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A graphene and zirconia nanocomposite-based sensor for detection of Klebsiella pneumonia

WU Xuefeng, YU Xiuyan

Department of Clinical Laboratory, Jilin Tumor Hospital, Changchun 130000, China

Abstract: Objective To fabricate a sensor using graphene and zirconia nanocomposite for rapid and accurate detection of
Klebsiella pneumonia (KPN). Methods An electrochemical sensor was used for KPN detection using the differential pulse
voltammetry method with the initial potential of -0.6 V, termination potential of 0.2 V and scanning rate of 50 mV/s. Results
The variation of the peak current of the sensor (Al) and the logarithmic KPN DNA concentration (Cypna) showed a good linear
relationship with the target DNA concentration range of 1.0 10 "*-1.0x 10"° mol/L. The linear regression equation was Al=
0.337l0gCuonat3.999 3 with a correlation coefficient of 0.991 7 and a detection limit of 3.33x 10" mol/L. Conclusion The

sensor based on graphene and zirconia nanocomposite is capable of rapid KPN detection with a good sensitivity and stability.
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Fig.1 Scanning electron microscopic (SEM)

image of glassy carbon electrode (GCE)

modified by different materials

BB 2¢) , NEIHRT LUE B AL ES Z 05 Hu i
W, R B SE AL — i I BHAS TR B E 5 2
PEA KB T Ze0/Cra kSR 2 )5, S5
LA (18 2a) HEAT X L, AR g B S 3 K, PRI U, £ )k
R U I IR [FIRT, R T AR E BE
FLAT AR 0 55 T, ) S A, R T i 1)
s , A I R e s 2 7E ZrO,/Cr B S
W1 [ 72 ssDNA 2 Ji7 , CV [FI Ry i R (K 2d)
HJF R &1 1Y) ssDNA 7 A £ A, 5 [Fe(CN)o ™
VEBATAERR R BB 1 [Fe(CN) ] TEHI R TII
TR, MY ERIERTH S H Y DNA #4258 2 5
(&l 2¢) , HAR AU L Rt E— 20080/ )N i FH T 5 ssDNA
AHLE , dSDNA H7 A T Z 1 57 LA, X [Fe(CN)o] ™I
F R HE R VR T T R
2.3 R HMSEA

SEas it AR FRATTHE A S A B[], W I AR 2258
HIJE W22 fb i (A WBE Z 38, 224 2% 28 i) 1] 1K 2]
30 min B, AR B K , Z 5 Bl 2428 i (Al — 2D 4k
K, AT TRE (E3) . LAk, Ut X DNA 4258
JRAERO o SEEREE R IR, Y2 sC IR Ry 25~40 °C,
Bifi % 28 A2 W B TR, ATBEZ 78 K 4R KT
40 CJg , AT IR/ INE 4) . AT LA E 40 CI2 KPN 119

Current/1072A

T T T
02 00 02 04 06
Potential’V

a: GCE; b: Gr/GCE; c: ZrO,/Gr/GCE; d: ssDNA/ZrO,/Gr/
GCE; e: dsDNA/ZrO,/Gr/GCE

B2 EIRRRRENERARE.

Fig.2 Cyclic voltammogram of modified electrode surface
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Fig.5 Voltammogram of differential pulse voltammetry
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