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Fluorescent probe based on the interaction between functional
nucleic acids and metal ions
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Abstract: Fluorescent sensor can report the molecular recoginition by fluorescence signal with distinct advantages
in terms of sensitivity, selectivity, real time and in situ observation. This review gives a birdview of fluorescent sen-
sors based on the interaction between functional nucleic acids and metal ions.
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Development in the detection of miRNA

Zhou Dian-ming, Jiang Jian-hui"
(State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry&Chemical Engineering, Hunan
University, Changsha 410082, China)

Abstract: As a kind of very important non—protein coding RNA molecular, miRNA has been found in a broad range
of plants, viruses, and mammals. Because miRNA plays an important role of regulation in cell proliferation, cell
death, tumorigenesis, and mammalian cell development, more and more detection technologies have been developed.
Many key detection technologies are quite useful in real detection applications, such as northern blotting, hybridiza-
tion in microarray surface, and RT-PCR etc. So the paper would review some of the latest methods for miRNA de-
tection.

Key words: gene regulation; miRNA detection
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Progress of electrochemical sensors involving nano—metal/metal
oxides

Zhao Jian-jun’, Pan Yong, Qin Mo-lin, Huang Qi-bin
(Research Institute of Chemical Defence, Beijing 102205, China)

Abstract: Nano-metal/metal oxides has been widely used in the chemsensors. Properties of electrochemical sensors
can be improved because functional polymer and enzyme were immobilized on the nanomaterials. The paper re-
viewed progress of electrochemical sensors involving nano—metal/metal oxides.
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5.5%10°~1.0x10" mol / L, (19.7+£0.3) mV / decade, 2.6x 10 mol/L,
A i
Al3+ X .
(2- ) ; ; PVC

Study of highly selective aluminum (IlI) membrane sensor based on
acetylacetonato Schiff base as ionophore

Zou Zhi-fen, Yuan Ruo’, Chai Ya-qin, Guo Jun-xiang
(Key Laboratory on Luminescence and Real-Time Analysis, Ministry of Education, College of Chemistry and

Chemical Engineering, Southwest University, Chongqing 400715, China)

Abstract: A poly (vinyl chloride) (PVC) membrane sensor for aluminum ion (AI**) is prepared by using bis (2—
aminophenol) acetylacetonato as ionophore. The electrode exhibits good response and selectivity to aluminium (Al%),
it exhibits a linear range of 5.5x 10 to 1.0x 10" mol/L, with a Nernstian slope of (19.7+0.3) mV/decade, and the de-
tection limit of 2.6 x 10 mol/L in pH =3.0. Furthermore, alternating current (ac) impedance and UV—-Visible spectra
are used to investigate the Al** response mechanism. It was successfully used as an indicator electrode in the deter-
mination of aluminum in potential titration and applied to the recovery of determination with satisfactory results.

Key words: bis(2—aminophenol) acetylacetonato; aluminum ion sensor; PVC membrane
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Fig.2 Potential responses of different ions with aluminium selective electrode
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w(PVC) =64.9 % ,w ( )=32.2 %, ,
5.5x107°~1.0x10" mol/L , o
1 AP

Tab.1 Composition of membranes and their potential response characteristics in AI** ion

Composition of membrane/(w) Detection
No. Slope/(mV/dec) Linear range/(mol/L) _
PVC Plasticizer Tonophore limit/(mol/L)
1 32,5 0-NPOE, 65.0 2.5 16.5 6.2%x10°~1.0x10™ 43%x10°
2 31.6 0-NPOE, 65.1 3.3 18.7 7.9%x10°~1.0x10™ 26x%x107°
3 31.9 0-NPOE, 64.1 4.0 17.5 33x10°~1.0x10™ 09x%x107
4 32.2 0—NPOE, 64.9 2.9 19.7 55x10°~1.0x 10" 26x%x10°
5 321 o-NPOE,63.2 47 21.0 41x10°~1.0x 10" 2 4% 106
6 315 DOS, 62.7 48 153 7.9%105~1.0x 10" 45%10°
7 329 TBP,64.3 2.8 22.1 42x10°~1.0x10™ 23x%x10°
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Fig.3 Effect of pH on potential response at 1.0 x 107 2.4

and 1.0 x 107 mol/L. AI** ion solution Schiff
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Schiff PVC :
AI(NOy),  (pH=3.0) ,
3 AP

Tab.3 Recovery of cetermination of AI*

Aluminium ion

Samples . Recovery / %
Original/(pg/L) Added/(png/L) Found/(jg/L)

Waster water 35.6 50.0 81.8 92.3

River water 43.1 50.0 94.7 103.4

Tap water 24.7 50.0 72.5 96.1
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8.7x107~8.2x 10 mol/L : : 1,=-0.328¢(Atr) +
4414, 0.993 4, 5.4x107 mol/L( 3).

’ ’ ’

A new tyrosinase biosensor for the determination of atrazine

Zhang Zhi-hui, Ying Shu-hua, Shi Wen-ling, Fan Xiao-xue, Huang Sha-sheng”
(Life and Environmental College, Shanghai Normal University, Shanghai 200234, China)
Abstract: A new tyrosinase sensor for the determination of atrazine was prepared. Its electrochemical behaviour was
elucidated by cyclic voltammetry (CV). The biosensor can be used for the determination of atrazine in the range of
8.7%107~8.2x 107 mol/L with a detection limit of 5.4 X 107 mol/L. The linear regression equation is [,=-0.328 ¢
(Art) + 4.414 with a correlation coefficient of 0.993 4.

Key words: detection; atrazine; tyrosinase; cyclic voltammetry(CV)
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Tab.1 The determination results of samples (2=3)
Sample Detection /(pmol/L)  Addition /(pumol/L) Found / (umol/L) Recovery /%
1 0.8 10.0 11.3 105
2 4.3 10.0 14.8 103
3 2.1 10.0 11.5 95
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Studies on a novel parathion—-methyl biosensor based on
nanoparticle absorption

Liu Shu-juan'?’, Tan Zheng-chu', Zhong Xing-gang'?
(1. Tea Research Institute, Hunan Academy of Agricultural Science, Changsha 410125, China)
(2. Hunan Tea Test Center, Changsha 410125, China)

Abstract: In this paper, a novel biosensor for detecting organophosphorus has been prepared. Firstly, a zirconia film
is electrodeposited onto the cleaned surface of gold electrode. Then organophosphorus can be immobilized on these
zirconia nanoparticles by adsorption. Putting the electrode into 0.1 mol/L. KCI solution, we can quantitatively deter-
mine the organophosphorus concentration according to the electrochemical response intensity of the modified elec-
trode. Taking parathion—methyl as example, the effects of solution pH value and electrochemical parameters on the
analytical performance have been investigated, and the response character, reproducibility and interferences of the
biosensor are also tested. The proposed biosensor in optimal conditions has a linear range of 10 ~500 ng/mL for
organophosphorus detection, and its detection limit is 2.0 ng/mL. Moreover, the proposed biosensor has advantages
in high sensitivity, low non—specific absorption and advantageous regeneration process. The process for preparation
of zirconia nanoparticles is simple and convenient.

Key words: zirconia; biosensor; organophosphorus; parathion—-methyl
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Tab.1 Detection results of samples of parathion—methyl in tea samples
Original concentration (ng/mL) 22.53 16.84 20.05 21.58 18.60
Added concentration (ng/mL) 50 100 200 300 400
Found concentration (ng/mL) 70.71 125.2 213.4 3325 394.6
Recovery (%) 97.49 107.2 96.98 103.4 94.27
*
* Each of the results in Table 1 is the average of three parallel experiments
2.8.2 °
o 1h
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Abstract: The target product resorcin[4 |arene sulfide dervative (CA) SAW-MIP coating used for the detection of
organophoates was sucdessfuly prepared and proved to be the pre —designed compound by many characterization
methords, such as FTIR ., MALDI-TOF ., 'H NMR and “C NMR. DMMP was detected with SAW -MIP and SAW -
Non—-MIP sensor prepared by self-assembled method, and the MIP effect was proved.
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Biosensor based on nano—ZnO-chitosan — tyrosinase for the
determination of catechol

Han Rui-xia, Qiu Yan-yan, Ai Shi-yun
(College of chemistry and material science, Shandong Agricultural University, Taian 271018, China)

Abstract: Using Zn(Ac), and N,N-Dimethylformamide as raw materials, nanometersized ZnO was prepared at 160
°C by hydrothermal reaction method. The X-ray diffraction (XRD) and Transmission electron microscopy (TEM) were
used to analyse the structure of nanometersized ZnO. At the same time, the application of nanometersized ZnO using
in modifying electrodes to detect the polyphenol was preliminarily studied, the results showed that the high—isoelec-
tric point nano—Zn0 promoted the direct electron transfer between the tyrosinase and the electrode to a large extent,
could be effectively used for the determination of polyphenol.

Key words: nano-Zn0O; hydrothermal synthesis; polyphenol

ZnO 5 )
. =21 1~100 nm, 7Zn0 (pl=9.5)

7Zn0, s , Zn0

, Zn0 (pl=4.5)

el , Zn0 NN ,

7Zn0 ol )
o ZHO 5 N o
(451 7Zn0O s Zn0O ,
(No.20775044) , (No.Y2006B20)

, Tel: 0538-8247660, Fax: 0538—8242251, E—mail: ashy@sdau.edu.cn



Zn0O- -

55

400 C

X -

Philip X“pertPro

(HRTEM)

ZnO/CS/Tyr/

/n0,
Zn0O

N N N - N 16 h,
o Zn(Ac), N,N- , s
, 7n0, 4h,
X- N 1.3
Zn0 s (1)
, o (XRD) o
Super X- ,X—
1 Cu Ko (A=1.54178A),
1.1 (2)
( , JEOL2010
):N.N- ( .
, ); ( 200 kV
, ); ( 14 ZnO
, ) (Sigma 1 mL 0.1%
Do 50 pLL 10 mg/mL ZnO
Philip X’pertPro SuperX ; 10 pL
JEOL2010 ( )s ,
; ; Epsilon 10 pL 1 mg/mL
( BAS ) ( : :
,Ag/AgCl GCE,
Pt )o
1.2 2
12¢ 10mL  N,N- 2.1 ZnO XRD
s 3 mL 3 mL 7n0
, 30 min, (XRD) , 1
80% ,160 C JCPDS 36-1451 ,
=
- g
=
g =
O
———_ AN _I'l it |I %."'] ér 8_
20 3I0 4I0 5I0 6IO 7I0 80
26 /degree
1 7ZnO0  X-

Fig.1

XRD photograph of nano—Zn0O



56 30

, :a=0.325 nm, ¢=0.52 , , 40~60 nm,
, 23 ZnO
o 3 K;Fe(CN)g ,
2.2 ZnO0 TEM
7Zn0 TEM o 3 K;Fe(CN)g
, 2, 7Zn0 (AE,)

nm,

ZnO/Tyr , AE
, Tyr ,

, 7Zn0

CS/Tyr  ,AE, I

2 Zn0  TEM ;
Fig.2 TEM photograph of nano—Zn0O CS/Tyr ,AE, i

35
30
25|
20}
15

I/pA

0.6 0.5 0.4 0.3 0.2 0.1 0 -01 -02
EIN

3 2 mmol/L +0.1 mmol/l.  KCI s :50 mV/s
Fig.3  Cyclic voltammograms of different modified electrodes in 2 mmol/L. K;Fe(CN)s solution containing 0.1 mmol/L
KCl, Scan rate: 50 mV/s.(a)GCE, (b) Tyr/GCE, (¢)CS/Tyr/GCE, (d)ZnO/Tyr/GCE, (e) ZnO/CS/Tyr/GCE

; 2.4
AE, I, ,
Zn0/CS/Tyr/GCE 4 ,PBS
, , =0.1~05V



3 : Zn0O- - 57

30
25 I
20 a -
& S S
15 / o
10} oy e—
E 5k g _'__.. _______.,-'-.d- :
. — —_— c
~ O I r'l'
-5
10 | — 5‘_::\—:?:';‘.‘!-1_ o = s
S ':_'_: i T
-15 >
_20 L L L L i L H
0.6 0.5 0.4 0.3 0.2 0.1 0 -0.1 -0.2
EIV
4 7ZnO/CS/Tyr/GCE(a)  ZnO/CS/GCE(b) 0.1 mol/L.  PBS(pH=6.2)+ 0.01 mol/L
, Zn0O/CS/Tyr/GCE  0.1mol/L.  PBS(pH=6.2) (©). 250 mV/s

Fig.4 Cyclic voltammograms of ZnO/CS/Tyr/GCE(a) and ZnO/CS/GCE(b) in 0.1 mol/L. PBS(pH =6.2) with 0.01
mol/L catechol and the cyclic voltammograms of ZnO/CS/ Tyr/GCE in 0.1mol/L PBS(pH =6.2) without 0.01 mol/L
catechol(line c). Scan rate: 50 mV/s

o ( ¢) ZnO/CS/Tyr/GCE %
PBS i
80 | i
o PBS , i
v
ZnO/CS/Tyr/GCE(  a)  ZnO/CS/GCE(  b) or A | g(\
60 F T
) <§_ 501 L \!'." "‘-:- i I.'eilull
= 0 [
T 40| \"J' o
> ,.!‘;:l:. ‘,.}'IC.I.I'
0 30 B 41 45 flﬁ,
20 = AN
) ) 10 ‘}‘h":\_l—___
s o : 0 I i i L 2 L
Catechol + tyrosinase (0,) —o—quinone + H,O0 (1) 00 o1 02 03 04 05
EIV
0—Quinone + 2H* +2e~ — catechol (at electrode) (2)
2.5 5 ZnO/CS/Tyr/GCE
pH . \
Fig.5 DPSV obtained at ZnO/CS/Tyr/GCE for solutions
° ’ of increasing catechol concentration in 0.1 mol/L PBS
(DPSV) (pH=6.2). Accumulation time; 200 s;accumulation
5 6 ° 5.0x10°~8.0x10* potential: 150 mV

(a)5SOpmol/L (b) 100wmol/L (¢) 200pwmol/L (d) 300pmol/L

(e) 400pmol/L (f) 500pmol/L (g) 600mmol/L (h)700wmol/L
° A(uA) = (1)800mol/L

4.303 84 + 0.117 62(pmol/L) (r=0.994 31),

3x10°mol/L(S/N=3),

pemol/L , )



58

30

I/pA

6 ZnO/CS/Tyr/GCE

0 100 200 300 400 500 600 700 800 900

c

Fig.6  Calibration curve of ZnO/CS/Tyr/GCE

to detect catechol under the optimum conditions

TEM

Zn0O

7n0

7n0,XRD
7n0

[ 1]LiuB, Zeng HC. Hydrothermal synthesis of ZnO
nanorods in the diameter regime of 50 nm[J]. J. Am.
Chem. Soc, 2003, 125: 4 430~4 431.

[ 2 ] Rodriguez J A, Jirsak T, Dvorak J, et al. Reaction of NO,
with Zn and ZnO: photoemission, XANES, and density
functional studies on the formation of NO; [J].J. Phys.
Chem. B, 2000, 104: 319~328.

[ 3 ] Geonel R G, Patricia S J, Jozsef N, et al. Novel synthesis
pathway of ZnO nanoparticles from the spontaneous hy-
drolysis of zinc carboxylate salts [J]. J. Phys. Chem. B,
2003,107: 12 597~ 12 604.

[4] ; . .

Zn0O [J]. , 2002, 60(7):
1225~1229.

[5] , , , . Zn0O

[J]. )
2005,2:270~273.

[ 6 ]Li Yin—Feng, Liu Zhi—Min, Liu Yan-Li, et al. A media-
tor—free phenol biosensor based on immobilizing tyrosi-
nase to ZnO nanoparticles [J]. Analytical Biochemistry,

2006, 349: 33 ~40.



30 3 Vol. 30, No. 3

2010 9 CHEMICAL SENSORS Sept .2010
1 2% 2 2
(1. , 541001)
(2. , 541004)
, (-0.6~0.6 V),
. 35 ,
, T P 0427  0.079,
(P>0.05). , ,

The design of an electrochemical strip for uric acid and glucose assay

Shi Ping', Li Jian-ping®", Fang Cheng?, Li Yu-ping?
(1. Guilin medical Electronic Instrument Factory, Guilin 541001, China)
(2. College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004, China)

Abstract: A disposal screen—printable uric acid and glucose electrode strip were fabricated based on the principle
of ferricyanide—mediated electron transfer as the electron mediator. in two—electrode system. Both strips exhibit ex-
cellent linear responses to detecting substance in a wide measurement potential, —0.6 ~0.6 V, which be adjusted at
will according to concentration of detecting substance and level of interference. Statistical analysis shows the result
of detection by strip and conventional method have preferable relativity.Thirty—five artificial samples of glucose or
uric acid were taken and the contents of glucose and uric acid were tested using the proposed glucose and uric acid
strips and the results were compared with that of routine analysis methods in hospital. It was evident that statistical
analysis by Paired—samples T-Test showed the result of detection by the amperometric method gives the result of no
significant differences (P was 0.427 and 0.079). Potassium ferricyanide acts as an electron mediator via the reductive
reaction to polassium ferrocyanide. Consequently, the substance which could be oxidized by potassium ferricyanide
can be assayed by the amperometric method with potassium ferricyanide mediator. During the process, the analyte
with high overpotential could be determined and the current signal could be enhanced.

Key words: potassium ferricyanide; electron mediator; uric acid; glucose
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Synthesis and study of the pH srobe based on one of water soluble
perylene derivatives

Ma Yong-shan', Wu Jun-sen', Chang Nai-feng', Sun Shao-hua*
(1. School of Municipal and Environmental Engineering, Shandong Jianzhu University, Jinan 250101, China)
(2. Jinan Water and Wasterwater Monitoring Center, jinan 250033, China)

Abstract: One water—soluble fluorescent perylene diimide derivative with four carboxylic groups was synthesized
by L—Aspartic acid and 3,4,9,10—perylenetetracarboxy anhydride. Its fluorescence spectra was recorded under dif-
ferent pH conditions and showed that the fluorescence intensity of studied compound depends on the pH value very
strongly. The fluorescence of compound was quenched by the addition of H*. It means that this kind of compounds
can be used as a probe for the determination of pH value of solution.

Key words: perylene diimide derivative; water—soluble; L—Aspartic acid; spectral characterization
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