), TEM images of Mn;04 (B) and Mn/Ag NPs (C), and TEM Mapping image of Mn/Ag NPs (D)
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Fig.2 XPS spectra of Mn;04 and Mn/Ag NPs (A), Ag 3d XPS spectrum of Mn/Ag NPs, and Mn 2p XPS spectra of Mn;O, and Mn/Ag NPs (C)
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Fig.3 UV-Vis spectra of Mn/Ag NPs+TMB, TMB, and Mn/Ag NPs reaction systems (A), EPR spectra of Mn/Ag NPs+DMPO, Mn;0,+DMPO,
and DMPO reaction systems (B), and reaction mechanism of Mn/Ag NPs+TMB reaction systems (C)
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Fig.4 Effects of reaction time (A) and buffer solution pH (B) on the Mn/Ag NPs+TMB reaction system and steady-state kinetics of
Mn/Ag NPs nanozyme (C)



244 B i R A T a R I 2 %16 %
A 5
6 E A
— &S
&
)
R
=
Agsr m=0.018 Cyy.4:570.56
72=0.994 X
() L
1 1 1 1 1 J 0 1 1 1 1 1 1
500 550 600 650 700 750 800 0 5 10 15 20 25
WK /nm 4 ZEVRE/(umol/L)

T A A RN AR BE 4 A2 25 E (9 Mn/Ag NPs+TMB [ 1K R B SCIE, ik FR4iA: % B W BE S Wi .
E5 MARRRELEAZ E#) Mn/Ag NPs+TMB B R 2R 0-1] WOGIEEI(A), 4i4: % E WIES Mn/Ag NPs+TMB
S AR Z IO BE (652 nm) 928 1814 1 (B)

Fig.5 UV-Vis spectra of Mn/Ag NPs+TMB reaction system in presence of different concentrations of vitamin E (A) and
linear fitting between vitamin E concentration and absorbance at 652 nm of Mn/Ag NPs+TMB reaction system (B)
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Table 1 Detection results based on spike recovery method

B It - R Elies RSDs ABTS 7l &
(44 % E MH)/(mg/g) (44 % E H5)/(mg/g) /% (n=3)% (Trolox 4 4)/(mg/g)
0 32.7 - 3.4 315
Ho B A - 20 51.8 95.50 0.5 52.9
40 73.6 102.25 1.6 70.3

AT BR R 22 (relative standard deviations, RSDs); - /8 AT

Rz

[ 6 47T A T T b B A

Fig.6  Processing process of wild edible mushrooms in Yangzhou
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Table 2 Detection results of total antioxidant capacity of wild
edible mushrooms in Yangzhou based on Mn/Ag NPs+TMB
reaction system

B v A Kl (4E 43 E M)  RSDs (n=3)
/(mg/g) %
Ak 32.7 23
A Py 4.9 4.5
H Rz ) EF

LR T 0.7 1.2
TRAVE 11.5 3.6
Ak 19.3 0.9
S i 4.0 4.8
LR T 1.4 2.7
TRAVE 8.1 1.5
Ak 3.3 3.3
Py 0.8 4.1

A H —
LR T 0.4 2.9
TRAVE 2.6 1.8

3 4 i

AT KT —FiHTF Mn/Ag NPs GKARRY L (.5
sk, TN AR R A BURE- | S5 . RS
B BB A AL RE S BIPEH . Mn/Ag NPs+TMB 2 W 14 £ fE
PR H AR (LAZELE R E 02 B R PTG,
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£ B PR AL TP B PR SE Y, A& PR Hz 0 B 1 A T AR
fois PE s, 4t as 2Kk, MR B s, BaiKIE R A
ORI RE AR A 0P BT A 2 FH B T e TS P I
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