EBIRERKXZZH  2025,46(2):30~36 DOI: 10.12259/j.issn.2095-610X.520250205
Journal of Kunming Medical University CN 53 -1221/R

FUAEHRNAKFEERENEYFmEEREENE8lE

EE WLZ)’ ;%%E I\ 1,2)’ éaﬁﬂﬂg 1.2)’ !ykg‘f(m 1,2)’ uﬁﬁ 7*47_11,2)
(DREHEHARFEHEFREZEARAGY SR T E LSBT,
DMRAEMESS PR, =8 LW 650500)

(#Z] HIY JFR—Fraetgsent . PRE . FTRLALA I A Wy B B (MEs) 19 518, i i) S 02 I Fn 7 Al
PRUCA I TE, Jiik AR 1Y Hummers J7 751 & B A DL 5 0928 S A W B 1 (POD-like ) 1 Fr R 48 b A 52
55 (2D GO), FA Ok 58 BB FHLEE B F P nT AL A I MEs POfL RIS . 850 2D GO refgfifbid ik
A (H,0,) 5 fifr= A A RAMERN R E A R - OH), #mHIEE 3, 37, 5, S-PUH BRI, 31, 5, 5-
tetramethylbenzidine, TMB) %4t 4 5 (4 1 ox—TMB, 454 MEs (5838 JFE1E X “2D GO+TMB+H,0,” H(afE ik
F A R B VR F S B T X MEs APl T ARSI . &858 22T 2D GO i Ay L taF &5 B BT A 2k
PERGIN G ] (10 ~ 1000 pmol/L) LA Kz BT B9AG M BR (LOD < 7 pM), Il FH T 5 i 28 1T AR & FP Y MEs, [k
REM LT

[REIR] A BN BB thEMERG Yl

[(hESES] 06563 [XEiFREE] A [XEHS] 2095 - 610X(2025)02 — 0030 — 07

Preparation of Graphene Oxide Nanosheets and Their
Portable Colorimetric Determination of Biothiols

WANG Xin ¥, WEI Yubo ¥, LI Yupeng 12) " YAO Jiacan ¥, YU Fang 12)
(1) College of Pharmacy & Key Laboratory of Pharmacology for Natural Products
of Yunnan Province; 2) The College of Modern Biomedical Industry, Kunming
Medical University, Kunming Yunnan 650500, China)

[Abstract] Objective To develop a method capable of real-time, rapid, and visual detection of MEs ,
providing a powerful tool for early diagnosis and assessment of diseases. Methods In this study, flake graphene
oxide (2D GO) with excellent peroxidase—like activity (POD-like) was prepared by a modified Hummers' method,
and a sensing strategy for the rapid visual detection of MEs was constructed by integrating colorimetry with a
smartphone. Results 2D GO can catalyse the decomposition of hydrogen peroxide ( H,0,) to produce highly
oxidative hydroxyl radicals ( + OH), which oxidize the colourless 3, 3', 5, 5'-tetramethylbenzidine (TMB) into
blue ox-TMB. The strong reducing effect of MEs on the "2D GO + TMB + H202" colorimetric sensing system
enables rapid visual detection of MEs. Conclusion The colorimetric platform constructed based on 2D GO has a
wide linear detection range ( 10-1000 pmol/L) and a good detection limit (LOD < 7 uM), and was successfully
used for the determination of MEs in foetal bovine serum samples, with satisfactory recovery rates.

[ Key words] Graphene oxide; Biothiols; Colorimetric sensing; Peroxide mimics enzymes
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Fig.1 Colourimetric mechanism diagram
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Fig. 2 Characterisation of the materials and validation of enzyme-like activity
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Tab.1 Comparison of Michaelis constants ( K,, ) and maximum reaction rates (

v..)

max

K, (mmol/L)

V__ (107 mol/L/s)

YKl s .0, B .0, 27 30k
HRP 0.4340 3.700 10.00 8.170 [20]
GO-COOH 0.02370 3.990 3.45 3.85 [21]
Casein-CuS 0.355 234 - - [22]
H-GNs 5.100 2.256 4.550 5.060 (23]
2D GO 1.276 3.123 4.670 6.900 -
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Fig. 5 Evaluation of detection performance
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Tab.2 Comparison of different methods for detecting MEs

HEARFR ik PyJs LG ot R Z7% 3CHk

mBrB BAE HIK GSH 7.5 ~ 100 pmol/L 1.41 pmol/L [24]

TCNQ Fl GO WAL HTE GSH 0.25 ~ 124.3 pmol/L, 0.15 pmol/L [25]
124.3 pmol/L ~ 1.67 mmol/L SR

MNPG PGk GSH 0.2 ~ 20 pmol/L 0.05 pmol/L [26]

7 BAEI-2-E L -1, v - Cys. Hcy.

3 M R REOBAHE iy Tgen 05 ~ 15 pmollL 0.10 pmol/L [27]

BrDMC Jriniiers GSH 1.0 ~ 100.0 pmol/L 0.4 pmol/L [28]

2D GO [RRLAZS Hey 10 ~ 1000 pmol/L 0.66 pmol/L AT AE

PlE R, THARIR . BE— R BE T LK
PEE BRI MEs (4 52 56 45 5 5 58 Sh—nl DL 3 12
Kl MEs BRI EAT LLER . 452 IR 3. S fE

FRAR X [ Wi 5l 88.4

% 3 BadmiEMEREIE B MEs #ill R

Tab.3 Detection results of MEs in fetal bovine serum spiking assays

FHUER LAY LE (AR I8 6 XS TG 25 L Hh MEs 4620

~107.9%, FKWZITEAET

P B2 P BAT L A

BeSh TRt (umolL) ‘ EYIILIR RS ‘ FHL Ak ik
Kl (umol/L) IR (%) RSD(n=3, %)  Fill(pmol/L) MR (%) RSD(n=3, %)
GSH 0 55.20 - 43 7.80 - 49
50 101.90 96.90 7.0 60.99 105.5 2.6
400 458.74 100.8 33 411.82 101.0 0.5
800 851.42 99.6 6.5 871.99 107.9 1.0
Cys 0 13.55 - 43 11.15 - 49
50 60.20 94.20 7.9 65.90 107.8 43
400 411.47 99.50 7.7 403.83 98.20 1.4
800 817.99 100.5 6.3 716.78 88.40 0.5
Hey 0 10.40 - 72 11.50 - 6.2
50 61.22 99.50 2.0 62.27 100.9 5.6
400 408.90 99.50 1.7 411 99.90 2.1
800 813.00 100.3 0.4 811.4 100.1 1.1
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