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LERGS FENTRUFERFIHIHEFS N

FEE XEW EZET WAL

VDB IR S TRRERE, K 526061) (KT ESSIGET, 25K 526060)

B E DALEASMG) WA T, i R A 48K e, 76 2 LIk YA K £ 4E ( PCNF ) 184 Y B Tk FL B 3
T2 T AT RE SR MG 12 F BRI . R 220 Bk i IR 2k (DPV) MR %35 (CV) FiTH Ak 24 FH
Pk (EIS) RAE TR A A2 BE , Dtk T PCNF AOTIR = A2 T 5 Th BB SR 0 BE R e L CV H1 6l 1
B BRI BEBRT E] RSV pH (SR AL A 0] 4 S S, AR RS, DPV L TR S MG e
1£0. 10 ~ 10. 0 nmol/L JE N 2 RIF ML & K HH R 0. 042 nmol/L(3S/k) , ILAZERAS B B IF B mE 4
PE IR E P B ARy vk R T B T o R A e SR B KRR P MG Y S I E, A e i 3R
82.0% ~96.5% ,

KEBIF D TEND AL, BRE, ZSILRYIKRE4E; fFLE A%k
1 5| 5

FLAE 12k ( Malachite green, MG ) J&—FBHES T = A8 W Be Lokl | PR HC X £ 25 () B0 o) A 25 A R e
ARSIV B8 FE /K = FR 5 v e FAVE BB AN 23 2 B2t MG ARZS B gt 4l 8L i, I 8 40wk
R RGERR I B LA Gt EAE A U AT HRLEAFA AR AR I E] 2 MG B HAR S X A A B0y 3
SR B ASNE ) VE 2 B 58 1 AE K P= 3250 UK = S il MG (HEE MG P B B ACR B 3% i
%, 7E—SE b XTI T /K7 IR0, 2 /KA A0 2877 i AR (R A 3 o PRI, S RO v | T
[ MG A 5 2 BA B &

ELRT, MG ARGy VA58 R OO il >0 RO (0 - B i F AR Y B4 e vk R
WSRO A2 R AR R A Oy TR LA bR SR R AR R AL T
BIAGAE R RIS & T AT . 23T BN 25 %) ( Molecularly imprinted polymers, MIPs) &—F AT
GEREY A SENG 0 RST JEARFN T e A AN BRI g8, XHEAR 73 B A 1 25 F1 ) Ak
PevE I AR e M AT R 3 M (R BR S5 0, 78 A AL A AR SRR UL A A A R R A et
C A SCHRHRIE A 73 7 BRI H R 5 H Ak 2 2 Brids A 4G & T TR TR RE i R B MG Y = e R PR E . 4
Huang 55" P2 17— o3 ERal o Ak 2 2063, FH R 6 25 i i i i MG A R BRA 7.3 ng/ke
JEAE MIPs TE4 S Bt Ty T R A IR e, (BAE Al 2 A v R U A PRIt , &R 4ok AR
0 FH A P L £ P R P A 20 b 2 T R L~ 3ok o 5 D e AL TR MY DT 2 1 40 B3 FL A
AL RRAS RN R AU . DORORET 4 B RS E Vg  TERTIARR (i v e A5 O RV, T i Ak o0 i
HAZ B OR Bk 22 1 DG S 0 R LA TR T 4 3R O i TR a4 1 22 AL Bk 40 K £ 4 ( Porous carbon
nanofiber, PCNF) , PRIEom A HLARGR BE | L B 238 R0 B B 459 11 48 520G 3E , O B E 94 Sy W il i i
IV T 4 S 1 e R A A A

A GE LA R F 4E 2 BRI 25 T PCNF BPRL, IF DIHAE i i G bkt LA MG W AAR 73+, 48
KW DI RERAR il R IA AR PONF B4 i B FEL IR b5 B MG 1 MIPs , #y3E 1 MG 431 B i
S AR IS T2 PRt b i MG €
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2 SLIGERS

2.1 UE5EEH

175 B B, S 14458 ( Transmission electron microscope, TEM, fuf % Philips 23 F] ) 5 Tristar 3000 Fb 2 i 2
ML (BET, [ Micromeritics A ] ) ; CHIGO0E HiAL2% T AR, ( i RS AR o R =Bk
2 BB ( Glassy carbon electrode, GCE, EHAZ A 2 mm) s HAEIH AR TAEEAM, #A22 0 %F AR,
TR H R HLA A 2 H R

MG AR ( EHgEBTH TIRAA RAR]) 3 CHE (ke RBLiEAF) ; SR K K[ Fe(CN), ]
(ATl T NAR2ER0 ) 5 Bt AL O, (FRIRFRME (1Ml , REETH RO ) s Heg ik h o
Mrati, SEE K 4EIK, 0.2 mol/L PBS 28 iAW i NaH, PO, il Na, HPO, fit#l; 0.05 mol/L ZFR%%
VSR SR R 5 0.2% (w/w) 5o WA 1% (V/V) LR RECH .
2.2 XKWWHE
2.2.1 PCNF W#l& (HHEBAKSE AR AR Ve R P R VR T8 24 ho B TS 1 A0 TR 21 4k 22
2E X AR T TR RGO FHERE AN 10°C/min, 7E 800°C T it 2 h, 755 PCNF
Mk,
2.2.2 HFEEBRRIEENTRRMGIE TR EH 0.5 wm A AL O, K5 A K B Ak B A AT 4O
RGP TR 2B K whige T4 BT, FREXS mg PCNF T°5.0 mL 0. 2% 5e AT |, A 1R S,
1.0 mg/mL ) PCNF 430, WeHU 4.0 Wl PCNF 43000 4 T A BRAF A B bk LA R 10, FE LT AT
HEF |, BI753] PCNF &4 1% (PCNF/GCE) . ¥ PCNF/GCE & T 10 mL PBS ZZ M (pH 7.0) 1, Ik 25 i
WEA 1.0 mmol/L MG 4.0 mmol/L &32K i, LL PCNF/GCE A TAEHL M , F122 A% B bl , (R AT H oK
HLH 2 L HRE 76 0 ~0. 8 V HLETE N, L 100 mV/s JEFMEHE 20 8 B MG BRI . K ERA 50
HLA BT 80% (V/V) B W - Z BRIRAS T REE IR 25 min, £ T, BI3RTE MG 4> T BN B k%
fEJ%2% ( MIPs/PCNF/GCE) , JEENE Ak A5 8428 ( NIPs/PCNF/GCE) # b iR [FIRE AL B HI 45 H A MG,
2.2.3 BAZENEK CKEDEE AR MG ERTIFE 20 min, B AR, HHEAEK vhk s il 2 10, R
e, AR o8 U HUR S T 20% (V/V) 19 IR - B v rh EA TR 25 min, FEHIZK Mk T
e RS . 225 kR (DPV) EEFMR 2 (CV) ML 2= BHAT (EIS) MR A = iR iR R
1E 0. 10 mol/L KCI i 5.0 mmol/L K,[ Fe(CN) , [ ¥&# H#E4T, DPV A7 —0.2 ~0.6 V, HL (71
N4 mV,IRIE R 50 mV, Bkif E A 0.5 s; EIS $37E [0 0.1 Hz ~ 100 kHz, JRIE K 5 mV
2.2.4 HEREIE FREUKFEE A SRR M A, KFEZ 0,22 wm JERR 8IS HEAT L AL AA A
R NPT IASE LR BT B U A, A03K . FRES. 00 g FEAL T 50 mL B A T R
FIA 1.5 mL 0.25 g/mL $hRRR AW 3.5 mL 0.05 mol/L ZTREZE iR (pH 4.5) ,IIE 30 s, R)G
A 10 mL ZJE R HEREE 10 min, FANA 5 g B2M: AL O, F12 g NaCl, i% /i 2 min, LA 5000 r/min %5 .L>
10 min, W& EIHW . FH 10 mL SNEEE FEPGRHE , &IF BIEW, T 40°C TR 2T, 4K
Vs, B 10.0 mL, 22 0.22 wm JEMEE RIS , SR AR ik g A TG

3 AR5

3.1 PCNF HIRI{E

FH PCNF 3B 5B B2 (1A ) 7] WL, PCNF (9 ELA2 R 20 ~80 nm, K PCNF AHE. 45T 2 LAY
DORPR 235 440, 35 S 3 114) F LR Ay L AP O 8 4L T SR R T G G N, W R AR R LI 1B G N,
W R B AT 26 i T B AR A TV 2R TEAI R 1R 0.45 ~0.97 N EA BRI H2 #f 5 2R, i PCNF
FELENFLEEH s FERCE BARXT 7 (0.97) F , 2 R 2m 7, i J& i 7 PCNF [HJE sy KL H N,
F 22 T2 BRF 5 T 0 1) sk R L ] 7 o7 B P B P T RS 3 AR N, TR B 45 3R il 28 31345 21 PCNF
B EE R ALY 687 m*/g, M 1B 46 E A, PCNF BA 2 ) FLAR 5040 , 2P AE 3 nm BT,



213 FAFHE . LA S T ENE AL AL AR O T 455 N H] 147
450

N B
%n 400f & h‘
Gl = !
= 3501 L Py
< | 2
L y &/
T 300F | Mepaaain o R

a Al °® *
< 1020 30 40 50 _ g0 &%
z 250+ Pore diameter(nm) o~ /’/0/“
g 4""/‘4/0/*"/‘
= 200 S s
=
/“wl 1 1 1
! 58.0 0.2 0.4 0.6 0.8 1.0
Relative pressure ( P/P))
Bl 1 (A)PCNF (B L GEIE; (B) PCNF 1 N, WRJBERH 2 , 4 Pl Sy FL A% 53 ]
Fig.1 (A) Transmission electron microscope (TEM) image and (B) N, adsorption-desorption isotherms of

porous carbon nanofiber (PCNF). Inset in B is pore diameter distribution of PCNF

3.2 BERAH&ESFEITE

K2 8 MG [R5 WAE PCNF/GCE RIRTHL R AR CV Lk, o CV il , £B2R i HL
RA T AR A b R 06 P O B 2 PR RS RIS o i 8 250/ 332 T AR R TP B T 350
AT R G BEE BELAS T AR S Z R F RS . 4B AN I MG AR 2R e R G 1Y CV iih4k,
HHRA T MIPs 1y CV MZAH LTSI B 22 57, 3 MG 7£0 ~0.8 V R G FErh o g M,
3.3 SHFENBfE RSN ELERIE
3.3.1 ENBRRRIERIE K 3 AAFEEBAESA 0. 10 mol/L KCI f45.0 mmol/L K, [ Fe(CN) , ] i
Wi DPV 2k, & UL, PCNF/GCE (2R ) i [ Fe (CN) 17 W B 3 v TR BBl Al (1Hh4R o)
R FAEME ) PCNF AR & T HAR A9 f At S S M R A ; PCNF/GCE R LR A T 43 EN b fise
J& , JoB I LA ( M2k a) , UG BAE AR e 1T B S A AR S R A I 55, BHAR T [ Fe(CN) ¢ 17 1)
FEL AR R T DR AR 43 7 J5 109 B0 AR HE B T — MR K B R 0 (i ZRe ) |, J2 TR Ry 40T B SE JEE O

200 120
1507 1 90r .
—~ 3 L —~
I 100 000204 0608 M 3 f
\: Potential (V vs. SCE, ~ 601
: sof
3 S 30F
or b
0 a
_50 1 1 | 1 I 1 | I
-0.2 0.0 0.2 0.4 0.6 0.8 -0.2 0.0 0.2 0.4 0.6

Potential (V vs. SCE) Potential (V vs. SCE)

B3 OR[R] A A 0 22 45 Dk R AR 2 & (a) R VRS AR
{f) MIPs/PCNF/GCE; (b) NIPs/PCNE/GCE; (c¢)GCE:;
(d) 7€ 10 nmol/L MG ¥ ¥ " 7 4L 5 min f) MIPs/
PCNF/GCE; (e) UEBiAEAR 5 1 MIPs/PCNF/GCE; (f)
PCNF/GCE

Fig.3 Differential pulse voltammograms ( DPV) of (a)
MIPs/PCNF/glassy carbon electrode ( GCE ) before
removal of the template; (b) NIPs/PCNF/GCE; (c)
GCE; (d) MIPs/PCNF/GCE
10 nmol/L MG solution for 5 min; (e) MIPs/PCNF/
GCE after removal of the template and (f) PCNF/GCE

B2 & MG RBAWMHBTA T MIPs PG R %
B RIEAS S MG AR A il 45 NIPs (73
Rz R 100 mV/s

2 of

of

(Cv)

preparation

Cyclic  voltammograms

Fig.

electropolymerization  process  for

molecularly imprinted polymers ( MIPs) in the presence
of malachite green ( MG ). Inset is CV curves of
electropolymerization for preparation of non-molecularly
incubated in

imprinted polymers (NIPs) in the absence of MG. Scan after

rate is 100 mV/s.
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JER A BYENE LI, ([ Fe(CN) ¢ 177 AT LB 35 A 3 11 A A= S8 308 D S IO T 7 A R A 55 A BRI
AR 05 A T35 R AR FEB R B MG, LI fRL R S e (R ), BRI MG i 1 20 BN AL O, 3
EP I A R T [ Fe (CN) ¢ 17 9 HGEIE /D . ARENE AR (IR b) i T NIPs JREAGARE S RURHE RIS ED

I A= AEAR S () DPV HL IR LY

3.3.2 EEMEMRAE B AABAPE R B K]
R TR 150 —F A 805, 18 EIS 3% &l
H R R R B B SE TR TSR R, . K 4
kAN ] E AR 1 R Ak 27 B B L, T D P A LA A
JNEHL T RE RS L BE (337 Q, 14 b) , T PCNF/GCE
(L e B WL BHL I 2 080/ (31 Q, T a), B0
PCNF 15 | ASRHE T HAR 55 H A BT =2 (] B L 1 328 5
AR BT AR (4473 Q, Bk ) FIER PR (5214 Q,
MLk e) RERIE AR FH TR EE & TIEFHREM,
FHAS T [Fe(CN) P (U F1&8, S EUE TH B R
FHAURIBE R s VEMBIAR 731 )5 , Bl B8 2% D LK
ENS AL, A AT [ Fe(CN) 17 BB B A T4
B30 FLAR P L T4 B LB B 30/ (960 Q) L ¢) ;
TR MG J5 A B 320 H R A H T 4 B H BHL B I8 3
fn(1956 Q, Mk d) , i B — &8 53 B 3 L 7 gk
FE U T2, 5 DPV RARLE RAHAT
3.3.3 EIRRZERMLE HEFH0.10 mol/L KCI
5.0 mmol/L K, [ Fe(CN), |, VEIBAAR 5 1Y
MIPs/PCNF/GCE [EI R Mth 2 WLIKL 5, o] UL bl &
FA ARG o, W v Y A TR O L PRV P U ()

3.5
. >
3.0F CPE c x /
R, b %’
}—— v
2.5k R. W /)7( /,ﬁ/rl o e
_ . \»
S 20¢ s Py
= 7 /‘/ V// /V/ .“M‘.
g a ~ hd f
N L.5F 4 A 4 \
! A, NS
B ‘. AA" & v,v A-AAssAdad
1.0 P, S KN
Py Y
05 p‘/
0.0 | 1 I I
0

1 2 3 4 5
Z' (kQ)

Bl 4 AS[R) AR A B AR 2# B BT Bl (a) PCNF/GCE;
(b) GCE; () YEBAEAUS Y MIPs/PCNF/GCE; (d) 7E
10 nmol/L MG W H19#4L 5 min 1) MIPs/PCNF/GCE;
(e) RV MIPs/PCNF/GCE; (f) NIPs/PCNF/
GCE; i1 Ay Fi A~ BELATC IR 4 S5 25 F i 14

Fig. 4
PCNF/GCE, (b) GCE, (c¢) MIPs/PCNF/GCE after
removal of the template, (d) MIPs/PCNF/GCE after
incubated in 10 nmol/L MG solution for 5 min, (e)
MIPs/PCNF/GCE before removal of the template, and
(f) NIPs/PCNF/GCE. Inset is the equivalent circuit

model for impedance spectra.

Electrochemical impedance spectra of (a)

IR L 3L (i, ) SR AR 2 RAF IR OC R M R4 i, =5. 82802 +6. 815 (R* =
0.9989) fl i, =—6.511v"*-14.074 (R*=0.9996), ULWI[ Fe( CN),]*"* £ MIPs/PCNF/GCE Ik

S SE— A wE il A

3.4 KBEHMMRL

3.4.1 PCNF RBERIFM HE T HEN &
MiAE I (0.2.0.4.0.6.0.8.0 F110.0 wL)PCNF
1 W S HL AR Ak, 45 R R BT, 2 PCNF IR & 8
4.0 wLEF, PCNF & i B Al [ A% 05 B 3 e K, H)D
4.0 pLly PCNF i,

3.4.2 BRSO FEMEERERERIEHOZmM (£
il £ R B S35 AR I BE IR LY S T B 38
BT, A A B8, T — 25 52 i A R 1Y TR A
PURERE 76 & W E W E MG (0. 10 mmol/L) FIAS
R BE 2P R — e (BEZREE M 1:1.1:2.1:4 1:6.1: 10,
1:20 F11:40) (9 HL R A 3 W il 48 T A [R) Y A Jak
fro HRFW BT HRARBEIRIL R 124 1%
JEEF HAT R R B HL . M EER IR T 1:4 B,
M) 1 FEL T4 /DN 32 PR Sy B () i KD AR S &

120

Current (pA)

[SSIN=)
o o o
=
=

03 6 912151821
‘ 2(m “slr‘l

Peak current(IN

1
-0.2 0.0 0.2 0.4 0.6 0.8
Potential (V vs. SCE)

5 MIPs/PCNF/GCE 75 AN [l 4140 i 5 A 78 36 (R %
PR, 37 P Ay e L 15 41 R R A AR M G &R

Fig.5 CV curves of MIPs/PCNF/GCE at different scan
rates (a to g:; 10, 20, 50, 100, 150, 200 and
300 mV/s). Inset is the linear relationship between peak

currents and square root of scan rate.

ARG RS I T e Y AR RE o e 1 AR T, AT A TR D A DAL TG R S R A DN

PR AR 5 B A fe HEBE AR A 124
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3.4.3 FAMBEERM ARG EREE S W R A B R AT WA % B 1) 2 R AR E T
HERT ARG BB BRI ERE, 258 8RS EEON 5 BRI E] 20 BT, 06 jE 821,
M BB L 20 18R e L U B 4 BB B ST sk, T BB IR R R R A, B TR EY
FEErL XS BAR 2 AN RE S8 A 5Bk . B8R 20 B N AR AL,

3.4.4 BERRFIANSERT AT BRI RIME AR 3V B R e B Lo R T R AR NS AT R AR
M 53 F VR R AN IR EN I8 A W (R 2540, FETHLAE A S5 7 TK | CRERTH B, TR RE RS ik IR A%
W S5Iae sk 2 0] 45 A 0 S8, PB4tk JC/K OB AW B 10% (V/V) HAc W 10% (V/V)
HAc-Z B 10% (V/V) HAc-H AW 1.7 mol/L HC ¥ W& J BB 7] , % 5 BE BB 45 F I (1 BN 306
FLAR B FRL R Y, 255 2B ,10% (V/V) HAc-H B IEAT 10% (V/V) HAc- B DR ISR e i, H
UWIE 10% (V/V) HAc I L Jo/K OB, R 1.7 mol/L HCL, 1 4h /K i P B U R de 22, /T
10% (V/V) HAc-H BT T 10% (V/V) HAc- BT, PR IHG0e 336 A v B 700 gk — 2540 Ak AT 1
5 10% ,20% 30% .40% 50% (V/V) B9 HAc-H 5 1 W00 B A 2 7 O S0R . 45 SR & 8, LU
20% (V/V) HAc-H EE R P, B3 F AR 7 A0 BT IS 19 F I AR A (B B K, Bl HA e IR B0 K, i A8 ik
fH R R, AT HESE HAc 5 MG Z AR 5 UV, A R TR 73 BER 2 HAc B9 &3 O] RER IR B3
JES Ry s by (75 B0 P BT R AR 25 . B4 20% (V/V) HAc- W IR R VEI o [R) IR 22 2 B3k e,
WAE 20% (V/V) HAc-H EEPE MG PR AN [ B[R] A 50 R ARG & 30, I 6 10 58 FsF ) 3480, i b 8 A 1K
R, M UE R A1 E 5 25 min B, W4 PR IR AN P38 DR 300 150 BH OB 0 FoF 1) Ak, B0 BEE - AR 43 - R B 5
4B VENGRTRIZAE] 25 min B, B4R 43T O 58 B VeI T ok 5 4K 252 28 1 Wk JBE S [R] | AS AN 52 i 52 56 4%
AT B IR BN SR A IR S5, PRI, SRR PR LS E] R 25 min,

3.4.5 BB pH BRI LIS 10.0 nmol/L MG (1% 0. 20 mol/L BEFREL W ML S IAWE , F5 2K ED
PSR AE pH 4.5 ~ 8.5 BURE SRR PR L2 A7 SR e B B OR . 4556, 78 pH 7.0 Wi
TR 2 A, 6B I R IR B SCR AR a . SX T RERL N MG 19 pK, =6. 9, SHE AT pH<pK, B,
MG FZELIBHES R EZRMA | A B TR W 2 B A5 014 IE L, S BOR A BT MG 1% I B4
555 MFEIAW pH>pK, B MG EE LU IR AF e, B A I S S A0 Wi b 45 7 fig IR
55, AFTRABXT MG (EREFUN, 30 MG DYWL 55 . PRIt , B3I B R G PR AE rh PR S i M h I 3
3.4.6 WLBTEIAGRME CREUEDUBNR S (1 BT EL B T 10. 0 nmol/L MG ¥ W, X R AL s [B) 1247448
b, 25BN W FR I AR L o 18] (4 8K T/, 20 min S5 4 HL W 8 T-SF- 44, 8 B AR A 43 15 B 3 F b
Z AR E) T R B, PR, SRR AL AT [R] 24 20 min,

3.5 SFENBfE RS HTIERE 80
3.5.1 &MTEBERKWHR ERBAGT, FIH
MIPs/PCNF/GCE X AS [a] ik B 1) MG 474k,
Kl 6 i, DPV WEHL bl MG e B 1) 38 fin i 26 ¥ sk
/N JAE 0.10 ~10. 0 nmol/L ¥ BE VI I I L VAL ( wA)

60

Current (pA)
o~
S

5 MG ¥ (nmol/L) 2 RIFMLEX R (F 6 1 20r
K)  RHETTFEN i(wA) = -3.672¢(nmol/L) + 79.39 .
(R*=0.997) , K 1 FR 4 0. 042 nmol/L(3S/k) ,Hr S -02 00 02 04 06 08

Potential (V vs. SCE)

S F RGN E 8 YR HL I A bR HE I 22 , & R e
RHZRER LRI, ATHEMRHRIE TR0 e
Mkl B AL 7 7 (R 1), & T SCHRHRGE 9 Ru

MIPs/PCNF/GCE il 52 A [F] ¥ B MG B 5 1
DPV [ i E IG5 MG W Ryt oe &

(bpy)3 HLfb2E &GN HEAE 0 & 6K Ru
(bpy) 3 #ir#& B 5,

3.5.2 EFEMRTHE 7 IFM AR RG0SR
PR PRSI B R KSR RS ILR R WL R4t
WEME R TIIIR, E SGEEEE T K= Ad/ A,

Fig.6 DPV curves of MIPs/PCNF/GCE incubated with
different concentrations of MG (a to f: 0. 10, 0. 50,
1.0, 2.5, 5.0 and 10. O nmol/L). Inset is linear
relationship between peak current and concentration of

MG
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Table 1 ~ Comparison of different electrochemical methods for MG detection

i LM K 4 B E= BTN

Method Linear range Detection limit Reference
GO/En/CPE 8 ~800 nmol/L 5.0 nmol/L [11]
MWNT-DHP modified GCE 50 ~ 8000 nmol/L 6.0 nmol/L [12]
Ru(bpy)3*-ECL 0.29 ~290 pg/kg 7.3 ng/kg [16]
RAM-MIPs 32 ~ 1x10° nmol/L 7.0 nmol/L [23]
CPE adsorbed with SDBS 8 ~500 nmol/L 4.0 nmol/L [24]
Ag/Cu-MOF-modified GCE 10 ~ 140 nmol/L 2.2 nmol/L [25]

MIPs/PCNF/GCE 0.1 ~10 nmol/L 0.042 nmol/L This work

GO graphene oxide; En: ethylenediamine; CPE: carbon paste electrode; MWNT: multi-wall carbon nanotube; DHP. dihexadecyl hydrogen
phosphate; ECL: electrochemiluminescence; RAM: restricted accessmedia; SDBS: sodium dodecylbenzenesulfonate; Ag/Cu-MOF; Cu-based
metal-organic frameworks modified by silver.

Hop o Ady as F R AR 0 F i S AEE T 0™ A I IR B 225108, Ad A 2s F R A i 16
TS AEAE MG 7= Az I HL 2208, KBRS/, S1E BH B[S F AR X ABEA 43 F- S B b B, K R B 43+
Jo BB AR 73 0 7E 10. 0 nmol/L (45 %8 VA& R I% KV AP 5 min 5, #47T DPV £4i, 455
B AEE IREVRENERER T35 0.47 .0.22 F10. 15, RE4EE LS MG BYZEHA U & | (15 E0
b3 M S B VA ST - iaa o4 e s 0 L NIV (517 NG (O D= 1 A R e e A R =B
MG E5 A RETIBR T P BAMY B BB Pz A, BT - (L7 i 25 [R) 25 KA % R & 1R 248 A Al = A 2
KEGFEM, S5 RRY], WAL RS REE X MG #4748 R [RIB 75 %8 NIPs/PCNF/GCE %45 i %€ |
AR KLV R EIRIN & B NIPs (& Ea8 X E R ¥ g i A 248, %t MG JeHs SRR IE A

AR, 76 10. 0 nmol/L MG ¥ H, %48 T — L] BEILAF 0 A W)/ IN o3 F FLES F- X% MG I () 5%
S5 200 £ (0361 2R RN AT HE 500 £ Ca®* (A \Mg™ \Na® ,SO;™ \Cl™ PO} %I MG Bl & TG it
ER (RGN T 5% ) , R PTIY B RIS BAT R AP bt T4 AE
3.5.3 EUMEMIEEME EAHE KM TS AKX 2.0 nmol/L MG R #EA T & , Wl
R0 L I B AR X R 22 (RSD) 8 7. 2% o, [Rl—SZ ER B ARPA T 72 6 UK, RSD 4 3. 6% ., Ff 5 SZ BN HL
PREET 4°CF ,10 KRG AT 2.0 nmol/L MG ¥ WA , HL LI 3 A7) 1dy il W AEL I 91% , R HL Al AT R
IR E B AR E T
3.6 EEREFEmRO

¢ MIPs/PCNF/GCE FH T8 8 it 75 S SR B /KRR B MG RGN, 5 £ ]2 SR A KRR R A MG,
X SEBRAE SR HEAT T bR I SE 5 3 2 vl A R RN BR M B A9 [l 482, 0% ~96.5% , RSD<
8. 0% , Ua B I J7 1% AN [R) i T AE s v MG B8 000 L ¢ v 1 M 5 OKS %85 138, T 1 S B i v
MG [

2 SEBRREGR T MG A [R5 4
Table 2 Recovery of MG in real samples

B e B Lioalllke 353 [ = ARX R T 2
S, un] Added Found Recovery RSD
ample (nmol/L) (nmol/L) (%) (%, n=3)

) 0.50 0.41 82.0 7.8

G el 2.00 1.75 87.5 4.3
Srass carp

5.00 4.79 95.8 5.6

) 0.50 0.44 88.0 4.9

A %fﬁ* 2.00 1.93 96.5 2.2

quaculture water
5.00 4.68 93.6 3.7

4 %8

¥y T —Fh T PCNF B9 MG 7 FER B AL 2448 R 2% . #£ 0. 10 ~ 10. 0 nmol/L ¥ £ I Bl N, MIPs/
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PCNF/GCE X MG 8 H KL WA 2Rt e o7, &6 H BR R 0. 042 nmol/ L, I F K 22 B0 CSCHR 48 1 L fb 27
o WABREER AR MG ELUA B 1 53 S50 Ak 50k, i B BA BA-ay A e vk, o MG $4E T
—Fh R 220k R E A A I T i o R A SR FE T RGN T B e A N R GE K AR R MG B

=)

AR N A RN T SEBREE AL MG B B R A
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Preparation and Application of Malachite Green Electrochemical
Sensor Based on Molecularly Imprinted Polymer

WEI Shou-Lian' , WU Jia-Yu' , HUANG Xiang-Jin “*, XIE Chun-Sheng'
"(College of Environmental and Chemical Engineering, Zhaoging University, Zhaoging 526061 , China)
*( Zhaoging Institute for Food Control, Zhaoging 526060, China)

Abstract A molecularly imprinted electrochemical sensor for specific recognition of malachite green (MG)
was prepared by electropolymerization of o-phenylenediamine on the surface of porous carbon nanofiber
(PCNF) modified glassy carbon electrode with MG as template molecule. The electrochemical performance of
the sensor was characterized by differential pulse voltammetry ( DPV), cyclic voltammetry ( CV) and
electrochemical impedance spectroscopy ( EIS). The experimental parameters, such as the amount of PCNF,
molar ratio of template molecule to functional monomer, scan cycle of CV, eluent, elution time, pH value of
sample solution and incubation time, were optimized. Under optimal conditions, the peak current was linear to
MG concentration in the range of 0. 10-10. 0 nmol/L, with a detection limit of 0. 042 nmol/L. The prepared
sensor possessed excellent selectivity, reproducibility and stability, and was applied to the detection of MG in
commercially available fresh grass carp and aquaculture water samples with recoveries of 82.0% -96.5% .

Keywords Molecularly imprinted electrochemical sensor; Electropolymerization; Porous carbon nanofiber;

Malachite green
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