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# E LLZIF-8/COOH-MWCNTs & A& RHME M i, I FF 3L (MB) A fbIG L B NS L E 5 f
T He R AL 2R A F T E AL R (H,0,) BURERPEAG . 51 AT EIEIRIER (PABA ) 5 H,0, KW A= A
TEPEY TN S S8 B (PAP) , LA PAP 5 MB (9 & (g s it LU (B AE 0 EE SR IRAE 5, SEBL T HL0, 8 B A
M, ZIF-8/COOH-MWCNTs HAT R 47y i f Ak M RE AN 3 M R, P4 o A5 R ARG I R AR . St SR 36
B, PAP FEAEMHIAR I A B RS T F A2 SR A B o AL HL0, IR 5~200 wmol/L,
G R (S/N = 3) 4 0.2 pmol/Lo AR IEES HLAT R A7 1) R B A 1 | T g FH 4= 58 i b Ho0, FOAGIN

KA  dEACE; TR W, R RS
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Fig.1 Schematic illustration of construction process of ratiometric electrochemical H,0, sensor based on
MB@ZIF-8/COOH-MWCNTs/GCE

MB: T H ZEHE (Methylene blue); MWCNTSs: ZEERRAYKAE (Multi-walled carbon nanotubes); GCE: B{BiHI (Glassy carbon
elextrode); WE: TAEHAM (Working electrode); CE: XfHif (Counter electrode); RE: 2 LLHLH (Reference electrode)

1 SCIGED

1.1 E5RF

SU8020 Y7 & § A4 L W fd5% ( H 7R Hitachi AF]); FEI Talos F200X 174 %417 5 L F i 55 (52 [
FEI/AT]); D8 Advance X-SATHY (FEE i 7 /AF] )5 CHI 650K HL Ak TAE 3 (L R AR A PR
Nl o RAZHRARS: DB (CCE, BARN 3 mm) A TAERMN , E122 MBI, Ag/AgCl iR
JZ R

MB. PABA. B Z gLl (PVP-K30) F MWCNTs g T | 4 sa bk B AL RHE A IR A s H,0,
(30%) W F 3 BHTT FEAEAL TABR AR . Bl hortral; LK BAIK (18.2 MQrem) . BEFR
ER 2% S (Phosphate buffer saline, PBS) F Na,HPO, F1 NaH,PO,, it il i il
1.2 XWH*E
1.2.1 3BENBERMAKEZ(COOH-MWCNTS)HI A )

S SCHR 17 1775 K MWCNTs A TIRIEALALHE | DU BR 4R A2 MG I A & 856 . K 100 mg
MWCNTs I A %] 60 mL R (HERRIR el RR=3: 1, V/V)h B 408 2 h, 20 AE 70 C R 5 he ¥
G Ko OB AK R BT 08, O e 2=, 60 °CF 25 T4 24 h, 155 COOH-MWCNTs,
1.2.2 ZIF-8/COOH-MWCNTsHI& B

S CHR 18 19525, % 10 mg COOH-MWCNTSs 1 0.1 g PVP-K30 Jill A £ 50 mL 2- B bk ms 1) H i
VSR (80 mmol/L) H, Bifi 5 212 A 50 mL B B2 H BT (16 mmol/L) o ¥ LA EIRA W 30 min,
FW T HFE 120, BO, HIKH B I =), 76 80 CH.ZS T4 24 h, 153 ZIF-8/COOH-
MWCNTs. TEATNT COOH-MWCNTs [ 5545 T, R FH IR O il #5759 31] ZIF-8.

1.2.3 &R &

¥ GCE K1 A RPRAR ) ALOs Byl e FT B sl % i, P L BERUK A 15 U6 5 min, 2SR, b5
¥ ZIF-8/COOH-MWCNTs 43H0K (10 wL, 0.5 mg/mL) T INTE AR K1, I F T4, 135 ZIF-8/COOH-
MWCNTs/GCE. # MB ¥ (3 wL, 75 pwmol/L) i iNFE M 1T, 2 T T4, SR B 1fi i il MB@ZIF-8/
COOH-MWCNTs/GCE,

1.2.4 BAeFEEN
K=& R | LI MB@ZIF-8/COOH-MWCNTS/GCE “h TAERML , $A22 A4 BhE b, Ag/AgCl HLH N



1454 o M Ak 2 %51 %

ZHHR . TEIMA L (Cyclic voltammetry, CV) FYHLA7 S FEISH-0.2~0.6 V, FHliEHE K 0.05 V/s. Hfb2
FH#TIE  (Electrochemical impedance spectroscopy, EIS)BUAIRIEHIA 0.01 Hz~100 kHz, % 1§ 4 0.005 V.,
CV Al EIS JIlAEI7E 5 mmol/L K3[Fe(CN ) /K[ Fe(CN)o I 4T . 220 kiR %1% (Differential pulse
voltammetry , DPV)JUHAE PBS(0.01 mol/L, pH 7.5) A7, BRI -0.5~0.3 V, BKBhIEEER 0.1 s, ik
MR 0.2 s, HRIEA 0.05 V.
1.2.5 HihkEmEyaLE

AR T HE RS A HUBE T o #F 1.8 g (NH,),80, A E] 10 mL A= H5RE S B FE 15 min J5 , LA
8000 r/min #.0> 20 min, BB U8, WIS, 15 4 C R

2 HRE5SH

2.1 ZIF-8/COOH-MWCNTSsZ&E

KHAH BT ﬁfﬁ%ﬁ(Scamning electron microscopy, SEM)%Hﬁ%{f%?ﬁ@ﬁ%('ﬁansmisﬂon electron
microscope, TEM) X} ZIF-8 . COOH-MWCNTSs £ ZIF-8/COOH-MWCNTs £ R AT IS FRAE . Wi 2A fi
7 T Y ZIR-8 SR SR () 2T IATE 0, RiAR 298 150~200 nmo AAEMAY COOH-MWCNTs 4
IR EER (] 2B) . 18 2C Ky ZIF-8/COOH-MWCNTs &A1k, 7l LB & H Z1F-8 /3 HifE COOH-
MWCNTs J& [l , 2B ZIF-8/COOH-MWCNTs & & # kil 45 %2 . ZIF-8/COOH-MWCNTs ) TEM &
(18 2D) M £ B T COOH-MWCNTs 284 ZIF-8 ByZEH4

H

P

500nm. 200 nm

E2 ZIF-8 (A). COOH-MWCNTSs (B)#1 ZIF-8/COOH-MWCNTs (C) A4 iy 7 3. f25% (SEM ) []; ZIF-8/
COOH-MWCNTs (D) )15 5 HL 7 3BE (TEM) 14

Fig.2 Scanning electron microscopy (SEM) images of ZIF-8 (A), COOH-MWCNTs (B) and ZIF-8/COOH-
MWCNTs (C); Transmission electron microscope (TEM) image of ZIF-8/COOH-MWCNTs (D)

ZIF-8, COOH-MWCNTs 1 ZIF-8/COOH-MWCNTs 3 FkA R X-FHR 5 UL 3. ZIF-8(#hZk b)
TE7.5°, 10.5°, 12.5°, 14.73°, 16.42°H1 18.00°4k B FFAFAT B4 73 B X R F(011) . (002), (112),
(022). (013)H1(333)FifT, 5 3CHk[ 19]3EA—F, COOH-MWCNTs(#HZk a)7E 26.01°F1 43.12°40 AT 5F
UEEXT 7 (002) FIT(100) fb T o ZIF-8/COOH-MWCNTSs (B2 o) AR 43 A 55 ZIF-8 (HIZE b ) IEAE 434 KB
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%13 COOH-MWCNTs (a). ZIF-8 (b)F1 ZIF-8/COOH-MWCNTs (¢)# X 544754 (XRD) &
Fig.3 X-ray diffraction (XRD) patterns of COOH-MWCNTs (a), ZIF-8 (b) and ZIF-8/COOH-MWCNTs (c)

AR, Ui COOH-MWCNTs FBS AT Z1F-8 (14 f RSG5 H 1A R0
2.2 FEEIFBERAELERIE

KH CV 58 T AR A% (GCE . ZIF-8/GCE ., ZIF-8/COOH-MWCNTs/GCE Fl MB@ZIF-8/COOH-
MWCNTs/GCE) L AL2EAT R . W 4A PR, AL R RET [Fe(CN)o 1 268 GCE A —X B @i n]
WA ALIR RIS ;. 1F GCE 18R ZIF-8 J& , KA ZIF-8 AR By 55 Sl i | 380 e g 07 I 8 AR (iR ) 5
4 ZIF-8/COOH-MWCNTs 2 & FEMEM GCE J& , WL 22 W] RIS Al SRl f at (S (th2k o), 1t
W] ZIF-8 5 COOH-MWCNT [ P[RR IR T 7L i, 4 MB &%) ZIF-8/COOH-MWCNTs/GCE
I AR i R PR B R (2R d) -

EIS 2 3RAF A SRR BT A 80 1, e AR50 3R BO A2, AL i 212 18 B A2 R/ Nt
TR (R - TR 4B 7R, # GCE 1 R, J 138 Q(hZE b) . 41&4M Z1F-8 J5 , 21 5 4 B A2 B i A8 K
(R.=375 Q, %k a) , %W ZIF-8 FHIG THFH . MILLZ T, ZIF-8/COOH-MWCNTs/GCE (1)} [ B84
/N, W] ZIF-8/COOH-MWCNTs/GCE B FH 78 finthke , BHYTEDR N (R,=32 Q, 11k ¢) . LAk, MB@ZIF-8/
COOH-MWCNTs/GCE(R,=18 Q, #1£E d) ff2: 5 B ARt /N T H e B R ik, 2681 MB I (e dF T H il i
B AL, X 5 CV ggE R —2.

K I A RS R AR 7E 5 mmol/L. Ks[ Fe(CN ) 1/Ky[ Fe(CN ) J¥A R H ) B BRI ] B 56 2R
$iet (1) PO R H AR A AR

2nFACD!?¢'/?
0= =+ Ot O (M

Horpr ) A REARTEHE R, CRIRYIVEIE , n BB TR, FIRRPEE w5, REHE, D 255k
BIEYFREY BLR B, Q.. N Faradaic HLf . WA 4C FoR 3154593 ZIF-8/GCE. GCE. ZIF-8/COOH-
MWCNTs/GCE Fl MB@ZIF-8/COOH-MWCNTs/GCE B F 3G PR AL A 2054 0.1212, 0.1313, 0.1671
10.2053 cm®, FRHMEMIATAL AT A B AR BRI B 22 A T P 07 A5
2.3 BUAEKRINH0,RE

PABA 5 Hy0, SR o] A= o L 1 Sk SR 1y, an &1 5 T o

1554 0.5 mmol/L PABA FUIAWK (0.01 mol/L PBS, pH 7.5) 1, I 5 Xof 2 JE 25 s 75 A [) 465 i Fi 4%
(GCE. MB/GCE # MB@ZIF-8/COOH-MWCNTs/GCE) &) DPV Wi . W&l 6 Frzn, 3 Fivis i b i 4 78
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K4 REMEMRE (A)TEFRZ (CV)IELL (B) BALSARBTHE (EIS) AN (C) T EARIAT: (a) ZIF-8/
GCE; (b) GCE; (c¢) ZIF-8/COOH-MWCNTs/GCE; (d) MB@ZIF-8/COOH-MWCNTs/GCE

Fig4 (A) Cyclic voltammograms (CV), (B) electrochemical impedance spectroscopic (EIS) graphs and (C)
chronocoulometry curves of different electrodes: (a) ZIF-8/GCE; (b) GCE; (¢) ZIF-8/COOH-MWCNTs/GCE;
(d) MB@ZIF-8/COOH-MWCNTs/GCE

HQ OH 0

B—OH
H,O

\

HN HN HN

s RIS (PABA) 5 Hy0, HY RN i
Fig.5 Reaction process of 4-aminophenylboronic acid (PABA) and H,0,

0.096 V 7247 H BLXHE KL AR 1 s Ak 22 S8 AR 55 GCE (M a) A1 MB/GCE (BHZk b) M EL | Xt & 2K B 7
MB@ZIF-8/COOH-MWCNTs/GCE (1114 d) - A4 S0 A R I B, 100 B 8 i e A AT v A R AR AL TG PR R R
IRy 3, Y4 MB/GCE Hl MB@ZIF-8/COOH-MWCNTs/GCE 76-0.3V ZE 45304 ¥ —ANE AL %4
fRU R MB (ARG . 78 R T I ACKR RV BE Y Hy0,, MB Y AL FE I SEAR AN S (X G B 19 1Y
AP PR T B R B T AR (MR ¢) o JET UL, AT AR AN H,0, Y LAY B fb AR IR o
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50

Current/pA

-0.4 —0.2 0.0 0.2
Potential/(V vs Ag/AgCl)

F6 # GCE(a). MB/GCE(b)#1 MB@ZIF-8/COOH-MWCNTs/GCE(d)7E & A 50 wmol/L H,0, [
0.5 mmol/L PABA ¥ (0.01 mol/L PBS, pH 7.5) 1% 22 53 ik 4k % (DPV ) /1 2% () MB@ZIF-8/COOH-
MWCNTs/GCE 7E& 4 30 pmol/L H,0, B 0.5 mmol/L PABA % (0.01 mol/L PBS, pH 7.5)FF i) DPV [li£k

Fig.6  Differential pulse voltammetry (DPV) curves of 50 pmol/L. H,0, in 0.5 mmol/L. PABA solution (0.01 mol/LL
PBS, pH 7.5) on different electrodes: (a) bare GCE, (b) MB/GCE, (d) MB@ZIF-8/COOH-MWCNTs/GCE;
(¢) DPV curve of 30 wmol/L H,0, on MB@ZIF-8/COOH-MWCNTs/GCE in 0.5 mmol/L PABA solution
(0.01 mol/L. PBS, pH 7.5)

2.4 KWEHMMRK

5T VR pH (X MB@ZIF-8/COOH-MWCNTs/GCE HLAL A ERERISEIR . nI&l 7A Fifzs 76 pH 6.0~
7.5 JERHIN, W RIS MB B R HEBES pH (3G R WBEAN, 2% pH>7.5 B, H 3 FU(E B 0/
I ARSI PR R pH=7.5. & 7B /R T ¥ pH A (6.0~8.5) X X S B A 1) S8 AL FL 67 1 5200 . K,
5 pHAEMZAMERIE A E,(V) = -0.05109pH + 0.5454 (R* = 0.997) , R THENTE A2 A0 e
{E.(—0.059 mV/pH) , B SR AR F b 1 9 S A 55 5 T I

H, 0, 5 %8 S 3R WV Y52 7 o) ) 6 P Ak R 1 s o DL ] 7 B s 17 e [ JE ) X2 SR 1y 5
MB (Y HL L HUERS K, 80 s /i, HL I FUIE L P ORIFANE . DR, e A S I N ] 3264 80 s
2.5 PHREERERNZm

[l 8A A MB@ZIF-8/COOH-MWCNTs/GCE 7E 0.01 mol/L PBS ¥ (pH 7.5) A [FHAH#E R Ty ¢V il
25, BT G SR 1 S AR SR (0.04/0.15 V) o WTE] 8B i, X 8 LR I 1) A A e i e Fh 3 5
FIRHRA T IR AT o AR 4 Randles-Seveik /i, etk IR REAT LAFIR N 1, = 1.996250' + 1.6799
(R*=0.994), 1,,=—1.93735,'"% + 0.45762 (R*=0.995), WX EILA W 1E MB@ZIF-8/COOH-MWCNTs/GCE
AR A R DAY B O FE . AN G BRI 1 S Ak v 7 B D v 7 TR A R 1 R
(lgv) LM R (] 8C) , M FEN E,, = 0.046451gw + 0.03383 (R* = 0.994) , E,, = —0.03444lgv + 0.1218
(R*= 0.991). 4 Laviron J5FE A T3 H AL TR H n.
2.303RT

_ 0

En=E'+ 525 Fley 2)
2.303RT

By = E" = =7 gy 3)

H, n. Fo TR HEAAGE SRR i f 250 IRPIERa 4. R A BRAR AR R B th Lkt
pH 18 5 LA I BFFEAS X IE PR B 7E MB@ZIF-8/COOH-MWCNTs/GCE i 245 1, 7450 T RV, 454



1458 oy B Ak 2 %51 &

B 025
A L5F
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1.0F
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< = 015
0.5F
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1 1 1 1 1 1 1 1 1
o 60 65 70 75 80 85 0'055 6 7 8 9
pH pH
€. 15
QE 1.0 |
~
05 1 1 1 L 1 1 1 L 1 1 1
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K7 (A) pH {HXf MB@ZIF-8/COOH-MWCNTs/GCE HLHZ R 40 s (B) pH {45 % & I B A Akl
BRI PERL A T2 (C) H,0, A PABA S0 A%} MB@ZIF-8/COOH-MWCNTSs/GCE HE % il )i )
R

Fig.7 (A) Influences of pH value on response of MB@ZIF-8/COOH-MWCNTs/GCE; (B) Linear fitting curve of
pH value and oxidation peak potential of p-aminophenol; (C) Influence of reaction time of H,0, and PABA on
response of MB@ZIF-8/COOH-MWCNTs/GCE

N3 (2) A (3) 153 n = 2.1, X FREINT IR B 1) FAb A B R U - XU T A e B, AT R A B
HLER LN 9 frow .
2.6 FiEHISHTIERE

¥l 10A & MB@ZIF-8/COOH-MWCNTs 7£ &% A A A B Hy0, 79 0.5 mmol /L X 2 35 28 1 145 Wi
(0.01 mol/L PBS, pH 7.5) ") DPV fhk , vl WLBEZE H,0, W EERA I, X ZFIRMAE 0.095 V A2 47 1A A%
HLTIZ AR K . SHEFERE 5 MB Y HL I H A (1) 5 Hy0, WEEALE 5~200 pwmol/L JE Bl N LML R |
AERAFEN Iy = 0.0087C (umol/L) + 0.1980 (R* = 0.996) , K1 FR (LOD, S/N =3) 4 0.2 pmol/L.
HH R Hy0, B REA AR L (58 1) , A I BA 55 5 1) R B0 R s Hh R
2.7 EEM, ESEERBEEHAR

9 TV MB@ZIF-8/COOH-MWCNTS/GCE Kl Ho0, M BEFVE , Je i T HI%I0E . #riie . L-Iaie
FRZEETIYINA 50 pmol/L H,0, BT, THRMR L2 Hy0, VREERY 50 1%, Qi 11 R, 8 T4k
Yxt HyOy W52 W] DL 220G AN T I AR IR R R AR S . A7l %5 5 AR MB@ZIF-8/COOH-
MWCNTs/GCE &A% 50 wmol/L HyO, HEFFINRE , AN FRIEM 22 (RSD) 4 2.1% , 2R BH I L R AL IR
BA BRI I . BB AR AE 4 CLRAE 10 d I, Iy T RRTEEIE Y 90.4% , B I L 2 A e Ak,
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A B 30
il /
10k
| !
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=20} \\\
i 1 L 1 " 1 L 1 L P 1 =30 1 1 1
-04 -02 00 02 04 06 6 8 10 12
Potential/(V vs Ag/AgCl) v'?/(mV/s)"?

C' 015

- /

E/NV

000 N 1 M 1 L 1 N
1.4 1.6 1.8 2.0 22

lg[v/(mV/s)]

518 (A) MB@ZIF-8/COOH-MWCNTs/GCE TEA R4 (30~130 mV/s) Ty CV 12k (B) ALl
TP I AR MRS 2R (C) 3 B2 1 X 405 S A T e A2 i) AR ML 6 i 2

Fig.8 (A) CV curves of MB@ZIF-8/COOH-MWCNTSs/GCE in the presence of 50 pwmol/I. H,O; in 0.01 mol/L
PBS (pH 7.5) at different scan rates (30-130 mV/s); (B) Linear fittings of square root of redox peak current and

scan rate; (C) Linear relationship between the peak potential (E,,, E,.) and logarithm of scan rate

OH O

- + 2¢- + 2H*

HN

2

K9 X EHEAR B 2= T RE AL S S AL

Fig.9 Chemical structure and possible oxidation mechanism of 4-aminophenol
AR A R R R E 1
2.8 BRI

Ry P AR T AR SEBRRE S R ARSI BE ), SR FAS 8 T T AR RE A R G 1,0, , 25 AN EE 2 B
7R, HyOp IIFRENSCE A 95.6%~104.0% , RSD<4%., iR 45 BB | A5 Bt 2R kL 5 b H,0, Al 2 B

A RAF A HERR RS I
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B0 (A) FRREEXEARTRHE BE (5~200 wmol /L) H,0, B DPV fh£k; (B) Kl H,0, e BE M2k A 1F ih &
Fig.10 (A) DPV curves of the sensor toward different concentrations (5-200 pwmol/L) of H,0,; (B) Calibration
curve of sensor for detection of H,0,
#1  MB@ZIF-8/COOH-MWCNTs/GCE 5 H B AL B R I H,0, 1 HE B LA
Table 1  Comparison of the performances between MB@ZIF-8/COOH-MWCNTs/GCE and other sensors for detection of H,0,
LRSS G Y .
Jiik LSRR SpREE o f S 1k
Method Modification material Linear range/ Limit of detection/ Ref.
(pmol/L) (pmol/L) ’
t t_@ﬁﬁ ik — 8~50 05 [21]
Colorimetric assay
PO 0~20
Fluorescence assay o 40~200 086 [22]
H A ok AT B - S AR AT AR T AR 0.5~500 05 23]
Electrochemiluminescence assay GO-Au/CdSe QDs ’ ’
LRl AfLiF@ZIF-8
Electrochemical sensor ZnO@ZIF-8 20-11550 3 [24]
R AL 1 VAL @ZTF-8/ R B Ak 22 BERR AR 52200 02 AIr ik
Electrochemical sensor MB@ZIF-8/COOH-MWCNTSs ’ This work
‘ZjZ(Nole): “_r %/T\SCWELPI)FH%%‘E(”—” indicates that there is no relevant information in the literature),
]2 AR S L0 AR 25 5
Table 2 Detection results of H,0, in milk sample
[y TAE e HEIES AR v A 22
Nj? Added/ Detected/ Recovery/ RSD/
o (wmol/L) (pmol/L) % (%, n=3)
1 50 47.8 95.6 3.1
2 100 98.7 98.7 2.2
3 150 156.0 104.0 3.2
3 Fig

g T —F T MB@ZIF-8/COOH-MWCNTSs 1Y Hb R A B Ab 22 A% BA8 FH T Ho0, K o A IS X
H,0, LR IETE Bl K 5~200 pmol/L, #H PR 4 0.2 wmol/L, A= W5HE & vh Hy0, BYINFR ISR 95.6%~
104.0% , 2B I L FR A0 o A A A RS AT B A S PV A S8 T v HL O, Y R BRI



9 1 BEESE LT MB@ZIF-8/COOH-MW CNTs 2 A AR R B Ak 2 AL s R T i AL = 1461

UL,

11 ARIEREERT Hy0, BEFRYE . Hy0, WREEDN 50 wmol/L, THEMHRIE N 2.5 mmol/L
Fig.11 Selectivity of the sensor toward H,0,. The concentrations of HyO, and interferents are 50 pmol/L and
2.5 mmol/L, respectively
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MB @ZIF-8/COOH-MWCNTs Composite-based
Ratiometric Electrochemical Sensor for Detection of
Hydrogen Peroxide

ZHAO Si-Jia', WANG Jing’, HE Feng'’, DU Peng-Fei’, LIU Tian-Di',
ZHANG Shao-Ying', LI Teng-Fei''
Y(School of Life Sciences and Food Engineering, Hebei University of Engineering, Handan 056038, China)
*(School of Materials Science and Engineering, Hebei University of Engineering, Handan 056038, China)
3(Key Laboratory of Novel Food Resources Processing, Ministry of Agriculture and Rural Affairs, Shandong
Provincial Key Laboratory of Agro-Products Processing Technology, Institute of Food and Nutrition Science and
Technology, Shandong Academy of Agricultural Sciences, Jinan 250100, China)

Abstract A ratiometric electrochemical sensor was constructed for specific detection of hydrogen peroxide
(H,0,) based on ZIF-8/COOH-MWCNTs composite material-modified electrode with the oxidation peak current of
methylene blue (MB) as internal reference signal. 4-aminophenylboronic acid (PABA) was introduced to react with
H,0, to generate electroactive substance 4-aminophenol (PAP). The quantitative detection of H,O, was achieved by
using the ratio of the oxidation peak current of PAP to MB as the ratio current signal. The quantitative detection of
H,0, was realized. ZIF-8/COOH-MWCNTSs had good electrocatalytic and conductive properties, which could
improve the detection sensitivity of sensors. The results showed that a two-electron and two-protons process of PAP
oxidation occured on the modified electrode. The linear detection range of sensor for H,0, was 5-200 pmol/L, and
the detection limit (S/N = 3) was 0.2 pmol/L. The sensor had good sensitivity and stability, and was successfully
applied to detection of HyO, in milk samlple with satisfactory results.

Keywords Hydrogen peroxide; 4-Aminophenylboronic acid; Methylene blue; Ratiometric electrochemical sensor
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