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Liposome Immunosensor for Picloram in Water Based on Electrochemical

Polymerization
LI Ting, ZENG Guang-ming; TANG Lin, ZHANG Yi, LI Yuan-ping
(College of Environmental Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: A “ sandwich-type ” immunosensor for the determination of picloram in water environment was developed based on the
immunoliposomes prepared by crosslinking rabbit antibody against picloram Canti-picloram) and potassium ferrocyanide-encapsulated liposomes
with glutaraldehyde. The working conditions including modification components on the electrode were optimized. The best performance is
obtained using 0.5% of Nafion, 10 mg*mL ™" of multiwalled carbon nanotubes (MWCNTSs) and 50 pg*mL ™" of anti-picloram. The preparation
and detection process of immunosensor was as follows. Cyclic voltammetry was applied to urge the electrochemical polymerization of
3, 4-ethylenedioxythiophene ( EDOT) and the anti-picloram was immobilized on the modified glassy carbon electrode ( GCE). Then the
electrode was incubated with the analytes and immunoliposomes sequentially. The bound liposomes were lysed with TritonX-100, and square-
wave voltammetry was applied to determine current response of picloram concentration. The whole process was able to be completed in 70 min.
The immunosensor has good reproductivity after being soaked in 0.1 mol*L ™" of H; PO, in 5 min. The result shows that lower detection limit for
picloram is 107" mol*L™" with linear range of 10™'°-10™* mol*L™", which meets the detection requirement of picloram for the safety of
drinking water.
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Ak, RN 0.1 mol* L' 1 HCl ¥ E 45 2
pH=7.4.
1.2 &

pH vt CPHSJ-3F, i 7 6D, TH i ) 6 1 2
(85-2, LGV PHAAR) D, PRI ()
PN E Y O SN CYNCIDIN E & @ TY IEN R 1GNNS $7.y

R AR AT PR 2w, H A YE 2% ( Branson200S
Y, FEBH A D, SR i VR A A B P A BT AN B
] HBRATD, VK (BCD-218EL  Electrolux)» 48 71 73
HCEETF(UV-2550, H A Shimadzu A 7)), Zeta HLA.
X CHEE Malvern 22 7)), JEIE(FLAE R 0.4 pms T
B AR D Ak A= 20 B TAE R CCHI 610C, |
Mg AR A D, A HTH R A = H i R 48 DA
W A (GCE, BLAR 3mm)AE R AR AR, (AT H ok H
W CSCED A 2 Le A, B FR A 6 F A
1.3 Hl& e miA

Gh 4 e e 2R RNAE M v ) 2% IR DA B 22 mg
(IR L CEH DPPC. JIH [#] i . DPPG DPPE $% & /K
b 10:10:1:1 BLBOWE T 4 mL AR CERE D 5
P B4 AR R L 6:6:1 BLHO, TN 1 mL KR EE R
0.15 mol* L™ I MF AR S AL M, B 75 5 min, 45°C 1
I H T 2 205 R B LA WL 71, 7k B R € ) R o A
BT BN 1 mL 2R F AL B W, B 5 mins
45°C R TiE, 2 RE IR o2 4 T T K,
I 4 pom EREBRIRTE I 10 IR, 4°CIEHT 48 h, & T
TBS 1, 4°C FERAFAFH .
1.4 % S ig ik

1 mL IR A NN 0.7 % [ — 8%, &3
TNIBCE 10 min, i3 8 RS I E T B BT
)24 2 h HH ) SR 1 UGB AT NN 200 pL 3R IE A
9.5 mgemL™" [ #F 7% 5& M P, 4°C N ik &, 15000
remin” ' FEIE N B0 15 min, F5_EIE W T PBS 25 0PV
TR VEGRE 0 5 U 71 FIH . 5E s & D0 i IR
HHEET 0.5 mL PBS M, & 4°CUKF & H]
1.5 HIfERK

GCE AR H A A B e SR G A +1 B 4O, S8
Ja MR IR (HNO, : H,0 = 1: 1)« Al 8 47K i 7
THYE 5 min, FFHBAKMEEE T 0.1 moleL™'
H,80, ", RHEARR 2 fE-1.0~1.5V F,
i 30 B, B 25 A B IR AU R 0T B MWCNTs T
1 mL Nafion % ¥, B 75 45 min, B 32 ) Nafion-
MWCNTs 58 (4 B 7 B S ol Bdoong T il b,
F N HARRA B HUAR T 0.05 mol* L' ) EDOT
WG PBS, pH 7.4, & S5/KMAELL A 4:9 (1)
L) ¥4 Nafion-MWCNTS 16 i 1) F AR A4 A B A4 v v
LR 0.5~ 1.2V N, KRR 434 13 ~ 15
B, P A 28 P 2R S A B 1 e B Al B R &
0.5% M1 CMEIECPVAD Y AL FE 2 min, A PBS ik
S5 BT 4C UK TP ARAE
1.6 WE 7%



1662 7N 58

F} 2% 29 &

Bl 1 T 7 o R B AR B 28 A IR 2 W o 7 35 o i
T2 K[ e T PRI R E T 0.1 mL MIAEI Y 2235
SER, Zil N EE 30 min, PHYE. B 10 pL S G
AT T AR T, S 30 min, #PUE. N 10 pL
TritonX-100 FFRE S WAE AR b, 5 AR TG T4k, [ N 5
min . RSN ) AR N6 5 mL PBS % HL
it 7E HL A A T A S B o R A IR e vk
CCVORTT P AR 2272 CSWV ) KL IR 5 HE Sk 1) IF 22k 3
AR ) A SR A

o — AN 58 S 56 8 AT 3 IR LAECF 3, 5 8
AR H 0.1 mol* L' # H, PO, BRI HLAK .

El1 RRiEREERSNESHEEIR

Fig.1 Schematic outlines of liposome immunosensor for picloram
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Fig.2 Calibration curve of absorbency vs potassium

ferrocynide concentration
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Table 1  Characteristics of liposome
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Table 2 Comparison of square-wave voltammetric behavior of electrodes
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Fig.3 Influence of the electrode compositions
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Table 3 Optimum parameters for electrode composition

and square-wave voltammetry

AR A1 WG FAAE
NafionC/&F 73 %00/ % 0.10~1.0 0.5
MWCNT/mg® mL ™" 2.0~ 16 10
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B AR R 5% 52 % I A /min 0~ 120 30
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PP s T D AR R H50O1 % 10 ~ 50 25
I 1) /s 1.0~ 10 2
R ALV 0.1~ -0.1 0

[N EERE iR AT -0.3~0 -0.2
A G v 0.001 0 ~0.01 0.004
e/ v 0.01~0.05 0.025
BHZE [ Ha, 5.0~50 15
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Fig.5 Detection for picloram
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