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Abstract: ECL systems have been extensively employed in the regions of immunoassay, enzyme and aptamer. Some
luminophores, such as lucigenin, tris (2,2 -bipyridyl) ruthenium, luminol and quantum dots, have been used to
fabricate the biosensors. In this review,the progress in electrochemiluminescence immunosensor has been

summarized as the classification of luminophores, and the future research trends have been proposed.
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Tab.l Assays That Relate Emitter to Analyte Concentration

Analyte Detection method Ref

AFP Ru(bpy)#/TPrA 1]

anti-Borna disease antibodies Ru(bpy)#/TPrA (201
cancer antigen 15-3 Ru(bpy)s*/TPrA 1]
cancer antigen 19-9 Ru(bpy)s*/TPrA 127l
cancer antigen 72-4 Ru(bpy)s*/TPrA (3]
cancer antigen 125 Ru(bpy)s*/TPrA (2]
carcinoembryonic antigen Ru(bpy)s*/TPrA 2]
anti-CMV antibodies Ru(bpy)#/TPrA (8]
FSH, follitropin Ru(bpy)s*/TPrA 134

HCG Ru(bpy)2/TPrA (]

HBsAg, hepatitis B virus surface antigen Ru(bpy)s*/TPrA 1]
HIV 1 p7 antigen Ru(bpy)s*/TPrA 1371

IgE, immunoglobulin E Ru(bpy)s*/TPrA i
Legionella antigen Ru(bpy)#/triethylamine (0]
prostrate-specific antigen Ru(bpy)s*/TPrA (0]
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Current development of dopamine electrochemical sensors

Liu Rong, Zhong Tong-sheng”, Lei Cun-xi
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Abstract; Dopamine (3, 4-dihydroxyphenyl ethylamine, DA) is an important neurotransmitter and has been related
to kinds of illness, such as Parkinson’s disease, senile dementia, Huntington’s disease, motivation habit and the
regulation of motor function. It is very useful to summarize these thesis which determine dopamine by rapid and
simple methods in routine analysis. The recent progress achieved of electrochemical DA sensor was highlighted in
this article, and the effect of different technology and materials on electrochemical DA sensor were discussed. The

future development was given at the end of this article.
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(1) REVE, REBRAERH G s i i
far , (45 AA B MR N, 1 ELFE DA; (2) 4% AA
1 DA (IG5 TF I BEPEE I 2 DA 3535 7051 2
DA Fl1 AA,
111 AA X AR, f A 40 DA
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T 224, 45 R R R SBA-
15 HYE Tt ZhfiE, PDDA(PAA/SBA-15); I2)Z2 H 4
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1.1.2 ¥4 AA F= DA #4955l &

Balamurugan 25 ™ F B 58 (3,4 - £ M — %A Mg
Wy -(2-fifi iR Z%)) (PEDOT-PANS) illi75 DA Fl
AA fY & Ak 1% 53 5> 0.33 V 11 0.1 V,PEDOT -
PANS JIE () ik iR S A 1T A4S AA 81 L3771
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(RS W& 1 FE A R EHI 2 DA T AA, 25
7 KR 22 (DPV) I 45 5 DA FiT AA (148 kI
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AL A s N [ A LA R A 7 2 28 4 3, S B
T XF Rl —1& & Hh DA FiT AA 19500 E . Roy
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ViR I i H R A RO e 2 AT
TE S A B S R E DA,

1.2 Nafion %

VAR FE 45 LA 22 1) BH S 7340570 v il
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1.3 BRAKE
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F AP 2 T RGN KAE (CNT) 8415 A
(B TR 2, B RESE T HL 70 25 DA FT AA (1)
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PEAERSR, &K F]T7E AA FE7E T X DA
I AE o 3R PR R Y S A PR | Bl g KA 3
T A B FR FE MRS 2 | AR K A7 1) i T P
B RAKRE S AA IERELT 3K, X (il AA
FIIEE A IERS , 5 DA (I FL 22 080/)N, 5 DA
i E ] Baldrich SEPS RGP E A KA (MP) I
BFf CNT 75 MP/CNT HaB , S A9 FE AR B4R K T
CNT ¥4 DA F1 UA Z a3 R i, X4k7K T MP
YRR IR, 5 — A L, MP/CNT
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FE A b B UG R IR T 4 K 2.6~5 5, M 2P0
CNT I BUWPIR BB (CNTPE), 15 1 iZ Hi A 7 DA
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FAk CNT ¥ AA il DA G TF, HLAETS AA Fi
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25 DA i FEy RSP N EE LA, T
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Application of dendrimers in sensors
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Abstract: Dendrimers, described as three -dimensional and hyper -branched macromolecules, are of particular

interest because of their single dispersion, no immunogenicity, lower cytotoxicity and biodegradability. This paper

briefly reviews the applications of dendrimers in biosensor, ion sensor, gas sensor and proposes the research trends.
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Fig.2 The general process of self-assembly of dendritic macromolecules by electrostatic interaction
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The detection of cholera toxin based on agglutination reaction with
amplification of silica nanoparticles
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Abstract: A simple piezoelectric immunoagglutination assay technique has been developed for direct detection of
cholera toxin. It was based on the specific agglutination of cholera toxin antibody-coated silica nanoparticles in the
presence of cholera toxin. The antibody modified on the probe surface would combine with antibody -coated
nanoparticles in the presence of antigen (cholera toxin) when the surface agglutinationreaction took place, which
couples both the mass effect and the viscoelastic effect acting on the probe. The results indicated that the probe
signal can be observably multiplied.

Key words; silica nanoparticles; immunoagglutination; cholera toxin
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Fig.1 TEM figures of silica nanoparticles: (a) agglutinated silica nanoparticles; (b) amine-derivatized silica
nanoparticles
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Fig.2 Optimization of the assay medium, the concentration of cholera toxin in the experiment is 2.5 wg/mL
(a) pH dependence of the probe in pH(6.0~8.0); (b) ion-strength dependence of the probe in 10~90 mmol/L NaCl,
the pH of the solution is 7.0; (c) frequency responses of the probe, where the volume of the CT antibody labeled silica
nanoparticles in probe cell varied from 20 wL to 100 wL, the total volume of the solution in probe cell is 200 pL; (d)
comparison of frequency response processes between without ( I ) PEG and (II ) with PEG amplified
immunoagglutinations
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Fig.3 Calibration curve describing the relationship between the frequency responses and varying concentrations of
cholera toxin under the optimized conditions. Inset: linear relationship between the frequency responses and the
different cholera toxin concentration. Each data point represents the average of the frequency responses of triplicate
measurements. The error bars are standard deviations
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Tab.1 Frequency response to cholera toxin, BSA, Goat IgG, Rabbit 1gG and HSA
evaluated by the developed immunoagglutination system

Samples Concentration Af(Hz) R.S.D.(%)
Cholera toxin (ZEELFEZE) 2.0 wg/mL 173.0 3.1
BSA(Z-IMIEH M) 50 mg/mL 12.0 5.3
Rabbit 19G (% 19G) SR 23.0 6.5
Goat IgG(F 19G) SR 17.4 5.0
HAS( AL E &) 30 mg/mL 15.3 75

*Af NIRRT =0 WA L 24 {H 5 R.S.D. (%) 2 — I A R A o fl 2
*Af(Hz): Each of the frequency responses (F(Hz)) represents the average, value of triplicate assays under the
optimized conditions. R.S.D. (%): Relative standard deviations (R.S.D. (%)) of three assays
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il FH 0 25 4 v 1 v R I SR R ORI T
BB % TR RE SRS B 2R LA 2R A B I
4 0.049 3 wg/mL,
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A novel glucose sensor based on hollow palladium and glucose
oxidase

Qi Jun-fei, Yang Hui-yan, Hu Ying, Huang Sha-sheng”
(Life and Environmental College, Shanghai Normal University, Shanghai 200234, China)

Abstract: The hollow Pd nanoparticles were synthesized and characterized by TEM. A novel biosensor based on
hollow palladium and glucose oxidase immobilized on the surface of glassy carbon electrode for glucose detection
was developed. The glucose can be determined by detecting H,0, generated in enzyme reaction due to the electro-
catalytic activity of hollow Pd toward H,O,. Under the optimal conditions, a linear dependence of the catalytic cur-
rent upon glucose concentration was obtained in the range of 2.5x10-° mol/L to 2.7x10-* mol/L with a detection limit
of 10 wmol/L (S/N=3). The sensor also exhibits long-term stability, good reproducibility and good anti-interference

ability.

Key words: hollow Pd nanoparticles; glucose oxidase; glucose; biosensor
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Mechanism of nano-Au modified electrochemical sensors for
detecting GB

Zhao Jian-jun®, Liu Wei-wei, Qin Mo-lin, Huang Qi-bin
(Research Institute of Chemical Defence, Beijing 102205, China)

Abstract: In this paper, the electrochemical reactive mechanism of detecting GB was discussed by Raman and
cyclic voltametrric (CV). It was found that electrochemical GB sensors with nano-Au modified on the surface of Au-
electrode can detect simultaneously F and P =0 of GB in liquid while Fe** is used as the probe of F, So the

experimental result displayed characteristic.

Key words: nano-Au; GB; electrochemical sensors; Raman; cyclic voltametric(CV)
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Fig.1 The AFM of nano-Au-modified on Au electrode
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Fig.2 Cyclic voltammograms of Au-nanoparticles-
modified on Au electrodes(a: GB 0 mg/mL; b: GB 0.07
mg/mL, 1.4 ~0.1V CV after 2.0 ~-2.0V CV;c: GB 0.07
mg/mL, no 2.0 ~-2.0 V CV before 1.4 ~0.1 V CV)
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Tab.1 Coordinated constant of Fe** and OH", Ac", F in different pH

pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13
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Ac” 0.2 13 35 52 6.0 7.7 9.7 117 137 157 17.7 197
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(AREBIXF MALER,BEAETER 710054)

 OE: ZOURE T R R A A SRR U Ag/AQCH S HLR , )T B B UL A TR R PR RERR
JE X R AQ/AQCH Z L LR — R et . Al AR AR H oK R AR A A it TS 2 LE Al ) el ml i o
PIFETIE A — O T5 e AR R T 75 CRHMBRESREE RAFPERE , 28 1 HOR AR A9 SR FR

KW A WL, WX, AgAQCI SHEmf,; TEhE

Preparation and application of all-solid exposed Ag/AgCl reference
electrode

Yang Yu, LiLong, LiuHong-wei, Du Bao-zhong”
(Department of Applied Chemistry, Xian University of Technology, Xian 710054, China)

Abstract: This paper reports a kind of all -solid exposed Ag/AgCl reference electrode. The preparation craft is
simple , no complex plating and can substitute SCE as common-used reference electrode. It improves characteristics
of existing Ag/AgCI reference electrode. At the same time it reduces the mercury's second pollution and it can be

Vol. 31, No. 3
Sept.2011

well used the place in which temperature surpasses 75 °C, breaking through the SCE's limitation completely.

Key words: all-solid; resin junction; exposed; Ag/AgCl reference electrode; property
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Fig.1 The whole-solid Ag/AgCl electrode
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Tab.1 The stability of Ag/AgCl electrode

E/mV th 1 2 3 4 21 22 23 24
0.1 mol/L KCI 508 508 508 508 508 507 507 507
1 mol/L KCI 509 509 509 509 509 509 508 508
AT KCI 509 509 509 509 509 510 510 509
pH4.00 2% M 509 509 509 509 510 512 511 511
pH6.86 ZZ ik 508 508 508 508 510 510 511 510
pH9.18 ZZ ik 510 510 510 510 512 510 510 510

FEA, IR H TR EE AR AT R AR A AR
ﬂi’pﬁfi@:ngClz — Hg+HgCl,, FUff H A
GREY
2.4 FRRIREYAIEME

XF 4 [ 25 Agl AgCL 2 Fe HLRGHEA 7 /)N 16 35

RAZAAL (UL 3) , 7£-500 mV~+500 mV ()
FL 57 0 FB1 PN 1) RS g AR fb 26 LT 8 e A
M H 2 RAFREPEC R, R AFIRY Ag/AgCI 2
FEF AR ELA R R T 5
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3 FERRA
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Ag/AGCI S Hb HL A 2 A 2 R b e I £ pH A
VW B SEBREEAR B pH A pX, I 535S pH 24
P B R - R 42 F A0 — TR R 53 PR AN 2 ]
SEILAEXTHR
3.1 #mpHNE

FEah pH MEZE Rk 2 PR,

3.2 & pXlE

3 DA SRS T R S e B 5 e
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P S 2 SR T T DL 2 [ 25 AgIAQCT HL AR A

x2 H&pHUELER
Tab.2 The results of pH determination of samples

= =]
b i O S L S T O
pH BT B -Ag/AgCl LA 4.01 6.86 9.20 6.42 8.07 3.65 2.89 6.56
Y IE pH E SR 4.00 6.86 9.19 6.41 8.05 3.62 2.86 6.53
ApH 0.01 0.00 0.01 0.01 0.02 0.03 0.03 0.03

R 3 & pX NELR(=5)
Tab.3 The results of pX determination of samples(n=5)

B R HIRUK TolEK K + M RSD

AL F(mol/lL)  F(mol/L) S*(mollL)  S*(mol/L) % %
F-Hif-Ag/AQCI Bt 4.39x10°  7.65x10%* 95~98 2.1
FrEM-1MHKER  430x10°  7.72x10% 97~101 0.91
SR - Ag/AQCI L) 1.15x10%  2.19x10%  97~102 2.5

SRR~ P AT H R AL A

1.18x10*  2.25x10* 95~99 2.7
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(1. ¥ zEPE N Fh =2, i Ea 2 FH 431000)
Q. MERFANFUIZR, L F2EYERSHTEFERESALEE, #Eici) 410082)

i E. ARSI T RAR R A R Y, SEOR R MU Z BN R IR T IO
FRT IR (A HURME S T — OB RN FL B 1 1 . O IR TO TR X LA TR ARIE, ik
THRE R TR ST R 2.0 x 10° mol/L, L5 M 5.0x10%~5.0x10° mol/L, YEIR AT A
RESEAR S E B = N e | VA WA FE AR W BN T H0 5 .

KB DOCEREN;, HEW; YOLE; pH

Fluorescence detection of pentachlorophenol by fluorescein

Yao Ying-hua', Li Juan-xiu? Chen Bei-bei? Cai Qing-yun*
(1. Yiyang Longzhou Public School, Hunan, Yiyang 431000, China)
(2. State Key Laboratory of Chemo/Biosensing and Chemometrics, Hunan University,Changsha 410082, China)

Abstract: Pentachlorophenol (PCP) can be photolysed under ultraviolt(UV) light in aqueous resulting in a pH
change. The pH change can be sensitively indicated by fluorescein as the fluorescence intensity of fluorescein is
pH-dependent. Based on this, fluorescence detection of pentachlorophenol is proposed without using fluorescence
label. Under the optimal conditions, a detection limit of 2.0x 10 mol/L is achieved with a linear range of 5.0 x 10~
5.0 x10~° mol/L. Compounds which could not change the pH of the solution during illumination process, such as
phenol, chlorphenol and dichlorphen show little interferences on the detection.

Key words: fluorescent probe; pentachlorophenol; fluorescein; pH
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RN )5 5RAT (500 W) FH R L5 41, SR 414k
UEE R UE A, DR BT, SRR
(Ophir, Israel) FH it BT 7E S B 25 4% LR 58 41
S ; F T (Perkin Elmer, LS45),,
1.2 SOHEE N E KB

FERF R 4 mL 938 I A /N2 T A L
mL — i ¥R B Y 1 S A KR (F AR Y
DMF % IMABK R BT I) , 36 b 35+, B 1k
2 BRI AR AR, JEREAET, SRR
15 min DABR ZS0 W rh BT AR AR, B 1R AR S T
ARV, THRA [R5 AR KT Bk 0.5 h,
DI B E IR B R N 24 SR KT il E A R
— KPR b PR R KT R AT R f () 2525 1

S, ARAR A [R50 B 6 HR O i B B BRI
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pH {EFEAIG, 2GR S — RV pH (HA8 1L
BB DO YK pH HBUERT, ZOEER T
YNGR LA R S GEER S K Ay, i L ad
W26 R DR BE (9 AE Ak, n] DATR] R E
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Fig.1 The effect of pH on the fluorescence intensity of
fluorescein
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Fig.2 The influence of initial pH of the solution on the
fluorescence intensity. The fluorescence spectra was
collected after exposing a 5.0x 10® mol/L PCP solution with
different pH to 50 mW/cm? UV for 2.5 h, then adding
1.0x10-° mol/L fluorescein
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Fig.3 The influence of light intensity on the fluorescence
intensity. The fluorescence spectra was collected after
exposing a pH4.75 solution containing 5.0 x 10 mol/L PCP
to UV with different intensity for 2.5 h, then adding 1.0x 10
mol/L fluorescein
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Fig.4 The influence of illumination time on the

fluorescence intensity. The fluorescence spectra was

collected after exposing a pH4.75 solution containing
5.0x 10-° mol/L PCP to 50 mW/cm? UV for different time,
then adding 1.0x 107 mol/L fluorescein
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Fig.5 The influence of fluorescein concentration on the
fluorescence intensity. The Fluorescence spectra was
collected after exposing a pH4.75 solution containing

5.0x107° mol/L PCP to 50 mW/cm? UV for 2.5 h, then adding
different concentrations of fluorescein
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Fig.6 Relationship between PCP concentration and fluorescence intensity. The PCP concentrations (mol/L) are:
(@) 0; (b)5x 10 (c) 5x 10, (d)5x107; (e)5x 10°%; ()5x107%; (g)1.0x 10 (h)5x 10,
The insert is the calibration curve for PCP detection
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Tab.1 The interferences to the indirect
fluorescence analysis of PCP

WY e FE (mol/L) Alll
ENU) 5.0x107 2.76%
— &AM 5.0%x107 7.79%
—E 5.0x107 9.13%
HAB 5.0%x107 35.84%
2.4 FKESHT

G %8 T A SEBR KBRSy T B T A 7
P, A AREE T HORAK BB L SRR
BIVIAK, ALK 0.22 um LT 4E £ Bt iE s
H50 mL KA #AZR A e 4R 3] 1 mL, B Rl
S SRISTE LR KRE I AR B4 5% 107 mol/L
T FLER, DUAS IR 53 508 - 94.0% ( H >KRK ),
89.8% (4R7K), Al 119.5% (117K ),

3 NG

FEF A B 52 A B R A 2 B0A W pH 2k
YRR, R R RO R POk TR
TN pH (B AR AR, #3577 X A Wy 1) (R 4228
Heortrk . AL 5.0x104~5.0x107°
mol/L, K1 BR A 2.0x10° mol/L(S/IN=3) ., 1Z 7%
IR R IR TG T B 2 S AR RN, Kl
RYPEWER T L0,

S 3k
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WK, MHF, TR, M, EA4LT
(EiBIFE RS SIRERSSE, i 200234)

B E. FIHHE Au-Ni B SR, 72 BN Au-Ni B &3 EHEG R AR M, #4517 —Fi BN H
TR ARG ) AL A2 B RS . LA XRD RAE T Au-Ni #18F LIFEEME A1 3 BHPTEE |, THis o i 45 L fb 2
TG T AR A s A2 et . S A e AR R 28 W RS P 6 P4 Y FE R 2.5 1075~ 9.5 x 10 mol/L, ki
TIRR 7 1x10° mol/L, UL B FR B AT IR L R 0T 38 A AU AS T4

KW Au-Ni; RS Rl A4 pH

A novel glucose sensor based on Au-Ni as composite matrix

Yao Tian-ming, Yang Hui-yan, QiJun-fei, Wang Wei-qi, Huang Sha-sheng”
(Life and Environmental College, Shanghai Normal University, Shanghai 200234, China)

Abstract; A novel sensor for the determination of glucose was prepared by immobilizing Chitsosan and Au-Ni
composite matrix on the surface of glassy carbon electrode. The preparation of Au-Ni was characterized by XRD,
and the electrochemical characteristics of the sensor was investigated by cyclic voltammetry, ac impedance method
and amperometric i-t curve. The method showed good linearly for 2.5x 10°~9.5 x 10~ mol/L glucose with a detection
limit of 1 x10- mol/L. The correlation coefficient was 0.995 0. Some common orgaNic acids such as uric acid and
ascorbic acid did not interfere with the detection of glucose.

Key words: Au-Ni; sensor; determination of glucose

0 3=

REMEAKRLTTE J157 Dby (B MG~ 5
D5 TR T MRH 200 5 B REE e AT B i
Fe AL A PR R H A I AR 4T Ni 94
KBLFAE R 5 B S RGP E N KR iy T
TEAE AL T XS B KA & WA — 5 i pE A B AR
P T il e e 1 It ARSI 7 28 0
7 %5 8 S A R 45 B PN T 2 rh- N (OH)./NIOOH
SAAIE ALY, R0 R

Ni(OH), + OH- < NiOOH + H,0 + e-

NiOOH + glucose = Ni(OH), + glucolactone

& DL A bR A A LR — 4 EOb
B A O R PERE RO B A il & AnF o=l LA

HL£mE . HiEiFEZuiH (08520510400)
* WA R A

Ni g SO SRR, IR , AR R
A il w8 B AR IS T TR A B AR e
SORALT i T HA I AR TR T, R4
AW AR BOR B FE R AR, DRI IR A
L BT AR AR T — B
JIZBRFEE ) O A T — R MR A A e
BRI AR SR I, AT L Brids Ni XS
THIAFEA AL B 255 iy Hh (0 L T
HKMGERAF S, A5 BhAS ol B AL~ 07 V5 S B A A
U SERC IR TR il

1 SEIGERY

1.1 RFS5UEE
TR ME(Chitss) |54 2 (HAUCH,) AT ik



33 RIS LT Au-Ni B-ERPRHTR R L S DTS 55

2R BR A A 5 R S A BEfR (PVP,40000)
NiCl,+6H,0 W4 T~ i [E 24 ; [Fe(CN)e ™ I H &
AR EL AR, AR AL A S AL ST ] At
il 34 S o pir i, S5 HIZK S 2 oK (>18
MQ-cm)

AL 2FSEEG Y TE CHI 760 C AU AL 2% T AR,
(i RAAESA IR A\ ) BT, AR .
AR R TAE R, 40 22 H AR A X LR, A
H IR AR NS R (SCE) . 240 -1] WL (UV-VIS)
S SL 6 R ] UV -2020 %484k —A] L4866 B
THC UL BMES A R R ) 5 HoA A S Ay S 56
% pH T B A S TRA . XRD R
Rigacu 2> 7] D2000 &I X BFLRATEHL, XFHE ik
T

12 fRRERMHIE
1.2.1 Au-Ni Z&M4ted 5 &

TEER 20 )CF, 4r5lFRHR 0.2 g B 2
LB (PVP,40000),0.034g NiCl,-6H,0, I T 200
mL 25 &K, @A IR AL 15
min, T T 6% FC B A9 80 mL NaBH, (0.04 ) &
TR _FRE WO, SREmoe s, 76
PREFPEFEAE LT, VR 0 152;4;8 mL
HAUCI, (4.8 mmol/L) 7K ¥ ¥ , AW F 30 min J5
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Fig.1 XRD image of Au-Ni with different content of Au
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Fig.2 The CV images of different modified electrodes in 1 mmol/L [Fe(CN)g]*** contaiNing 0.1 mol/L KCI
The illustration in the upper left corner is the comparison of curve (a) and curve (f)
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Fig.3 The EIS images of different layers modified electrodes, (a) GCE, (b)Chits/GCE , (c){Au-Ni/Chits}/GCE,
(d) Au/Chits/GCE, (e) Au-Ni/Chits/GCE, (f){Ni/Chits}/GCE
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Detection of lead ion using synchronous plating bismuth film on
multi-walled carbon nanotube-ionic liquid modified electrode

Zhang Ying", RenWang, Li Min-jiao
(College of Chemical & Pharmaceutical Engineering, Sichuan University of Science & Engineering,
Zigong 643000, China)

Abstract: The novel construction method for the detection of Pb(Il) has been developed using synchronous plat-
ing bismuth film on the multi-walled carbon nanotube (MWCNT)-ionic liquid ([BMIM]PF¢) modified electrode sur-
face. The sensitive anodic stripping peak of Pb? was obtained at the proposed sensor. Under the optimum conditions,
stripping peak current of Pb** has good linearity with concentration in the range of 3.0x107 ~2.0 x 10~ mol/L, and
the detection limit is 6.0 x 10 mol/L. The resulting sensor is easy to prepare with good repeatability and can be used
for determination of Pb(1I') ion in blood samples.

Key words: multi-walled carbon nanotube; ionic liquid; modified electrode; synchronous plating bismuth film;
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