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Construction of an Electrochemical Biosensor for Glucose Based on
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Abstract: To achieve rapid and highly sensitive detection of glucose, two-dimensional carbon-based nanomaterials
functionalized edge-modified graphene (FG) were used as a conductive carrier and glucose oxidase (GOx) as a biorecognition
molecule to construct a high-performance electrochemical biosensor for glucose detection (GCE/FG/GOx/CS). The electrochemical
sensing performance of GCE/FG/GOx/CS electrodes was investigated using cyclic voltammetry and time-current methods. The

sensing electrodes showed good electrosensing performance, high sensitivity (46.85 pA-mmol-L 'cm ?), and a wide linear detection

5130

I [ A, 0 BRORE, BRIV 1, 5 R T D R A0 G S M A S e SR T A ) 67 26 W A 22 AR A B R R SR [0 AR £ i B
2026,42(4):303-312.

MA Xiaonan, SUN Ganchao, WEI Xiaobo, et al. Construction of an electrochemical biosensor for glucose based on

functionalized edge-modified graphene surface modification [J]. Modern Food Science and Technology, 2026, 42(4): 303-312.

WS EE: 2025-02-18 ; 1&EIBHA: 2025-04-07 ; $EFHHEA: 2025-04-09

HE&WE: AREMKOFIE (CXXM2024-29) : FREHAEZHEETE (N0.2220004002701) : TERKBEAXE S & it kImE
(2024BEE02021) ; $RIITRHZITRITE (2023NYHZCO1)

1EEEN: D@ (1997-), %, MEARE, MRAE: BUFENERIFEEEMZ, E-mail: maxiaonanxw@]163.com

BIEE: XE®E (1977-), &, WL, AR, HxAE: ARNISHE. RERBEVZESREFER, RESEYMITEAR, E-mail:
livhy@nxu.edu.cn ; HEIERIEE: 738E (1978-), 5B, B+, ¥, HARARE: EREPYER. WEDREALSFA. BREREYH

1&, E-mail: fanght@nxu.edu.cn

303




MR @i

Modern Food Science and Technology

2026, Vol.42, No.4

range (0.05~1.60 mmol-L ") for glucose, with a detection limit as low as 2.37 umol-L ", In addition, the electrode showed good

selectivity, reproducibility (n=7, relative standard deviation RSD=2.05%), cycling stability, and storage stability (97.09% retention

of response current after one week). The recoveries were 98.5%~104.4% for glucose determination in actual beverage samples. The

method is simple, highly selective, and sensitive, providing a theoretical basis for the rapid detection of glucose content in food.
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Fig.1 Schematic of the preparation of GCE/FG/GOx/CS electrochemical biosensors
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Fig.8 The relationship between GCE/FG/GOx/CS sensing
system and glucose concentration

Z: (a) GCE/FG/GOX/CS 4% & A Gu 1 4 i\ T] EAB R
9 PBS i F a9 A i (b) Wik & 42,

R4E A (DL () i H 15 H GCE/FG/GOx/CS
A% 1) R U AT LOD 43 714 46.85 pA-mmol-L 'em
1237 umol-L s N T #E—HI0AF FG /E N AL
DAL IR BRI T AR I AR R RE Ty, T 50K GCE/
FG/GOx/CS 1% /& % %15 HoAth O 438 1) 58 T iy 11 861 45 0%
HLAL 2 AR AR SRR AT T LA, ik 1 R

B2, G K ) GCE/FG/GOX/CS 141 4% B
ZRPOLE, B AR T 50 1 R B 1 4 1
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I RBUE (46.85 pA-mmol-L'em ). X Eu5 Al ¢
HINF FG MEIA B i m S e, g5 58 B R K T
LM, 4N, FGH GOx I K& & R E R it
T KWL 7, XA RE R 1A AR T RE A S )
BRI,
26 HREBHFEM. TEE MR EHIHRK
7 WESE 1 mmol- L™ 7 % ¥ #1 100 mmol- L™ H,
T CEPE. FLBE. UA. CA. AA. NaCl fll

KCD %} GCE/FG/GOx/CS 7l 71 ¥ 4% J& 2% 1% $ M 10 52
Wi, BEAT T — TR 7. WK 9a fiion, IXEE

1023051 L I F IR B R RS AT A AN T, GX R A
GCE/FG/GOx/CS f&)& s BA ik g, W& 17k
AN S B TE M A 1) 264 R %5 1 mmol- L 8] 25 4 11 FL AL
S N, 49 H AR AR #ER ZE (RSD) N 2.05%, i
R IRAS EIE R4 (il 9b Fras). Al — R KA 1R
0.1 mol-L" PBS (pH 1l 7.0) W &L #E4T 50 ME
W) CV IR JE,  F I me B il 288 k2R B R AR Ak
UbAh, FRIRERAE 4 CUKFERAEI 7 d J5, b2z
AR S — RIS 97.09%. IXEELEF KB, GCE/
FG/GOx/CS #i % B AL B Ll oA R 4T R PR it A7 A2
M (Wi 9¢. 9d AR ).

R 1 AEEEREEELLER

Table 1 Comparison of the performance of various glucose sensor

Modified electrode Linear reaction range/(mmol-L™")  Sensitivity/(uA-mmol-L'em™”) LOD/(umol-L"')  References
GCE/f-CD/MWCNTs/mGOx 0.05~1.15 35.44 0.27 [20]
GCE/G/MWCNTs/AuNPs/GOD 0.30~2.10 29.72 4.80 [27]
GOx/RGO/Si0,/Si 0.29~3.10 0.12 52.60 [28]
rGO/GOx 1.00~25.00 11.20 320.00 [29]
GCE/RGO/MnO,/GOD/Nafion 0.04~2.00 3.30 10.00 [30]
GCE/FG/GOx/CS 0.05~1.60 46.85 2.37 Current study
a 35 -
Sl b RSD = 2.05%
Glucose a8l M=
-6 Fructose AA UA NaCl + o ] o =
E:L Glucose lLactosel CA l Kfl l ‘EL ol
g -7 5
§ g 14+
_8 7 L
— 1 1 | 0 1 L1
200 400 600 800 1 2 3 4 5 6 7
Time /s Number of electrodes
C L 301
40 d = = . RSD =1.23%
25+ =1 ™ =
20 M=
il < 20f
g 5 15
: =
O 20 O 10+
1th cycle
-40 5t
50 th cycle 0 . . . . . . . .
-0.8 -0.6 -0.4 -0.2 0.0 0 2 4 6 8 10 12 14 16
Potential / V Time /d

9 GCE/FG/GOX/CS f£¥f& ag ik, EIM., KEPATREM
Fig.9 The selectivity, reproducibility and long-term stability of GCE/FG/GOx/CS biosensor were investigated
%: (a) GCE/FG/GOx/CS A itk B K et H WA ; (b) FFl#k GCE/FG/GOX/CS #5 & w ALty E I ; (¢) GCE/FG/GOX/CS
H BB A4E 1 mmol L' %] #4849 0.1 mol-L ' PBS iR ¥ e IRAE LML, (d) Fl — ke KIE AT,
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2.7 SEFRAE&E N E

N T B AIE AT & 1) GCE/FG/GOX/CS A= A Jd 4%
TEB SIS M AR IR SEBRIBEFE % SR IR B i A )
THTEYCRHEE R R SR SR (R 2 ). fEIX
WTAEH, 7 0.1 mol-L"' PBS (pH {H 7.0) &k
ARSI, A X FE AT AR I TRAL B . B )
BUE HH GB 5009.8-2023 (i A FL 0 L 6 26 0 L I RE
FOEPE FLBERIINE ) P RO B3RS . 4
SRR, FEYCRH RN = AR RV EE R R, Bl
KA 104.4%.98.5% A1 102.6% (n=3). 4 LTk,
GCE/FG/GOx/CS 1418 R Gt 5 S ity b 4 27 b ) o2
BA RiFmuesite, GENHTERHEEHEEEN
ioill8

2 LRMERTNEERESE

Table 2 Results of glucose content in actual samples

Sample con(:I:;?rzltion / Added/  Determined/ Recovery
p (mmol-L ) (mmol'L") (mmol-L") 1%
1 0.15 0.30 0.47 104.4
2 0.15 0.50 0.64 98.5
3 0.15 1.00 1.18 102.6
3 £

%L LL GOx MR NI A 4rF, DL ik g
KA EFFG E N R EAR, W7 —Fhaeae 4T =k
B 267 WS DU ) A R A . T 45 SRR W, GCE/FG/
GOX/CS A& I HARON 1 &) B AT U0 7 1 i AR e g, o6
2T R I 1 R A A 46.85 pA-mmol-L em ® FIZRPERS:
PFEE (0.05~1.60 mmol-L ™), &l fRA%ZE2.37 umol-L .
IE A2 A TR A o 5 T 2 R A I LA S 1 P LA
AR, (RIRA 4 CHEfF— )G, B B OR R
N 97.09%. XEEREVERT IR T FG A £ 1) 1y 45 74 56 5
MR S, R FGEN—M 2 ThBE 9 K KL,
TEFF R e Re AR AL B3 UL A8 SEBRAE A I )
TR 7 A BRI ).
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