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Abstract : Biosensors, combining informatics and biotechnology, as an interdisciplinary frontier related to chem-
istry, biology, physics and electronics, will have broad applications in clinical medicine, food inspection and envi-
ronment protection. Among them, electrochemical biosensors have been extensively studied and applied, due to the
high selectivity, high sensitivity, fast responses and advantages in miniaturization and online detection. A key factor
in biosensor development is the immobilization of biomolecules. The progress in nanotechnology brought infinite
imaginations and great potentials. Recently, nanomaterials such as nanoparticles, carbon nanotubes, nanoporous
materials and mesoporous materials have been increasingly employed to immobilize biocomponents, retaining their
bioactivities and meanwhile promoting the effective electron—transfer. This paper reviews the proceedings during the
last ten years of nanomaterials with different structures applied in electrochemical biosensors.
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Recent advancements in environmental analysis based on
surface—enhanced Raman spectroscopy

Gong Ji-lai", Lv Pu, Zeng Guang-ming

(College of Environmental Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: Surface —enhanced Raman scattering is an unusual surface optical phenomenon and the enhancement
factor is up to 10" ~ 10". Environmental pollution greatly influences the human survivals. It is necessary for us to
take more sensitive methods to detect environmental pollutants such as persistent organic pollutants, which are low
level, high toxicity and hard to be detected. SERS technology has the potential to become an exceedingly sensitive
tool for the analysis of environmental pollutants due to its high sensitivity. This article reviewed development trends
in environmental analysis using surface—enhanced Raman spectroscopy technology and the potential application of

SERS sensor.

Key words: surface—enhanced Raman scattering; sensor; environmental analysis
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Abstract: Zn?* fluorescent probes were classified meticulously based on their fluorophore and recent advances in
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Abstract: A highly sensitive biosensor based on CS/nano-TiO,/CdSe/hemoglobin has been prepared. The electro-
chemical characteristic of the biosensor were studied by cyclic voltammetry and chronoamperometry. The biosensor
showed a linear response to H,0, over a concentration range from 3.9x 10°~ 1.2 x 10 mol/L with the detection limit

of 1.0 x 10 mol/L. In this experiment, Hemoglobin can retain a higher bhioactivity with the Michaelis—menten Con-
stant of 1.65 mmol/L.
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ng/mL ~ 1 000 ng/mL , o 95.98% ~ 102.25%
. 100.18%, (CV)  1.27% ~4.68% , 3.18%,

; ELASA;

Establishment of indirect competive ELISA for the determination of
abscisic acid

Zhou Zhen-hua, Chu Xia®, Shen Guo-li, Yu Ru—qin
(State Key Laboratory of Chemo/Biosensing and Chemometrics,
College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China)

Abstract: ABA was coupled to carrier protein bovine serum albumin(BSA), and an indirect competitive enzyme—
linked immunosorbent assey (ciELLASA) was developed for the quantitative determination to ABA. The concentration
of ABA-BSA of coating ELISA plates, antibody dilution and enzyme labeled antibody dilution were optimized ,The
results showed the working range was assigned to concentrations for 1 ng/ml. ~1 000 ng/mL ,with the detect ion
limit being 1.38 ng/mL, The linear range of the assay was between10 ng/mL~1 000 ng/mL. The ELISA-kit was sta-
ble .simple , rapid , sensitive and can meet the demand of practical work.The recovery rate of fortified sample was
between 95.98% ~ 102.25%, and mean recovery rate was 100.18%.The Coefficient of variance was between 1.27% ~
4.68% ,and mean coefficient of variance of intra— assays was 3.18%.

Key words: abscisic acid ; ELASA ; indirect competive
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Tab.1 Detection of ABA in the real sample
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Hydrazine gas sensors based on room-temperature ionic liquid

Sun Jie, Li Yan, Feng Yi-ling, Wang Rong*, Wu Xia-qin

(College of Life and Environment Science, Shanghai Normal University, Shanghai 200234, China)

Abstract: The electrochemical behavior of hydrazine in room temperature ionic liquid (BmimPFy) was studied by

cyclic voltammetry. Results suggested that hydrazine could be oxidized at the potential of 0.94 V with the electron

number of 0.8. The electrochemical reaction was under the diffusion control of hydrazine in BmimPF,. And also, an

electrochemical hydrazine gas sensor, using BmimPFs thin films as the electrolyte, was fabricated. The sensor

showed a linear response to the hydrazine gas concentrations in the range of 1.1 ~25.4 pwmol/L, with a good stability

and reproducibility.

Key words : ionic liquid ; hydrazine ; gas sensor ; electrochemistry
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Study on a new cobalt( II )—selective electrode based
a Schiff base of malonicdihydrazide as a neutral
carrier

Liu Xin-lu"% Yuan Ruo"”, Chai Ya-qin', Ma Yu-hua'
(1. Ministry of Education Key Laboratory on Luminescence and Real-Time Analysis, College of Chemistry and
Chemical Engineering, Southwest University, Chongqing 400715, China)
(2. College of Chemistry and Pharmaceutical, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract: A PVC membrane electrode for cobalt(Il') ions based on a Schiff base of bis(salicylaldehyde) —malonicdi-
hydrazide as a neutral carrier was investigated. The prepared electrode displays a good selectivity toward cobalt( 1l )
and exhibits exhibits a near Nernstian response for cobalt( Il ) over a linear range of 3.2 x 10 ~ 1.0 x 10~ mol/L with
a detection limit of 1.0 x 10~ mol/L and a slope of 31.1 mV/dec. The response mechanism was discussed in view of
the A.C. impedance technique.The electrode was used as an indicator electrode in potentiometric titration of cobalt
(II') with EDTA and applied to the recovery of determination with satisfactory results.

Key words: bis(salicylaldehyde)-malonicdihydrazide ; PVC membrane ; cobalt( Il )-selective electrode
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Fig.1 Structural formula of the ionophore
Tab.1 Response characteristics of electrodes employing various membrane ingredients
NO.  Membrane composition(u.%) Slope(mV/dec) Linear range(mol/L)
Carrier pvC Plasticizer
1 34 322 64.4(DOS) 9.8 73%x10%~1.0x 10"
2 34 323 64.3(DOP) 12.9 2.6x10*~1.0x 10"
4 34 323 64.3(0-NPOE) 31.1 32x10°~1.0x 10"
5 2.7 324 64.8(0—NPOE) 28.6 4.8x10°~1.0x 10"
6 4.0 32.0 64.0(0—NPOE) 28.2 52x10°~1.0x 10"
7 4.6 31.8 63.6(0—NPOE) 28.0 54%x10°~1.0x 10"
8 5.0 31.6 63.4(0—-NPOE) 27.8 6.5x10°~1.0x10™
2.2 pH 1.0x107  1.0x 107 mol/L pH

Co™ , pH
Co™ ( 2. 2 ,
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Tab.2 Selectivity coefficient of the electrode
based on salicylaldehyde salicyloyl hydrazone
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3 2.50 3.47 98.8
4 3.00 4.03 101.0
5 3.50 4.45 98.6
6 4.00 5.12 103.0

[ 1] Linnik R P, Zaporozhets O A. Solid—phase reagent for
molecular spectroscopic determination of heavy metal
speciation in natural water [J]. Anal Bioanal Chem,
2003, 375 (8): 1 083 ~1 088.

[ 2] Zhang L, Zhou J M, Hao Y H, et al. Determin —ation of
Co* based on the cobalt (II)-catalyzed electrochemilu —
minesce of luminol in acidic solution. Electrochim Acta
[J]. 2005, 50 (16-17): 3 414~3 419.

[ 3 ] Belarra M A, Crespo C, Martinez—Garbayo M P, et al. Di-
rect determination of cobalt and zinc in samples of differ-

ent volatility by means of solid sampling—graphite furace

[10] Gupta V K, Jain A K, Khayatb M Al et al. Electroanalyti-
cal studies on cobalt (II) selective potentiometric sensor
based on bridge modified calixarene in poly (vinyl chlo-
ride) [J]. Electrochim Acta, 2008, 53 (16):5 409 ~5 414.

[11] Horning E C. Org Synth Coll Vol. Il [M]. New York:
John Wiley, 1955. 140~ 141.

[12] , , .

[J]. ,2004, 2, 54 ~
56.

[13] Moody G J, Oke R B, Thomas J] D R. A calcium —sensi-
tive electrode based on a liquid ion exchanger in a
polyvinylchloride matrix [J]. Analyst, 1970, 95 (1136):
910~918.

[14] Koryta J. Theory and applications of ion— selective elec-
trodes [J]. Anal Chim Acta, 1990, 233: 1~30.

[15] Shamsipur M, Rouhani S, Mohajeri A, et al. A bromide
ion—selective polymeric membrane electrode based on a
benzo—derivative xanthenium bromide salt [J]. Analytica
Chimica Acta, 2000, 418 (2): 197 ~203.

[16] Mashhadizadeh M H, Mostafav A, Allah—Abadi H, et al.
New Schiff base modified carbon paste and coated wire
PVC membrane electrode for silver ion [J]. Sens Actu B,
2006, 113 (2): 930~936.

[17] Guilbault G G, Durst R A, Thomas J D R. Recommenda-
tions for nomenclature of ion— selective electrodes [J].

Pure Appl Chem, 1976, 48 (1): 127 ~132.



29 3 Vol. 29, No. 3
2009 9 CHEMICAL SENSORS Sept .20 09

SAW-SXFA

E} 3 3

( s 102205)

SXFA

)

SXFA , , SAW-SXFA

: SAW ; SXFA :

Study of sensitive coating character of SAW-SXFA gas sensor

Pan Yong', Huang Qi-bin, Wang Yan-wu, Cao Bing-qing
(Research Institute of Chemical Defence, Beijing 102205, China)

Abstract : Surface acoustic wave (SAW) sensor which could be used to detect organphosphorus coupounds was
prepared with fluoroalcoholpolysiloxane (SXFA) sensitive material. The preparing method of SXFA coating was in-
troduced, the sensitive coating was proved with theory caculation and atom force microscope technology. The fre-
quency drifs of different thickness coating sensor, the response to organophosphorus compounds deteced by different

thickness coating sensor were studied,and the detection mechanism was disscussed.

Key words: SAW ; SXFA ; sensors ; sensitive coating ; character
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Lable—free detection of adenosine based on nano—-MnOQO,
modified electrochemical aptasensor

Li Zhe-jian, Liu Zhi-min"
(College of Chemistry and Chemical Engineering, Henan University of Technology, Zhengzhou 450052, China)

Abstract: A simple and highly sensitive electrochemical impedance spectroscopy(EIS) biosensor based on nano-
MnO, as a platform for the immobilization of the aptamer was developed for the determination of adenosine. In the
measurement of adenosine, the change in interfacial electron transfer resistance(R.) of the biosensor using a redox
couple of [Fe(CN)s[*** as the probe was monitored. The change of the electron transfer resistance(AR,) of the
biosensor was linear with the concentration of adenosine in the range from 1.0 nmol/L to 100 nmol/L, with a detec-
tion limit of 8.0 x 10" mol/L. The fabricated sensor was shown to exhibit high sensitivity, desirable selectivity and
good stability.

Key words: nano—MnO,; aptamer; adenosine; electrochemical impedance spectroscopy; biosensor
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The design of mass amplified piezoelectric immunosensor with gold
nanopaticle and silver enhancement

Zhang Wan-qiang -2, Wang Hong-sheng', Xu Zhi-hong', Wu Zhao-yang?"
(1. College of Chemistry and Chemical Engineering, Xuchang University, Xuchang 461000, China)
(2. State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical Engineering,
Hunan University, Changsha 410082, China)

Abstract: A new approach was proposed to improve the sensitivity of piezoelectric immunosensors based on gold
nanopaticle and silver enhancement. Gold nanopaticles were introduced onto the surface of immunosensor by sand-
wiched immunoassay, then the silver—enhancement solution was dropped to the surface of sensor and subsequently
silver deposited around the nanoparticles, which amplified the mass change caused by immunoassay. Sensors for de-
tecting normal human IgG were designed with this method, which allowed the quantitative detection of human IgG in

the range of 0.3~5 pg/mL .

Key words : piezoelectric immunoseneor ; gold nanopaticle ; silver enhancement ; mass amplification
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A new biosensor for glucose based on Au colloid modified electrode
and poly—azure mediation

Li Qun-fang', Lou Fang-ming', Ding Yan-nan', Zhang Qian-ru', Yuan Ruo?*"
(1. Pharmacy Department, Zunyi medical college, Zunyi 563003, China)
(2. School of Chemistry and Chemical Engineering, Southwest University, Chongqing 400715, China)

Abstract: A new approach to construct an amperometric biosensor was describe. A stable electropolymerized azure
films are electropolymerized on the surface of Pt electrod. Their electrochemical quality is studied extensively in 0.1
mol/L. phosphate buffer(pH6.5). Glucose oxidase(GOD) adsorbed to colloidal gold sols combined with polyvinyl
butyral(PVB) immobilized onto the surface of electropolymerized azure films to make a glucose biosensor. The
experiments proved that the biosensor exhibited fast response, high sentivity, fine stability and linear dependence on
the analyte concentration in the range of 1.2 x 107 ~ 7.5 x 10~ mol/L,with the limit of 6.0 x 107 mol/L. In the
meantime the biosensor can effectively eliminate interference from common interferents, such as ascorbic acid and
uric acid.

Key words: poly(azure) ; gold nanoparticles ; platinum electrode ; glucose biosensor
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Study of biosensor and application of poly
(safranine T) modified glassy carbon electrode

Niu Ling-mei, Lian Kao-qi, Kang Wei-jun, Li Shan’, Liu Ru-jun
(School of Public Health, Hebei Medical University, Shijiazhuang 050017, China)

Abstract: The electrochemical behavior of uric acid (UA) at poly (safranine T) modified electrode was investigated.
It was found that the poly (SFR) modified electrode shows an obvious electrocatalytic activity for the oxidation of UA.
In phosphate buffer(pH4.4), the linear relationship between peak current and concentration of UA was studied by the
cyclic voltammetry (CV), differential pulse voltammetry (DPV), chronoamperometry method and the linear range
for determination of UA was 2.0x10°~9.0x 10* mol/L(CV), 6.0x10°~1.0x10* mol/LL, 2.0x10#~8.0x10™*
mol/L(DPV), 4.0 x 10~ 1.0 x 10~ mol/L(chronoamperometry), respectively. The poly(SFR) modified electrode
can be applied to the determination of UA in the practical injection samples with satisfactory results.

Key words: safranine T ; glassy carbon electrode ; uric acid
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Tab.1 Linear relationship of UA determination by various methods at poly(SFR) electrode
(i,:10°A) (mol/L) (mol/L)
CV i,=0.728 2+2.388 2 ¢(r:0.998 4,¢ : 10* mol/L)) 2.0x10°~9.0x10™* 1.7x10°
DPV i,=0.488 6+3.111 6 ¢(r:0.999 3,¢: 10 mol/L) 6.0x10°~1.0x10™* 4.5%x10°
,=3.905 6+1.142 3 ¢(r:0.996 3.c: 10*‘m01/L) 2.0x10*~8.0x10™ 1.2x107°
i~t i,=0.357 3+0.587 4 ¢(r:0.999 8,c: 10~ mol/L) 4.0x10°~1.0x10* 3.0x10°
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Tab.2 Results for the determination of UA in
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— 32 —
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