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Fig. 1 Cyclic voltammolograms of electrodes



%3 1

W A5« A ER R BT MR A T AR TC H AL 2 G 5 A A A 245

R PR B A PR R R B G T D R
LB K
x1 BERMFIESH

Tab.1 Characteristic parameters of electrodes
ZH % M (n=5) FHXARHEN 25/ %
B AR 69.15 +2.32 3.3
[pd/p.A .
WAL 4 i 118.30 +3.34 2.8
A AR 217.67 +7.57 3.4
AEP/mV . B
WAL JE 4B 89.00 +4.36 4.8
PR v AR 1.01 £0.01 1.2
I1,/1 .1
e AR 4k 0.98 0. 01 0.5
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Fig.2  Semi-differential cyclic voltammologram
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Fig.3 Schematic diagram for immunosensor processing
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Fig.4 Cyclic voltammolograms of immunosensor

at different scan rate
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2.4.2 pH{H

pH (B X fo P8 12 AR P B r s vE DL e — &
[B) () 2 A A AR K S o R 28t R pi AR s s &
) pH {H7E 6 ~8 Z i), o 5o Hh 3 5 5 I 76 2B W) 14
PAH AL R A A7 30 85, B pH 7.4 O T AE /Y R
Ji 2O A TR B % E TR I B GRE S B R A
2.4.3 BHEIRE

B P8 SN X i BE A — S B PE 4 T R A
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TR S i 2 R S A W 28 1 i AR Y i
TE 5V U B AR A R TR BT ) A R T B S ) 2
B, F A 3 B 4 v Ml 2 TG A BEL T 0 K PR TE
107° ~ 10 1U/mL {978 Bl 9, 481k i A 3 A9 48 4k {8
(n=5) 59k ERLE R, LRI/ y =
4.29331gC +38. 110 1, {16 &% r=0.989 1 ([ 6),
Hh ¢ WAiE REPRWE ., HREPHAE 1077 ~
10 TU/mLyE [l P 1) 28 2 [ U9 ph 2 2 AR FLARL, o 2R
BB T 4 BEU A S B R AE 1077 ~ 10 7 TU/mL
W TR P B, MR TR Ry = 5,869 21gC +
44.305 7 , M1 =25 r=0.999 9 Kl FFE N 2.8 x
1077 1U/mL, /] LA, BEAE 55 0 30 X 43 3 Vi JE Ao
JBE 1A 5 A0 AR V6 900 5 1T e B AE 10 77 ~ 10 TU/mL 35 ]
P, 2R PR 105 05 FE y =3. 772 21gC +37. 642 7, 4 6
FEr=0.991 3, A ] v BE T 4R 75 Wi =2 (8] 1) X4
FERART A 2% o JE O BTN B AT B A S
A R BOR e v, VB ROR BT . T3 4h IR SR
Yo P AT SR AR AE I B AR B KA 75 %2 40 min, [ SAT
1 ELISA {2 56 f 46 900 1 18] A5 BT 4 4 >0 B s T
RO 28038 o 2R TG e 488 X e 457 S0 B i i 4 DU e
TN .

TR 2 B840 v 20 AT AR 0 0 1 S () o
PO B8 PR 22l LR R AT 2 G0y AR 4, 1 ST R IO
BAESWEN KR (B 7)., mER A, E 107 ~
107" TU/mL 38 [P, 2 #0404 fk 0 o 30 7% fk (8
(Ae,,) 5 Y& B i 2P ] 5 J5 7 y = 5.925 0lgC +
47.554 9 M1 BB r=0.992 9 Kl FRE M 2.7 x
107 IU/mL, X T2 0 R LBk 715 5,
AR T IRA k. mE 7wl 7 107 ~
1 TU/mL3E Bl Y, 2 6004 b 06 v, 3t 28 A0 0 5 v B 1

5 PEBIRRER TR IR L AT R
Fig.5 Cyclic votammetry behavior of immunosensor
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(2) BB & B, HUIRTE 107 ~10 7" TU/mlL e Jif
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A B 91 FE PN 0 R 08 A Ml IX 3 B AR VR o
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Label-free Amperometic Immunosensor for Detection
of Brucella Antibody

Yang Wei' Zuo Yueming' Wu Haiyun® Zhang Zhiyong' Zhang Rong’ Chen Chen'
(1. College of Engineering ,Shanxi Agricultural University , Taigu 030801, China
2. Department of Electromechanical Engineering , Tianjin Agricultural University , Tianjin 300384 , China

3. College of Horticulture ,Shanxi Agricultural University , Taigu 030801 , China)

Abstract: In order to improve the detection sensitivity of brucella antibody and discover diseased

livestock earlier for reducing economic losses, a disposable label-free immunosensor for rapid and
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quantitative detection was prepared. It was made by modification of cysteamine onto screen-printed gold
electrode surface and immobilization of antigens. By the method of cyclic voltammetry, it was shown that
there is a linear relationship between the changes of peak current and the different brucella antibody
concentrations within the range of 10 > ~10 > TU/mL, the relevant correlation coefficient is 0. 999 9 and
the lower detection limit is 2. 8 x 10 *> IU/mL. Furthermore, semi-differential transformation was applied
to all of the cyclic voltammograms, the correlation between the changes of semi-differential values and the
corresponding concentration of brucella antibody has been established, the correlation coefficient is
0.992 9 and the lower detection limit is 2. 7 x 10 "° IU/mL in the range of 10 > ~10 ~° IU/mL, and the
correlation coefficient is 0. 999 2 in the range of 10 "> ~1 IU/mL. It was shown that the detection range
and the lower detection limit were improved greatly by the semi-differential transformation.

Key words: Brucella antibody Immunosensor Screen-printed gold electrode Cyclic voltammetry
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Visual Simulation of Cucumber Leaf Color Based on the
Relative Content of Chlorophyll

Lu Shenglian' Wang Liping'> He Huojiao’ Guo Xinyu'
(1. Beijing Research Center for Information Technology in Agriculture, Beijing 100097 , China
2. School of Information and Engineering, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: A method for visual simulating leaf color based on the relative content of chlorophyll was
proposed. The mathematical model between cucumber leaf color components and chlorophyll relative
content was established according to images acquisited from real field and measuring chlorophyll relative
content (SPAD) of the cucumber leaf in normal growth state continuously, and the model was also
verified by using root-mean-square error ( RMSE). The results showed that the RMSE between the
observed values (R, G, B) and simulated vales( R, G, B) in leaf are 13.43% , 8.47% , 7.42%
respectively. The rendering for the spatial distribution of apparent color of cucumber leaf was realized by
combining with a black and white pigment distribution texture which was a grayscale image before being
preprocessed. Then the high level shader language (OpenGL 2.0 Shader Language) was used to realize
the rendering of apparent color changing process of cucumber leaf. The above process showed that the
method proposed can achieve better realistic rendering results.

Key words: Cucumber leaf Leaf color simulation SPAD Realistic rendering



