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Study on preparation and charge-discharge properties of
MnO,/ graphene/polythiophene composites

YAN Fu-feng', ZHANG Yuan-chang”, DONG Xiao-dong’, ZHANG Zhi-hong’, HE Ling-hao’
(1. College of International Education ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China ;
2. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China)

Abstract; The MnO,/ graphene/polythiophene composites were synthesized by in-situ hydrothermal oxida-
tion-reduction method. The morphology and crystallinity of the composites were characterized with scanning
electron microscope ( SEM) and X-ray diffraction spectroscopy ( XRD). The electrochemical charge-
discharge performance of the nanocomposites was tested by the battery test system. The results showed that
globulg MnO, was grown both on the surface of graphene and the gap of large particles of polythiophene in
the nanocomposites. The specific capacity of synthesized MnO,/G/PTh composites was 300 mAh/g after
the cycle of 20 times,the first charge and discharge efficiency of the nanocomposites with the ratio of 20 :
1 : 0.67 was 46.5% ,the discharge capacity was the highest. The charge-discharge stability and coulombic
efficiency of the MnO,/ graphene/polythiophene nanocomposites were better than that of pristine MnO,.
Key words : MnO, ; graphene ; polythiophene ; nanocomposite ; charge-discharge property
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HE . R R F BT A HH &6 B/ R/ Fnes (G/AuNPs/PPy) 4k 5 &-+#, F &
E R @A DNA 69 B 2 A . A MG Boh s sh kg X - SHE L E Faeid B A Fam e F
BB RS F AR A A A F S M) U E LR A R\ T S AT R AR, DNA B 52 R 4 R
e LA AT A Fe ST 09 TALIE A AL F AR IR LA A G 38 5 R R 5 o k)
X, 45 R &9 ,G/AuNPs/PPy &P #H e AL 3 149 B4 T G/AuNPs = TAt#E, B DNA £ 8 444
F 804 B 2 % 7T ik 307 ng, Bl B 46400 3] 357 ng %4 T e DNA.

KR o BH/ AR/ Rk 5 A A DNA B 2 A4 5 AL R LI AL A 45 B 5B
&4 %2 .0633;TB33 XEAFRAERD A DOI:10.3969/]. issn. 2095 —476X. 2014. 04. 002

DNA immobilization and hybridization on graphene/gold
nanoparticles/polypyrrole nanocomposite

WANG Ming-hua'?, YANG Guang', ZHANG Yuan-chang',
KANG Meng-meng', HE Ling-hao', FENG Xiao-zhong', PENG Dong-lai', ZHANG Zhi-hong'"*
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China;

2. Province Collaborative Innovation Center of Environmental Pollution Control and Ecological Restoration,

Zhengzhou 450001 , China)

Abstract : Graphene/gold nanoparticles/polypyrrole ( G/AuNPs/PPy) nanocomposite was prepared by in-
situ chemical oxidation method ,then DNA was immobilized and hybridized on the surface of the composite.
The chemical structure ,element composition and surface morphology of the nanocomposite were character-
ized by Fourier transform infrared spectroscopy, X-ray photoelectron spectroscopy, field emission scanning
electron microscope and transmission electron microscopy , respectively. Afterwards, electrochemical cyclic
voltammetry ,impedance spectroscopy and electrochemical quartz crystal microbalance were used to deter-

mine the variation of electrochemical properties and weight of the nanocomposite before and after DNA im-
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mobilization/hybridization. It demonstrated that the electrochemical activities of G/AuNPs/PPy were better

than that of G/AuNPs nanocomposite. The immobilization amount of DNA on the G/AuNPs/PPy nanocom-

posite was 307 ng,and aslo 357 ng of perfectly matched target DNA was detected on the surface.

Key words: graphene/gold nanoparticles/polypyrrole composice ( G/AuNPs/PPy ) ; DNA immobilization

and hybridization ; electrochemical impedance ; electrochemical biosensor
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WA SR 2 A5 i ol T LA DR L SRR
{7 B A AR PR S5 DIC AU T B 2 T T DINAAG ) 451
S P A LR A A Y BRI 32 B AR T BE /N o
T RBEY TR REAE G T BA R AR i
DG RS L LR A 1 BE 1) 40 K 45 44 41
FHHTE DNA B R BRI TS e b 6 K. — 2 V- 24
KEEF I A1 8806 oA D5 i AL 206 1, A1 880 I
FCBPERTRHE DNA A2 s U ) BIE S 32 BT 12 19
AL B, SRR AW E ORI £ RS
SUI AT 5 400 3, R 52 B AT 5T N B T2 R
P R RS Y RIS (PPy) J 4532 T
— PR RS Y, B 55 8 TR R RE
PESF BRI AN S A ST 1 SRR R R T
ez AL R M BOR S S )2 10 18 T
SO AT B S PPy S A T R A B R i
(G/PPy) S & ML o W A R 2R 28 bR
1M G/ PPy SLE 4 BT Dy He W A5 IR AR A I 52 240
BEAGE. G/PPy ZEMEIAMURA RIF A1
e, Rl 6 H A e A= W AR A k. o5 — T T, <&
AR HAT DR LT RS RE 7 e 2 T BRI 5 O B
PERE, ST HAE Ny DNA [ Ui i i 598 92 4
IR AK S SRR AT S A, AT R A SR
P AT HEAT S BRI 1 i AR T R, A
SCHNBE T — ol £7 SR B A K/ SR ML 44 K S5 4
BH(G/AuNPs/PPy) , I 1L TR 40 5 S5 HAL 2 45 0 3%
T S A A 2 PERE A BE Al |, %) DNA 7252 5 44 8
B [T 2 B 2% 300 AT HL AR 2 P RE A B 22 AR Y
FAL.

1 eIk

1.1 A S5ER

B A 2, A el KT KU A 22 R B
AR A WA, bl bk = 2% AR A R
N FPBREREN , S A Al R TR M A
A PRAF =5 W BERE: , 74l BIN IR e a1

FNT 755 Ik CBE, A A i, KT R} 28 Bk 2 3 71
AR T 7= w43 B Al BB TR A A R
DNA AR5, Jb s 8 1 AR ) TR Wl 7=, P 4l
W

%} DNA,P1 (30 mer):5’ - TTT TTT TTT TTT
TTT TGT ACA TCA CAA CTA -3’

H#k DNA,MMO (15 mer):5’ —TAG TTG TGA
TGT ACA -3’

X35 : DZKW — 4 RY B3 e R K 5, 1 HERHT
SN ER TP KH - 100B #4805 s we %, B Ll
AEFE NS PR F] 77 TDL — 80 — 2C R 4 205
DAL, i SR # AR T TENSOR27 #U{d B it
AL IMETE I (FT-IR) , 78 [ Bruker 23 ] = ; AXIS
ULTRA %I X - 286 HL BB (XPS) , # [ Kra-
tos 23 )7 3 JSM — 64901V 137 % 544 o 1 W i
(FE-SEM) ,JEM - 2100 7 & 43 % 7 5 B 7 32 %
(HR-TEM) , H 4 JEOL /A ] 7= ; CHI660D I i fk 2%
TAESR, 1 R A A B2 7] 7= ; CHI440B AU i
A YRR (QCM) | i JRAEALAR A BR 2
7
1.2 LBWHE
1.2.1 SHAEHEHIHE RAHLH P Hummer
BN LA B R R £ A R, 100 W L
RN 2 h, fE LB F K5 L.

1.2.2 G/AuNPs E4HMBEMEE 5 25 nL
0.2 ng/mLAYE AR RIMAEA 5 mL 0. 1 mg/mL
S AT BRI BT TR AR rh BT 2 b SRS T
A 940 L 0.2 mol/L P RN , PRI TR G A A
80 CHYZKIE HImFA 2 hy =W F & B F K e vk L
O, 1660 CHET 24 h, BFEREIMARE S
G/ AuNPs.

1.2.3 G/AuNPs/PPy B &l & ¥ HiRHI1GHY
5 mg G/AuNPs & A5 h B HlfE 50 mL £ Bk,
T 40 L (g BRA ) T 326 35 A 2ok 2 1) 2ol
IR (MR 0. 17 ¢/mL) , kiR 12 he W)
B FKRICK CEEHATUR S B0, 7E 60 Tt
T 24 h, BFEE J5 15 28 K AR E A ) G/ AuNPs/PPy.
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¥ 5 mg G/AuNPs/PPy & A B0 8rE 50 mL Tk
S BE B A AREE TR, 5 .

1.2.4 G/AuNPs/PPy & FIEAE %4
i E F 0.01 mol/L 1+ /\BREEIF 2 h, i+ /\
BRBETE S 414 2B, e/ Au-OT. 441
B+ B> T4 B E T G/AuNPs/PPy B &
PEBHETR R 2 ~3 h, il - /B EE ) e e 5 A A
I Z [ i 43[R 7, G/ AuNPs/PPy 5+ /\ i
R4 G, T G/ AuNPs/ PPy A8 5 A4 ek il 5 2 3] by
B ETEG L, 1CAE Au-OT-G/Au/PPy, LA H
e 2E PRI A i, B AR

1.2.5 DNA 7= G/AuNPs/PPy EE B LW EE
B3 W HAEA G/AuNPs/Ppy &AW1 4 i
JeJFIRUAE 5 mL 100 nmol/L P1 ¥ il MMO 51
H4% 24 h U S R B Kbk, /T, A
W B4t o 5 AR A 7 L AL 2 BB DU, 1E4F Au-OT-
G/ Au/PPy-P1 F1 Au-OT-G/Au/PPy-P1-MMO.

1.3 ik 5RAE

KM FT-IR Xf G/AuNPs/PPy & & #1471k
AR RAE 58 KOS MR, R BB R
400 ~4 000 cm .

KT XPS %} G/ AuNPs/PPy &5 #1EH TR
FANL R TR, AL HE, TR 150 W, 447 3 ]
0~1100 eV, #H£ 1 eV.

K F] FE-SEM %} G/AuNPs/PPy & & #1 B} ity 3
HTE S TFRAE , Uk F s 20 kV.

K F HR-TEM X G/AuNPs/PPy & & EHE) &
TREEAGIEATFAE i R 80 ~ 200 KV, S i K
fEHL 150 T3 4%, &40 $EAR 0. 19 nm, & 45 5 B
#0.14 nm.

SR LA T AR X DNA [ 22 X A4ACHT G G/
AuNPs/PPy & &M BT IR R (CV) FIrfL
SEASHBHT (EIS) M. SR A =B R R, SCE0HE
S T AR, FARAR A X LR, Ag/ AgCl IR 2 H
UL HLRIBCN PBS i (100 mL PBS ¥4 ¥
H1470.08 g NaCl £10.02 g KCl).

K F QCM %} DNA 7£ G/AuNPs/PPy & & b1 %t
TN [ 2 S 2 s A TAE R AN M dfg Sauerbrey J7
AT DA f R E

AF=-[21/(p, - p,)1/2A JAm
Horp AF J2& QCM g4 %75 4k Ha, f, J& A7 5% i
A [ A S %/ He, S S R
(2.648 g+ em™ ), p, J& A1 W& f 1K V) A5 A

(2.947 x 1011 g+ cem™ « s72), A &4 % H f
Bl/em®  Am JESER E R R EARME. f, F1 A BREA
QCM % ¥5 A M) S 5, A S5 il T 1Y QCM f, =
8.0 x10° Hz, A =0. 196 cm®, fH It 1] DA348 A 52
¥ QCM 25 {bi -1 Hz = 1.34 ng.

2 ZRSWNE
2.1 G/AuNPs/PPy ({45 FIZE B 53 4

Kl 1 & G/AuNPs/PPy ) FT-IR % K. 7
3340 em ' gk ol B G B N—H [ {1 47 Bk ) i
1625 em ™" ik N—H 119 1 P4 25° it 4% 3 0 i 0 5 i
1£2 970 ecm ™' ,2 925 ¢m "' 12 850 em ' b —CH,
—CH, %5 ) C—H {RZ5 PRSI 0% 51 400 em ™' il
I 3 E—CH = CH—25 il 4§ o 19 W& Wi g 76
1 050 em "4k, H B AL A7 B8 0 P B9—OH 1, 15
1 030 em ™" fff 3T B C—H 4 14 28 I8 Pk 3h 0. 1
1 700 em ™" b K7 B ) C =0 i 47 Pk sh . X i3
HIFE G/ AuNPs/PPy &5 PR BE S A BRI X5
A A R T A AN A A R SR LAt R A T B
P SuZpllinw

4000 3000 2 000 1 000
P em”

B 1 G/AuNPs/PPy ¢4 FT-IR £ &

& 2 5 G/AuNPs/PPy & & # Bl H AY Cls, Nls
I Au 4f 1) XPS [&], 5k H XPSpeak HA4H73 51 x5 B A1
PEAT PR B, NI 2a) W] LU HY, Cls A L) 4
AN, 7E284.7 eV 4b i C—C F1 C = C F: A,
285.8 eV 4bly C—N FE[A],286.3 eV 4b>Ny C—O 3t
H41,287.8 eV 4by C =0 £ H. x—z5 8 5 FT-IR
S50 —34. 18 2b) 2 N1s 5 XPS [, ] AR S5 5L 3
D FERYIE, 7E 399. 3 eV Ay C =N BE[H, 1 7
399.8 eV 4bhy C—N F1 N—H FELH, X 2 FFIEH] 1Y
KA TR, BRILZSh, 76 401. 3 eV Ab i B
H N—C =0 Jp, X —~Z /Al ge i T A EMS
5T RS RE R B 2¢) O Au 4f 1) XPS &35, 78
84.2 eV AbATHI Ayl L.
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FWAM, % :DNA & B/ 240K/ Rt g B &M K LB R R &R *9-

2.2 G/AuNPs/PPy REF T

K 3 7& G/AuNPs/PPy & & 41k 1) SEM Fil TEM
K. & 3a) A LLER B, 440K Bk 44 5 #b 3 B e 52
b, H5 A8 RS RIFE 516 T —ik.
B FAEBAERY, 2 A YEREA T, =
AeZEN LU . B 3b) B S, A 280 5 Rk
BAE—, TRk & i s, Tk P4
YRR, e — 20 B 3¢) AT & 30 4 40 K 0k 1)
FETE, RS RN — R A R L4
2.3 G/AuNPs #1 G/AuNPs/PPy S &I EBE K
FIERE

K4 FE 5 53518 G/AuNPs 5 G/ AuNPs/PPy
BAMER CV g EIS &, Hid CV i FHiE

Bk —0.2 ~0.8 V, F4# 5524 100 mV/s. & 4
AL, CV Ay B i i AU Al Db H AR KTFR. JHorp
G/ AuNPs/PPy 1] CV £ 2L G/AuNPs [ CV {4k
FASFE I TR, A 7E G/ AuNPs &2 & 41 R A
PPy 3 HL i A 24 1 M. R Zview R {4-ULFN EIS
B UG IS WLE S 4 b, b R, ORI
HLBH/ QR 27 ST WL % B FLBH/ Q) , CPE 3R
AHBLFATCAT. EIS fHh 2k iy~ A2 80K, 156 W] e A R 17T
T fete RS R PRIME , FLFRL AT RS FELRH R, K. 38 Ao (A5
FUTT %1, G/ AuNPs/PPy &AM RHE R, 4 205.3 Q, T
G/AuNPs [ R, 4 273.2 Q. B ILAT UL, B G AR AR
FMTH AL IE AR 2GR X A BB T A R R
53 Z[A) B HIM R RN 5 | 2 1.

84.2eV
300 295 290 285 280 408 405 402 399 396 393 95 90 85 80
a) Cls b) N1s ¢) Au 4f

K2 G/AuNPs/PPy 5 4449 XPS B

b)Y fETEM

B3 G/AuNPs/PPy Z &-#4}tuh & 4% B

S = N W
T T T d

LI/ mA

G/AuNPs

|
—_
T

oF 7  G/IAUNPS/PPy

3L . . . . )
0.8 0.6 04 02 00 -0.2
HLA/V

B4 G/AuNPs 5 G/AuNPs/PPy & CV #h & & &

Rs, _ CPE, _ CPRE,
P, Rp,

150

0 50 100 150 200 250 300
VAR
B 5 G/AuNPs 55 G/AuNPs/PPy &5 EIS B %
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2.4 DNA 7£ G/AuNPs/PPy E&4# I FWEER
DNA 7£ G/ AuNPs/PPy & 5 b1 8L | [ 5 Je A58
&, 25l E AR R 45 R AR 1, T 5 80
HLAL 27 06 P 2 1k, & 6 Oy DNA 7E G/AuNPs/PPy
R E R ARASHT G 0 EIS B i 6 al %, 24\
TR BEAE 4 IR 26 5, FAR Y R DA 337.94 Q 15K %)
860. 910 X J&:H 1 /B B 47 T T8 A L B 80 1
PR, BELAS T PR oy 78 AL IR % A B, 30
L LR K. 24 G/ AuNPs/PPy 51 \BREESS 475 4 I
TG, RAGFEAE N 206.78 Q, X Bl T=T0HE A
WA RF S5 v i Ay 2 0 B D0 5 00 Fa Ak 2= T Pk T 4
Yok BA Pl AL RE T, 1St B RLA
A RAFHH AL 2= 6 M, B E A A B LU AR 5
i 24441 DNA, Bl P1 #£ G/AuNPs/PPy & & ¥ Kk} ik
e E R M RF] 12077 Q. Y584 VLT
i) DNA, Bl MMO 5 P1 Z2 555, R, i 4k 42 4 K %]
1 626.4 Q. R IR K 7EF BUE DNA 5N F:H
W] 55 16 52 A A L 22 1T, BHLAS L i for i % 2. |
ICAT UL, DNA 7E5 & BB R T 1A [ S 2k 28 25 1t
J G HL A2 T ) R A

7} DNA £ G/AuNPs/PPy & &Mk I [ &
K IACHT I ) QCM 3 e R R B8 A8 4. ani&l 7 fi
7N, B T G/AuNPs/PPy 7E4: JBE b iy B 21 %%, 51 5&
QCM #3541 2 B (K244 Hz, BJ) 327 ng; ] K &
Hl AW EE S 100 nmol/L 1) P1 K, 51 A2 451 2 [
IR{E K 286 Hz, 1 4 FH PBS ¥ i 47 vp vk ) , fi45
—SEHE AT A R AT [ 7 A2 [ ) DNA 8 5, 15 1
THRER T . SEBR b PL B[ 51 R AR R 1 AR 1R
1K 229 Hz, B 307 ng; 4% ) MMO DNA 3@ A& &
H, S PLHEAT T 4238 T8 BURUHE SR e 45 14
Sl QCM ik 35 #5 Ml % PR K K K& 266. 6 Hz, H)
357 ng.

3 4hip

R AL A 27 A R A 0k W o 40 S8 0/ 6 o
A/ R (G/AuNPs/PPy) GRS & bAY, IF 16
FMHEAT DNA (Y[ 2 K285 SR IR HL A4 21 5h
T X - SEOEHL T RENE I R T R
LB ST WX S G MR A s a5 Do R A
IR TE A #EATRAE , DNA [ 8 X ARSCHT G B &
FABEHLAL 22 1 BE A0 5 1) 28 A0 >R FH R A 22 0 3R
e BB AN A7 5 b PR BRR AP 45 D7 A L, 45

6001

450F

Au-0T-G/Au/PPy-
P1-MMO

Au Au-0T-G/Au/PPy—P1

Au-0T

Op ¥ Au-0T-G/Au/PPy )
0 500 1000 1500
VARY)

B 6 DNA & G/AuNPs/PPy E
B & R 4 2 89 EIS B %

G/AuNPs/PPy

-200 |

-400 |

A F/Hz

-600 |

PBS
-800 |+

0 5‘0 l(l)() 130 Z(I)O
[5FHE] / min
B 7 DNA /& G/AuNPs/PPy F &-#1#

B & B e AT JE 69 QCM B 3 dh Ak 3 & T AL

W], G/ AuNPs/PPy 5 &5 b1 KA 2= PR REI] A8 T
G/AuNPs —JCA1 K}, H DNA 785 5 bR % 1 i [
FE 1t A3k 307 ng, [A] B RERT I 2 357 ng 58 4= VC LA
] DNA. 3P B A & L 2 AR A B b2 0 R 1
G/AuNPs/PPy & & b LA B AE Ky DNA [ 52 5 %
R, 7 FH LA AR ) A TRt .
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FEE R AR - B RS R — %75 La,_ K FeO,(x=0,0.1,0.2,0.3,0.5) 23 K04k, 24 2
MARRAFE AT, 45 R A 3T LaFeO, 89 A 12347 K™ #5225 49 La, K FeO, 43 B4 LaFeO,
#o7 b 2R M KT 69BN T 6] fh ke K K L] AR A F 84k A Lag ;K s FeO; #1
HF3x10 7 g/em’ LA EFH 6 RABL | RAF O B R 0 B — R SR ).
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Preparation and gas sensing property of La, K FeO,; nanopowder

SUN Shu-min'?, HAN Zhou-xiang'*, WANG Sheng', WU Qiong', WANG Pei-yuan'"
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China;
2. He'nan Provincial Key Lab of Surface & Interface ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China)

Abstract ; The nanopowders of La, _ K FeO,(x=0,0.1,0.2,0.3,0.5) were prepared by a citric acid sol-
gel method. Their microstructure and ethanol-sensing properties were investigated. The results showed that
with the doping of K* the obtained powders were an orthorhombic perovskite structure, and the doping of
K™ could restrained the growth of the grain size. The K* doping enormously enhanced the conductivity of

the samples. The gas sensors based on the La, ;K, ;FeO, showed higher sensitivity to 3 x 10 ~* g¢/cm’ etha-

nol gas,and had better selectivity and response-recovery.

Key words ; perovskite ; LaFeQ, ; electrical property ; gas sensing property
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AR AT IR ) AR (L P L 7S RO R — K

%5 HH7:2014 - 03 - 07

HEWMB A M8 T kA 45 8 (2011BSJJ010)

SR sm T = . WFIE kB, Bk A 4
J&ICEXT LaFeO, H1 A {1 La STTR #1715
F1Y La( Ca,Sr,Sm 55) FeO, #KH, AUATSREIRFFER
JE S ER 454, T B ALY B Be 1S BIAR K42
15O BRI R R AR A B 4 B 0 B 4B 2k 1 A Ak
FERHO S RERF 0420 G. Xiao %7 ] K JCH A
SrTi, sNby , O, B9 A {745 il Al JE e A 5 e P RE
e, DT 45 i Ak P A AL T . AR SCHLR AT AR

PEZ B AT : FA(1980—) , %, 7T 3 B A AR 42 Tk FRR @) 3%, T RAF AT @ A ABAAR LR LB B T e
BEEE: ZRZ(1979—), F , A d R EAFONE TR PR P, LT H @A LA akAtA.
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I, % L, K, FeO; 47K MR o il & R S B RATA 13-

BRI — BRI 4 La, K FeO,(x=0,0.1,0.2,
0.3,0.5) 4K A, I X Hogh #y S A A v g b 47
W,

1 kbR

1.1 {FENF

R : La, Oy, KT OGS A 404k T 58 B 7™
HNO, , FFE A BR A w7 KNO, , [ 24 48 [l fk 2
ARG RAE ™ Fe(NO, ), - OH,0, KETHFHEEL
2RI R 0 7 AR, 1 N 2= T
NH, , & BH R A b BRA /) 7= Bir A R 3 ok
AR Ea e

4% : D8/advance B X S AT X (XRD) , 1
i 72N ] 775 JSM - 64901V T84 4 vt T~ 4 flc s
(SEM) , H A HL ¥ 20 7] 73 XD - 1400ST 45 i 45 =X
P BRI S 2 A RS W) 7
1.2 #REERERIE

4%*%%5@ La ( NO, )3 ( La,0, Fﬁﬁﬁ @ﬁ/ﬁ'%ﬁ%
#]) Fe(NO,), - 9H,0 1 KNO, & F =8 7K,
PGS AR TR A IR 1 20 J5 I A S KR 15 7
W (pH =2) . A W& TR ) i He a8 b 2
A IR IE , o B I T 4R R B X b 800 °C Be
3 h ARBIGURGNA La, _ K FeO,. ¥4 Fr i (A miF I
JE 47 XRD F SEM ]z
1.3 SEiEaeryiix

AR A I 35 2P T, R, B ST B N g
A WY AL O, 48 il BT, 2R 5 K HAE
400 C R4k 3 h. @M S BOCIHE RN <A
(R FHAE R, FAEZS P AR ME R, ,#% S =R,/R,
THEH R

2 FRHE

2.1 #MRMIHES

La, K FeO,(x=0,0.1,0.2,0.3,0.5) Fh i
XRD Z5 UL 1. f 1 RTIL, P A RS 34 Ry
FREGERY 4544 (PDF =45 37—1493) , i K* 1915
ANBA UL LaFeO, 1 FLRS5H.

%1 & La,_ K FeO,(x=0,0.1,0.2,0.3,0.5)
FE S IS R BURE- Bk 42

M2 1 Al 2 v <0. 3 B, B B i AR AR
K* B2 i mmisg k. K 2424 0. 138 nm, K+
La’ ' B2 42 (0. 106 nm) |, [K] G i 0 4 B Ay 18 K2

i K" EASGERE S5 A AU La® BFS 24 K™
Bt x =0.5 I, A 5 1 S AR FR SO/ ) 3% 02
HF La® 36404 K BRI & ik AL ffidib, ok
PRFFARZ A 01, TEAR RN BB 27 A R A AL,
AR SEORARRE IS BR 24, A e s B —
AW , DTS 380 T4 i s LA BRI/, 3X— 25 2R
5 Ca’* $842159% La, _ Ca FeO, (25 2—3m .
BEE KRB A, B G -F BPRLAR A sy X 22 W]
K™ BB A 1 La, K, FeO; fioRL AR, iRy
I/ AR A9 L 2 AR O, A A T AR U BE
AT

L
i
o 3

Axz0.3 A § W l A A
Ax=02 N N | A A
ai=0.1__/ A A A A A
A0 J A A A A Anee
1 1 1 1 1 J
20 30 40 50 60 70 80

260/()
B 1 La,_KFeO, H#4) XRD 474 B

%1 La,_ K FeO,d sk thAREFHkiz
" At S 40/ nm mfiR  SERpRAR
a b c A V/nm’ D/nm

0 0.56903 0.78629 0.53904 0.241 17 31.2
0.1 0.55538 0.78347 0.554 34 0.241 20 23.9
0.2 0.55519 0.78573 0.55337 0.241 39 26.1
0.3 0.55543 0.78544 0.55437 0.241 84 24.7
0.5 0.554 00 0.78491 0.55569 0.241 63 25.1

2.2 8 SEM 434

K2 & La, , K, ;FeO, Fl1 LaFeO, £ 800 °C k543
JE B SEM [, dy 18 2 Al g, iy Fr A BR A be i 4 21 B9
AR BHEAT B 22 ALA5 K, A7 ) TR A I s A
Tk, TEATBRIRIA I — BEWC 1 P FP IR IR AT 2 %
Mi—RfEN RSB GeRE T, H2mE T
AN 2] 5 ZORAE RS bE B TP T AT R AR
B, R B MBI R , DT o ol AT A 22
FLAYZER. T3 o, 3ok B8 A 7 A o A ) 3 B LR T
EDICIR: PSR A R 7 RE S N A = N S PRI ST
La, ,K, ;FeO, I, LaFeO, i R 1L.
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10kV  X10,000 1pm 10 30 SEI
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£ 800 CREke/s &9 SEM KB

2.3 la,_ K FeO, ##H) SEBEMEHAR

K3 2 La, _ K FeO, gy 4 i il BOTHHTE
R W Sl 5 R 5 = S I B 1
La, K FeO, (x =0.1,0.2,0.3,0.5) fyHBH Lk
LaFeO, HYHLFH/NS 2, B0 K™ AT LIBIGE LaFeO, fY
FHIPERE. La,_ K, FeO, 1 HLBH X B8 & I B2 19 71
M)y, Y] La, K FeO; J& ARARE 7350, 24 «
<0.3 I, {3 BB 2% A mi g m, 24 « = 0.3
I, H SR IR B B KR, 24 % = 0.5 I, B2 00/. X A4
PG ] LURIR AR : LaFeO, & —Fh BRI p Bl
R A TR La' [V, B A A8
FCh - IRR S KA KT RIB AL T LY 5
LK ] BB A 2 B H s TV,
B A IS N, La, K FeOs #PRL 255 h -
AR BB TN, 5 R BT oL 3 R s (H2
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I, % La, K FeOy 40 K00 09 1 & B 2 S AU R AT R 15

Ja, SRR R, RABUE T B, IR 1] 18 s.
La, ; K, ;FeO, M BEXT CREAT HAF 1900 B — K2
PERE , X 0] BE T AR 2 AL A5 A ) T A B0
ety , TITAT A1 HC Xk 0 e ) PR i .
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100 | // \
st / \_
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25 + \\
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Hif 8)/s
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3 énlb

ARTOR T B PR VR I — BE ISk & i — & 9
La, K FeO,(x=0,0.1,0.2,0.3,0.5) 4Kk, 5f
X AR S O AT TS, A5 R AR 5 LY
La, K FeO,(x=0,0.1,0.2,0.3,0.5) KA1,
HAY LaFeO; U7 b R 5 ER0" 454 K™ B2 Al
TORL B A KT O B ORE B9 S TR B 5. Herh,
La, K, ;FeO; # B} X & FE7E 190 °C {9 R B
123.6;5 5 N R, B 5 0N B OFOOOE TOEE M L,
La, ; K, s FeO, % LW HAT BAF B e F4 L 4500 7
IO — PRSI ]
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Preparation and photocatalytic property of
ZnW0O,/bamboo charcoal composites

HAN Li-feng', WANG Zhi-tao', JIN Kai*®, ZHANG Lin-sen*”
(1. College of Ecology and Resources Engineering , Wuwyi University , Wuyishan 354300, China ;
2. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
3. He'nan Provincial Key Lab of Surface & Interface Science ,Zhengzhou University of Light Industry ,Zhengzhou 450001 ,China )

Abstract: ZnWO,/bamboo charcoal (ZW/BC) photocatalysts were synthesized by the microwave assisted
sol-gel method with 5(NH, ), « 12WO, - 5H,0 as the W source ,and bamboo charcoal as the support. The
structured features of these materials were analyzed by TG, while their morphologies were characterized by
SEM and BET. High efficiency for the degradation of Rhodamine B ( RhB) under both UV light was ob-
tained for the ZW/BC photocatalysts. The results indicated that the composites with 20% (wt) bamboo
charcoal sintered in air at 400 °C for 10 min in microwave power 640 W charactered had the better photo-
catalytic ability in the UV light.

Key words:ZnWO, ;bamboo charcoal ;microwave assisted sol-gel method ; photocatalytic property
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Study on antioxidant activity of Maillard reaction
products in the methanol solvent system

ZHANG Yin-liang, ZHANG Xin-yuan, ZHANG Lu-yan, LU Man-man, SHI Guo-qing
(College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; In order to investigate the antioxidant activity of Maillard reaction products (MRPs) in the metha-
nol solvent,the glycine-glucose simulation system was adopted ,with DPPH free radical scavenging as antioxi-
dant activity index of MRPs and pure water system of MRPs antioxidant activity as the contrast. The optimum
concentration of methanol was investigated. Under this methanol concentration ,the effect of reaction tempera-
ture , reaction time ,pH and concentration of reactants on MRPs oxidation activity were studied,and optimum
technological conditions were obtained by uniform test. The results showed that under the 40% methanol con-
centration as the solvent of glycine-glucose simulation system,the DPPH free radical scavenging rate of MRPs
was the highest,the antioxidant activity was the optimal. The optimum technological conditions were as fol-
lows : temperature 127 °C ,60 min reaction time,initial pH =8. 0,the ratio of glycine and glucose 2.5 : 1

Key words : Maillard reaction products ( MRPs) ;antioxidant activity ;methanol solvent system ;uniform test
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1 U = (THHaRBEAERTER

Ko IRE i [a] pH {H i b (H&
- X,/C X,/ min X, i ) X,
1 180(7) 30(1) 9.0(5) 2:1(3)
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B A0 2L MRPs 1) DPPH [ th 3675 B 4
B RCLY A TS SN e T e
FF S B A TS840, D MR (0 4 A 35 e
B2 . L, A% 52 00 B 40% 1) FP RV A
PRI . B3 40% PRI BE 1K R R TR
AR, DT AR %
2.2 BEEFRE
e 2—J 5 Sy AT R R pH AT
36
34

Y3
o

30

¥z 28

=26

=24
2
S 10 20 30 2

R B 209
B 1 R ERARYHT 49 MRPs

st DPPH ik %64 %9k

= x 100%

E\i/g/

Jo7 B [R5 HL 2578 T 19 MRPs X DPPH 15 BR % 1
SEm. NE 2—[& 5 AT, 7 40% W BE KW, B
AR - MEBUA R R B4, MRPs (30 A A
FE ) AR 120128 A 194 k8 0 T PN S 3 5 6 e 4 o)
FISZBRAS FH 025 5, A5 18 200 C L L) B iR
BT TG K pH 4, B pH 1A B3 K, MRPs
PP AL TS 1 2 IS 1G K5 B #T R a3, I AE
pH =9.0 IHT AL IE PR I8 3 B K, XF DPPH [ H 2
Y B 23K 3] 37. 16% 5 I [8] 21, J 1o B[] 8 2ok
30 minf) MRPs BV LA Hi S8 A0 G 1, P fk e T bl
IS 1] P S T 2 1 KO T ARt e, 1
W] MRPs H HLA 5048 A0 T R 0 9 Jo2 7 A= A6 S B i A T
HIRI LG B B, [ B 7E e 10 Y s niy ok A e, G S 5L A
PUAAACTE 1 7 1) I AN 25 4k 252 s g s 40 2 ik /b, T
FAERFAE— WL BT S WA, S R R 2 A
BB 12 2.5 2500 T W45 3 1Y) MRPs 474
g PR AT, R I B DR 2R 4R 0 45 1 BT 4 i) Ay ik B
180 °C ,pH =9. 0, i8] 250 min, it I ( H &R :
)T 2 2.5.
2.3 ¥HARE

R BRL R 2R B0 45 A, R e 25 2 0 R R 2Z [l i
SEH M IR I A R WL 2.

25

/i

DPPHIE R /%
> o S
T T T

(91
T

. //.

0 1 1 1 1 1 1 J

60 80 100 120 140 160 180
[ R EE/C

B2 RERERZ4 MRPs xF DPPH ik 544 %%

40
35k
30
Q\E
§25F
&
bz 200 —
T
£ 151 '\.
= w
10
5_
0 1 1 1 1 1 1 J
5 6 7 8 9 10 11
pH

B3 RF pH % MRPs f DPPH &k & 49 % vh
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% Mathematics 4. 0 {4 F 34 5732 46 2% 33k

Frotir A5 R I 3 Ak 4.

H12¢ 3 FTLIA B A pH EXF MRPs $ii A4
P RAT SR, i LS RO T =2 ) BLAT

DPPH{F B % /%

FRE, L PR P LR R B AR L b .23
R4 HORBFENSME
JEUH HE RETOR ME%E FE P
el 5 3135.1  627.021 292.977 0.044 3252
R 1 2.140 17 2.140 17
Bt 6 3137.24

14
12}

10

/
2 ./'

0 L

1 1 1
50 100 150 200
SN 8] /min

J
250

B4 REBREE S MRPs 5 DPPH & & 698 %
16 R
ar .
1. i1l
z i -
R R e )
PR B L
BS RE R Y RE e MRPs
st DPPH Itk £ 649 % @
%2 ¥HHRBER
72 X,/C X,/min X, X, DPPH &M% Y/ %
1 180 30 9.0 2:1 46.07
2 160 60 6.0 1:2 51.79
3 140 90 11.0 1:1 6.23
4 120 120 8.0 2.5:1 43.41
5 100 150 5.0 1:1.5 3.78
6 80 180 10,0 1.5:1 7.97
7 60 210 7.0 1:2.5 1.02
%3 DPPH g wAFkEwiafsk
FEER i Rias T P
1 -175.522 11.1153 -17.5904 0.036 152 4
X, 0.714925 0.0301639 23.701 3 0.026 844 2
X, 28.590 5 1.938 78 14.746 6 0.043 104 5
X, 34.290 1 2.786 93 12.303 9 0.051 627 7
Xf -0.157 614 0.009 12424 -17.2743 0.036 812 6
XX, -0.271 076  0.022 828 -11.8747 0.0534851

T HIAC I TR MRPs Ht UL TG FER) K
WP R B (X,) > pH fE(X,) > Fiht I
(X,) > B (X,).

B AFE. Y = —175.522 +0. 715 X, +28.591 X+
34.290 X, —0. 158 X;® —0.271 X, X,. thi ZH R =
0.999 32,P =0.044 325 2( L5 4) , prf8- 219 [=] 15
PRI, FEIR 4% PR FEL DY , 20 100U 15 ) ik
RS < 3L 127 °C R RE ] 60 min, J2 R
Bl pH =8. 0, H W 5 A AR R 1 2.5 ¢ 1t
i MRPs B 1L i M 1K 20, 7E S f 4% 1
F MRPs %} DPPH B B EMERZ N 59.97% , ]k
BT ARG 7 AL

3 Zhip

K HTH MR - #A B A R, LA DPPH H i
FEIGBRFAE S MRPs (4T A AL TE Ph T8 b, 8 2o 5 20
JKARZ i MRPs Hit 58 A6 TG 1R 1 4T 1, 25 %8 MRPs 7
PS8 50 v %) B SE AR TG P Y A2 Al 25 R R B TR
40% H Mk R, MRPs %} DPPH [ Hy 3 ¥ % R £
1o, PSR A T I A R H e 2 AR s T B
127 °C , W f[E] 60 min, Jz W )44 pH =8.0, H &
MRS 2.5 1 1.

S 30k
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T HIEREE G I 5 FRR R
] ELISA Jjik

FpA', Taik', EZHX, #HER

(1 FrRET s LA WERT, M FrIR 459000
2. MW R R R P, FE i 471002)

WE: A FRAERAE C AR IFEXMATA AT R, mnF & 50 TIRMIZ KR8 ok xﬁ'(%
8 75 ik W IBIE R Jm9m 7 RV (rabies virus) ERA #k G 3 W 57 3% 31 5] 4, Am 7 P 32 ICE RNA, 2
RGP TR RVG AW ¥ K W R BT %) L% 3] R AZ & 3R # 4k pET28a( +) ¥, #ﬁﬁ.{z‘éﬂfﬁh
PET-RVG 51340 8) X 47§ BI21(DE3)gold ¥, 2 IPTG # 5 & ik 3F 74 & & ik 09 A 540 Ni &4
EATARLACIRAF E 2 G & @, A G &G A FLR & AWM IE KA A4k 09 18] 4 ELISA 7 k. el 4%
R KR, 2R oA )G 4 VT 1K 96% .

KB JE K5 C AW RAZ AR ; Rl S 98 R R & 7 ok 5 o 98 AR AR

MESHED . R446.6  TEEREA:A  DOI:10.3969/]. issn. 2095 —476X. 2014. 04. 006

Construction of indirect ELISA method using rabies virus G gene expressed
in prokaryotic system

LI Sheng-li', YU Xiang-dong', WANG Wei-jie’, HU Yi-yuan’
(1. Jiyuan Institute of Animal Health Inspection , Jiyuan 459000, China ;
2. Luoyang Center for Animal Disease Conirol and Prevention ,Luoyang 471002, China)

Abstract;In order to acquire rabies virus G gene and express it in E. coli and establish the evaluation
method for rabies virus immune, according to Rabies virus ERA G gene sequence to design primer se-
quences , RNA was extracted from rabies virus ,the first strand ¢cDNA was synthesized by reverse transcrip-
tion. G gene fragments were amplified by PCR. Then the gene fragment was cloned to the prokaryotic ex-
pression vector pET28a ( + ) to construct PET-RVG. The positive recombinant plasmids were transfected
into E. coli BL21(DE3) gold,with IPTG induced expression and determined the best expression condition.
Using Niaffinity chromatography purification with G protein,and the indirect ELISA assay for the detection
of rabies virus antibodies in serum was established based on the G protein. The results showed that the puri-
ty degree was 96% .

Key words: rabies virus; G gene; prokaryotic expression; indirect enzyme-linked immunosorbent assay

(ELISA) ;evaluation of immune
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FREA, % RAE R % G 2 F M kLW B # ELISA 77 % - 25

0 355

AR, T 3R R 2, A5 R A FIEFE A
BORW B TE, R TSR S 5 RE A 7 AR AR 1
POVARH ] R 2T 5 3 R 5
S H ARSI A R 5 9 75 Hh R A4 KV B 2 LAY 7
¥ /N BRI H AT (SN ) bR 3 5922 5 't 11 i
5% (RFFIT) B RE S A 1 A6 I AE R 8 rh At 14
K- (R A 5 2%, TOvETE R 2% B v .
WM, ST P T SR A R AR | ST AR
922 P AR RS I D7 ok FLA RS L

H1 G JE DR Ji A A4 W A O A RO B 1 32 20
DU, BB RBLAAR P R T R BTAR, A B T AL
HEYUR A iR DA 21 41 (WHO) ¥ G &
UK RGN 1) Ay 92 5 R0 R 14 2 2% 1, A
PR LRSS I 2 0 A 1 5 vk 2 AR A I
FERTROI R J5 2. PR, A SCIIME % WHO 1977 12,
it rabies virus (RV) ERA # G R #7423 HN 75
B, FEAE R A 18 vh B AT 2Rk, LA AE B St B4
AT B L RV A AT 4 [R] 42 TR £
FEWZ N (ELISA) J5 i, S P92 1 S U 4
LR S

1 bRk

1.1 MHR5EH

ARk 100 53 1L 375 F A2 I T 3l 490 52 9 390 9 42 o)
He et Hor 80 432y 2013 4E 1—6 A iy fE iz Ab (il
FHERA 5 FHAE R o R 15 B 56 J0 S 2 I R B 1) I
T, 73 51 20 43 O R A KW s K AT & BL21
(DE3) gold Fil pET-28a( + ) H 7S 3L 56 =5 {477

RT-PCR X5 & Wy B Promga 7\ 7] ; RNase, T4-
DNA j% %, ANTP, BamH 1 FI Hind T B il 1 P4 4]
Fil S0 B AR TAEY) TR A PR A) s RNA it
7, DNA BERE TR & W B b 5t RARA AR
AR 2 Al HRP A ic B9 BB R 1eG i A 5L g =
TRAF-

R4 GenBank A7 1) RV ERA BRAE R i 7 1
U5 T PrimerS BR0F 4047 383151 9 9 26 46 K
FEHAG R BS54 5 ACAGGATCCATGGTTCCTCAA-
GCTCTTT - 3; T 7 51 ¥ 5 ACAAAGCTTTCACAGT-
TCAGTCACACC -3.

V52, ABI Veriti K% PCR %, 25 & ABI 4\ ]
74 UVIKON 923 525173506 BE 3, 5 KA Bio-Tek

N DHZ R 25 s e R PR IR, V175 K5 T S0 56 1%
#J77; AKTAprime Plus 8 146464, & [ 1@ 1]+
77 MK AR, 56 EHAHL 23 ] 7™
1.2 7Fi&%
1.2.1 mE RNARE SR FrlElmitm
o S i TR I— T —SA 05 il £ 43 25 RNA 1 0y
W MIERIF R 4 41 42 HL RNA.
1.2.2 G EE RT-PCR ¥ & HEMEEF 5o
#r RT-PCR ¥ 34 H 3L N, f e s 450 42 C
60 min. ¥ 154k 95 °C M 10 min, #4294 °C 745
P45 5,58 CiE k 45 5,72 C4Eff190 s $E47 35 MG
W, 85 72 CHEA 10 min. 2T 1. 0% B e
JEELIK A BT, I H 9 DNA R Bz, 43 51 BamH 1
A1 Hind TSR] [0S R B AT pET28a ( + ), [H1iC i
H 3 R Be AR v Be R T,DNA 42l 15 C
B, 3 H W) % AL BL21 (DE3) gold, F| Kan
AR (A% N 30 wg/ml) LB Bflig-F#h i i , 28
Bt ] % % i 44 4 PET-RVG, 3% A T4 "l k4T
.
1.2.3 G EEMRE GUREE [HEARSE
PET-RVG #1 : 1 000 435,30 C 53207, Fihm
NEERBUEFRHE, T 30 CHRGE55% 1 h i IPTG,
2B 0.5 mmol/L,30 CF #1715 T 3Kk, IF
SPAIE2 h,3 h,4 h BFHC 1 mL B RCE Wb 2R 04T
SDS-PAGE 43#fr. Feik =W Uk G , # R B0, SR )G
FRPL RV 240 —$T . HRP FRiC 1 AT K 1gG Ky
—HiiEFT Western-blot 43477

P BRI AERIA 50K 1 LSBT Ni R A2 AT
FEHATYI 4k, 7 DEAE 4y Bodl Hatifl , i 5
FH Ni 2ERUZ M iE4lifk.
1.2.4 WEAGEANMBEEILN RV REH
B4 ELISA 773%  #4E 54% F. Cliquet 2517
ST AT, FH 0. 05 mol/L CB(pH =9. 6) %t G &
HHEA TR RS, 4% 100 L/ LTl S it fL AR s A, e
Bf 4 1% BSA,pH =7.4 ) PBST # B HRP #5ic
PRI R 1gG Bibr iy, AT 38 X5, L P/N
(B R gt 450 % 100 43 R I 3 A TR0
2 RGN
2.1 PCR ¥ HE=HHETE

RVG J: A Fr B i) PCR 43 7 ) 28 Byt B W 6 e

GRS S TUNES B W< 3 B W IRV (DO I S R
1 575 bpsbA 1 2 H 47, 5B R/AMETT, 773
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7 20 UE BH 2 LB .
2.2 BMEBAWNESRIE

FHE RAREAE 30 °C,0. 5 mmol/L IPTG 4514 T i/
T4 h j5 SDS-PAGE HLK /3 HT 45 R UL 2. f & 2 7]
W, Fih s mE . gifh” Y4 SDS-PAGE Hi ik
JE 5% 2 NC i | k17 9095 24 ] W, Western-blotting

R A5 R ILIE 3. P 3 T UL, 75 59 KD Ab i 8L 1 1
SRR X R W, P4 AL i 2 E 7 W) RE RO
RPHPE AT B BAT ST 1k

1 2 3

«——— 2000bp

— 1000bp
«—— 750 bp

——— 500 bp

——— 250 bp

1 #1012 FE/R PCR ¥ 3 y=¥) ;3 Fe75 DNA Marker

B 1 RVG AR K PCR I3 =4

ISR Tk R
=
- §

S «— 117 KD

S <— 85 KD

,‘

| — «— 66 KD

—

1 FRFEF 2 2 FRFEF 3 by
3 TS 4 hy4 F£R Marker

B2 H#M%EEG SDS-PAGE ¥ xR (12% )

n
(]

2.3 LML

VPRI YT Ni SEALiAL \DEAE B 152
e P Ni EAAEAE 45 2E 4L 5 , SDS-PAGE HLik
XA R LI 4. dr [ 4 n] RIYE M A 1
2959 KD A4 MR H i 8 B T, Rk £
DA B3 RR , BT 3K 96% .
2.4 [E# ELISA ZH4RIE

R A% ELISA J5 3k , 765 [R] B4R B0 (4 B e
JE TR INAE R A REDTIAR ISR I 1.

[l ELISA K25 5 2 7 , 2 Wb e 14 i i

5% 6 000 A5, BHPE ML A4 OD B AE 2. 0 /2
A1, Ak OD {575 0. 023, Hdpe 4 ELISA Jigtr — Bt ffi

3 2 1

1 FRES 2 hi2 FRES 3 hi3 FRES4h
B 3 Western-blotting 4] 45 R

KD M 1 2 B 4

M 7R HRAR X 7> BRI s 1 2m s fL i
WA 3 52 Fm NiAESS 1 ikalifb)s ;3 3R
DEAE #2414k )5 ;4 #7m Ni HE2 2 kalifb)a

B4 EasisR



554 1 FREF, % R AR #F G 3R &k 69 8 8 ELISA 77 &% 227 -
A1 RE AR FARB R E T AE K S5 A 404k 89 18] 35 ELISA b 25 %
EWERaR iy o AR AARAR B 2

J#/(pg + mL™") 1/1 000 1/2 000 1/4 000 1/6 000 1/8 000 1/10 000 Fit 0D {8

0.25 1.945 1.904 1.834 1.727 1.751 1.339 0.024

0.50 1.953 1.968 2.011 2.251 2.034 1.876 0.023

0.75 1.946 1.954 1.971 2.034 1.97 1.833 0. 044

1.00 1.834 1.861 1.903 1.964 1.833 1.764 0.065

1.50 2.045 2.077 2.046 2.067 1.912 1.906 0.085

2.00 2.111 2.121 2.257 2.203 2.217 2.146 0.141

FASECH 6 000 5. (& 1 v I, 24 CA19-9 $i )5t
P EE 1 0. 50 g/ ml, Bl bR — 40 19 i B A5 HCh
6 000f%H , P/N HofR i , i ELISA s A4t )7 A0 bk
A 0.5 pg/mL.
2.5 100 3}l PR M 54 i 45 R

SR A 5 At 85 4500 6T 100 473 1 35 4 i 1)
o I 25 SR % B DL 3% 2.

&2 100 By o ik HE S 6 Hom] 25 R

Ko . he K
AL AR Alg ik

71 80 1 G e ik i Rl i) 71 4y + +
26 20 AR APETN 6 43 SssE T R I v - -
0 - +
3 80 1 e it B Rl i 3 1y + -

o+ PHPESER; - MRS

H T ML 0 26 B R 47 7K P B b R AR R
2y 0.5 TU/mL, %3 2R JT B4 7 il A0 AE R 75 BT A4 A
M GR) & AE ML PTASH EE <0. 06 EU/mL A5
BRI ; ML HrT A B =0. 06 EU/mL A Il 2y BH .
A1 2 A1 AT 7. ELISA J5 32 A B 4l &
IR AGHI 1 100 473 1L 555 B A%, 2 Ff 05 35 ORI 4 7
RAF9T% .

TR R A G AR RSN EIE URE , 2
TERIATE 1 A0 ) E 2 A b, R 5 A
ORI B B AE R R R 1
A TRAINIX., 2 15 X e 5 X, AR RO DX e A
RAGBEGTIRFE AN A 1) 2 1 10 5 28 70 i 7 (8]
2 5 [F) B 2 BLAE 5 0 75 GP T 1A 19 4 5 B i
O RS R B R I — S AE R 1 B AE GP
PSS L SR 0 R A WA TR 3 B SR 38 1) 2K T
FOBE RS B 7 2 W) I 28 S O AR E A 5. IR,
ABEFEE S B T AR A 5 350 o A gk
TP K R IR AR T i 22 S5 3 A T . R
GEPHTE S PR R R FF R 05 1
HZH AR RO R BT AL, AR F Sk 2 SRR R

SIAT SR, AR K B 96% . FH A £ ) ELISA £l
G, 5 R i AR B PR A I A5 45 2R 100% |, SIEWTAE
RMEE 2 A R R R AN 2277 A AR R S 1 i
i B PH

X BEGR) GoR T A AR IR 1A R 7 i 2R
F G A, M 45 R A A T ik A
T ity PR A SR 8 i 2l 0 AE R HR R (A G I 4
b3 A S ARG, AT RERZ N A% 308
AREREATA RO HEAL , (2 SO R AL A7 ™ A 1y o
FGCARAS. PRI, 76 2E— 2 0F 52 vh 25 iR i e B
FIRERINTERE D G, BT A BT A A
AR () R o AR %) 3 3 A 4 I it 3 2
Fr bR AERRIE .

3 4Eip

A5 B TR ik Wi E a4
FED, W 2 R B 1) I 3 DR A 3R Gk R
pET28a( + ) -4 1L 2| KA FF I BL21 (DE3) gold H7,
2 IPTG if5 R385 F Ni CERZ M glife, 3118 &
4 G EA. RIS R LK M, G5 R B, H
LR E] 96% . Lh G B TR EE S A A K 7
P p (B)Hz ELISA J73k kil 1 100 {3 Mg bR A, 76
ML LA BE =0. 06 EU/mL B, B A S BH 14
PR A IRRLSAF & R R 97 % |, b B4 &%
100% , A5 F= A A8 BR P, °T F - PF 4 4 R 28 1 fe 3%

S 3Lk
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AR < S J2 M il AR i A N ML 35
fili R SEBAA 1eM HLIA

BpE, EEA, FEK, BOR, HEE

(LAHIEAY Eaf¥¥k, T #2 453007;

2. A AT REAGEF S, Tl M 450001
LAMBTULS¥K RBEANTRER, TH 4H 450001;
4 BAET KR TG PG, Tl &IE 454000)

WE KA IRAEARITRARA IgM p iR i K ZRAK P13 R G 40& & AR MR K 3R R4 5+
PR TgM. 23 % 98 2 & S AR AT IRAL , 01 & T IR 2 o 98 BATAE iR 40 & ik ik k& 5 &
KA EAE T e, B AF SN 99.17% , £ ATy ik AL 3 AF BRI AR, B 4F R 42
P, FiEL MP &g EH TG R TGS

SRSBIA < M K IR IR A T SR AT 5 K 0k 5 TgM Ak

RESES R446.1171 SCERFRERD A DOI:10.3969/]. issn. 2095 —476X.2014. 04. 007

GICA capture assay Mycoplasma pneumoniae in human serum IgM antibody

LI De-zhi', WANG Yun-long', LI Yu-lin>, SUN Xin-cheng’, SUN Yuan-yuan®*
(1. College of Life Science ,He'nan Normal University , Xinxiang 453007 , China ;
2. Henan Biotechnology Research Center ,Zhengzhou 450001 , China
3. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China;

4. Center for Disease Control and Prevention of Shanyang District in Jiaozuo City, Jiaozuo 454000, China)

Abstract ; Using colloidal gold-labeled mouse anti-human IgM  chain antibody , Mycoplasma pneumoniae
P1 protein antigen for coating,immuno-gold preparation conditions were optimized to prepare colloidal gold
immunochromatographic test strip. The test strip kit was contrasted with that in market, total coincidence
rate was 99.17% . The results showed that the test strip had high sensitivity, specificity, low price. It was
more suitable for MP infection in early clinical screening,and was easy and quick to operate.

Key words : Mycoplasma pneumonia ; gold immunochromatography assay ( GICA ) ; capture method ; IgM anti-
body

0 7= JEU L A 8 S SAA | i S 3T 2% ML
H AT, FELA R E T MP 155 AL
i 32 JF A MP ( Mycoplasma pneumoniae) J&: 5| it JH i S A B AR AR R PR, L JE A
L P A SR i 5% NG P W GE s (R DL B PR, SBOSUROL, SR REAR TR AL, B B

I f5 HH7:2014 - 05 - 08
EERN:F2E(1988—), B, MHEH S TA, MHIMERFALHR L, TR T QAR ED.



=30 - BMBEITLZRZHR(BARRMFMW)

2014 4

REAEAR 2L AR MP SR L b TR % i R E
TR A1 2 0 o ) o A e P IR I ife PR 2 3
BT 2L R K, W R Z NG E. T MP
(RIS R 26 BRRD S AR 2 A6 25 1 Bk = 4% Sk, L MP ¢
TR 7 ARG, PRt B B 2 12 TR X
BT 7 R B OCH . NG MP 55K S , )
PERERYER) 1M 280 TG ZEHTIA. 1M K408 K
ORI PO, ATEIRG | A7, 3 ~ 4 Jilik
W, 22 J 1 W AR o T It 8 S D A e g 1 9 AR 40
2 ~3 ], H A BUE RS, TeM SR E ik
PR R K SO R S Y TeM TR B AT AR Dy Stk
BRI 912 Wi 48 b, HEAf 12 W MP-IgM $it fA % L3
Jils 5 4 LS W Rl PR 5 I 2547 E 0 3L

A 4= 95 2 M2 GICA ( gold immunochroma-
tography assay ) AR 45 4 b5 G 9 2 A S L, ) MP
PR 2T R K MP Bidk, i THES
AR SO FR A JE AT I A I O L BT X
SERIGTCE W, HAT B e A SRR, $RAE TR
P, o Rk X B o, 4 R EDUL AT &8, H Fij2
PR 55 R 12 W il 8 S DA il 46 f ety k0 AR
WFFEAR B AAR 4 B 10 5 s R BTN TgML S0
A it 98 SR P T ISV A 8 2 1, ARl i 46 = Jie
TR ST TgM.

1 MRS
L1 IGRFE#

12 AR A A TR BRI ZE 0 2012 4 11
HA—2013 4£ 1 J W4 1y i AR 12 B o4 Jili 98 1 121 441]
BILCHFWRE 0—14 %) , 55 75 {1, 2 46 1], Hor il ¢
SCFARIEGE 38 (55 21 ], 22 17 f41]) .

1.2 KK 5UEH

W H AR FPERR =80, ¥ AR 9, i [E
2 AR AT BRA R 5 AT 1M 5 58 5E RS
A1 BT BB E Y HOARA BRA 7775 F 40 1eG
FApEREBTIA i 98 SRR P14 MP-IgM R A5 AR
HES Lo, T R 48 A2 ) AR BRI 5 o0 7= 5 Jili 46
SCEAR TgM Hifk ELISA #llih &, FiEr 4y
FHECA R R ™.

{82t - HM 3030 B = 25 i s BT {8, 1974
FrAE IR AT RS ) 77 5 SHT B4 1 4k 545 16 i 4
B, IR i IR AT R A =)™
1.3 ZWH*E
131 RESHHE B C. Frens” )ikl

AR E A IR, i MR E o 10% (i Lh) .
100 mlL 8 4 K Jf i # 8 wh = 245 B i, A
0.1 mL 10% S &M, 2 2 min. il 2% RYFFIIR =
ISR 0.6 mL, AR 238 k. I W Lt A8 W (e S
FE MR JG ARS8 0 3 min. SE2RH G, €8
2 AR, RSB AR G W, 0 & .

1.3.2 REEWH& %Y. Tang % ik itts
Pric il £ fag% 45 OB M43 50 mL, #7795 pH =8. 0,
TERETIEFE T IMARPLA IeM 85 H01K 0.5 g, ik
30 min J5 A BSA 50 pg, FEHEFE 10 min J50A
PEG20000 50 g, 4kZe4i+E 10 min, DI EQBE 1Y
R4 k. L8 000 r/min .0 10 min, 7 3. A
PEW(0.01 mol/L pH =8.8 Tris,0. 1% BSA,0.1%
PEG20000) jin 2 J5 A 1, R A G R Lk &
O B 4, R A T2 T .

D) Aric pH B0k B8 32 1.5 mL .04, &
BamlmA 1T mL BEAR G, 0.2 mol/L Y
K,CO, 0K H pH 4> %1984 5.0,6.0,6.5,7.0,
7.5,8.0,8.5,9.0, 88 J5 i i BRI 45 A [R] pH AR
R P4

2) HiiAbric s AL B S 32 1.5 mL B0 A,
AT mL ARG, H1 0.2 mol/L i K, CO,
VWK L pH B R 2 fefEFR ] pH Y8, 4050 m
1 mg/mLEy R A IgM p S5 H04K 15 L, 12 pl,
10 pL,8 pL,5 pL, 285 Bl L3R & A R Bk
Fric i i fe e 4.

1.3.3 #E&&BH& BHSrERITA
IgM 4% B AR B0 25 4 F 4 7 V000 8 Oy i A FR 1Y
1/10, 24 5 mL/dm® [ Fi 40 SO0 B 4T 2 A L,
RN IR IR

1.3.4 HmENSH KA ITER R 48R E
R, T 29k fili 48 SRR PL B Ji g vk B
1.0 mg/mL,C &AL 8 FHU R 1eG sa FEDUIAR A 1 vk
BER 1.5 mg/mlL.

1.3.5 RKMEMBAESYE KUK HERL 4k
R R e MR 4 T B S A
W F PVC A 414t 2% 2. 5 mm Y] 4%, Hil 15K
Yo%, E 1 s,

1.3.6 WMRGERAZE FEWSMAE AL N
AR ,10 ~20 min HEFTEERHAE , T LLLEH
BRI, T G Sk BV, 27 C 4o S, D 5 T
AR X A e A 4 fo g 2 A IR AR A% Y R
B RS R M DL e R M AR R AR AT S0 43



4 4 FREE, % R A R BT R R AR A L o 3K SR R IgM ik - 31 -

i 3 Ak

Lk (C£) W, 7K I8 4%

JENTIr 1) |
Dk (TZR)

B1 e ek B R EAEXE

PVCIEHR N CIIE (Rl R 4T 41 32 i)

7. o0 121 Gy RAnIL g LRI
B S 0 o K 5 S BB A4 % O B
Fior .

2 RS0

2.1 H{ERRIE pH B

F 1 A pH A5 T FRic i i 4 i 15 1048
Mk EE . & 1 L, thF pH 2 5.0 F16.0
Fricach B v B A 4 A8 €058 SR DUUE , AS i 1l B oo 73
4 W FF pH =6.5 ~7.5 W AAEST, 555 BH M.
pH=8.0 W55, A rlfs . ik pH =6.5 ~7.
5 Jkric pH.

%1 ARF pH &4 F ARt 2R 54 m 4 R

pH 50 60 6.5 7.0 7.5 80 85 9.0
RigEr — 9 — = + + - _ _

i IR A e 4 s + ARG - URPIHE
2.2 HEtRIZERNMRAL

2 IR BUAR IO B S i AR AR R 2

ROl 2 AW, 15 peg/mL, 12 wg/mL, 10 pg/mL &
AL AR 1 AR 2R B P 4 A T 4kt € JC )
225 AT 8 we/mL J5 A B . FE DR IIE BT 45 £k il kS
W2k ot i At b 1 2 S AR TR bR 0 - R R AR IR
EH 110% ~120% , B 12 pg/mL Ay S AEPL AR AR
oE.

k(2 REHRMRIRILE A RK LN LR
Fokbricit/ (pg - mL™) 15 1210 8 5

REJE + + + - -
= ARSI - AR
2.3 REYE

FH B GICA AR A AT B A A= ) TR AR
BIF5E HR O 1l 4 1) MP-TeM SR ABREARAE S LE i, A6 0
ZERANPE 2 . dr &L 2 n] DL, R ORI B A
I3 P32 1 - 8.

2.4 HRME
AN RAS I IA B9 MP-TgM. I3 20 £, f

o P2 P3  P3/2 IP3/4 1P3/8 ‘lﬁ
& 1

A2 GICA K44 R EA M 45 R

REAA & I3 15 65 (6 BR) K2 3E MP S 30 F IR
TE YL B BHAE I3 21 3 (il R A JRARAR AR 8 1y
Jili S BBRTRARAS 5 0y L EEIRFEIRAS 3 17 B4
PRIBRAS 3 5y I A PR AR AR 2 3 ) X 4R 2
SEEFEA TR AR B FH A 5 S AR o, 21 1 I R
RIARIN MP-IgM FEPEIT S C 28 T k3 B, By
HBHYE ;15 B33 BRI C 28 66, T LR W0, Bk
BRI s A 21 445 1L 375 5 %8 B UL 375 3 € 445 SR — 5%, D
Pl A T a2 L5 B [ I8 4% B B i
Ttk
2.5 FaEM

# GICA iR 4T 37 CHHIEAE I E 4 4,7 d,14 d
AR E P, SR T 4 °C ik 25 o0 BR R
TgM-MP 3% BH P | 55 B A 2% B 0L 375, 445 58 6 B 48
5.

2.6 EEH
BEALHIE FHERAS 45 20 17, SR E 3 1K,
g S ap eI

2.7 e

LA R it 48 S8 LI 121 £y, Horp MP-IgM
FHAE 39 9], BHPE S 32, 23% , 25 4 0 20 S o B 7 2%
WL 3. Bl GICA {4k 25 R 5 ELISA 350 &k
25 L L 3% 4, MP-IgM [P 775 #8498 80%
BAPELF A% 97.44% .
%3 GICA #= ELISA #) & #5201 MP R 4 Fa b 5

B B GICA ELISA
FRPE 5 BRE2R /% BRPEGIER BRE2R %
<1 17 2 11.76 3 17.65
2-3 35 10 28.57 10 28.57
4—7 46 14 30.43 14 30.43
8—14 23 12 52.17 12 52.17

Gt 121 38 31.40 39 32.23




+32- MM EE T R E

wBARMFMW)

2014 4

ﬁ4 GICA 5 ELISA &4&m] 121 45
FARA MP-IgM 5 R b4k

LORIUIRES RF 1 FH it
ELISA 83 38 121
GICA 82 39 121

P 98.80% 97.44% 99.17%

3 énlb

KA EIRC RITA 1eM w SRS, it 52
JELA PL BT A A8 A 1, %o B 8 4 ol 4 SR R IR AT
ﬁtﬂz il 4 IR 4 S B FEATAS I 4E 2%. GICA i

&5 ELISA 050 @ AH LA, — By, REUE K
fffr#‘f%%}i o LTI 0 s o8, A 00 PR, G R AR
{UARBEAT , 8 ELISA J5 35 Hid & MP Jg e i 500
e RASLIN i 25, oy 759 ) SR

S 3Lk

[1] Bradley J S,Byinton C L,Shah S S, et al. The manage-
ment of community-acquired pneumonia in infants and
children older than 3 months of age: Clinical practice

guidelines by the Pediatric Infections Disease Society and

(7]

(8]

the Infectious Disease Society of Americal J]. Clin Infect
Dis,2011,53:25.

Bjorn A M, Lebech A M. Extrapulmonary complications of
Mycoplasma pneumoniae infection [ J]. Ugeskr Laeger,
2002,164 :1805.

x| &5, RO FE. He A T SR SR K HI BT 5 A 4
BT L] P E SR LA 4% ,2013,28 (12) :881.
ZUE  IREF. RO R SR BT 3R OF KOE BT
Augb B[] P B SR WA 4R & ,2011,31 (2):155.

2K 3. GICA PAT #1 ELISA 3% B 4 Fi fi He % % 7 b
RIBERRER ST FRITI] % %ZE?E,20128

(3) :270.

FHOR, B . R F RN 7 R T] N
TRl B4R IR ,2011,26(5) :81.

Frens G. Preparation gold dispersions of varying particle
size : controlled nucleation for the regulation of the particle
size in monodisperse gold solutions[ J]. Nature Physical
Science , 1973 ,241 :20.

Tang Y,Xu X, Liu X, et al. Gold nanoparticle-base lateral
flow assay (LFA) for the rapid detection of 1-aminohy-
dantoin in meat sample [ J]. J Food Sci, 2011, 76

(6):138.



H529 % 54 AMMEITVERERZER(B AR ZMWR) Vol.29 No.4
2014 4£8 H JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Aug. 2014

XEHHS 2095 -476X(2014)04 - 0033 - 06

U W R T P A B A T TR B R B
B i 52 3 VF
Zap', e’ ' IERD, M,

(L.AMBETY XK &R E5EM TSR, T AN 450001 ;
2T THEARAREEAG, LT M 110002)

VTN

FE . R R ESREEa T oM LR A PR L § AR R B P AR R S
Fo I B F G AL AR BAT T 223K 35 B8 S BT B R A B IR K KO8 B R AR R e 1 e A
RILERA TS FEARGERBR, ZRRGHFR T @G.

KBRIA R £R A Aok S A4
RESES . T42;T41 " 1 SCERFRAEAD: A DOI:10.3969/j. issn. 2095 —476X. 2014. 04. 008

Review of the effects of filter ventilation on delivery of
aromatic component in mainstream smoke

DAI Li', QIU Bao—ping]’2 , LIANG Ya', LIU Xiao-xu’,
LI Qiang', GUO Lian-min*, GUO Peng', ZHANG Jun-song'
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Hongta Liaoning Tobacco Co. ,Lid. ,Shenyang 110002 ,China)

Abstract ; With the effects of different filter ventilation on the total particulate matter in mainstream smoke
the transfer law of volatile alkaline,acidic and neutral ,ingredients and plused aroma were reviewed. At the
same time, it pointed out that the main research direction was to improve the quality of cigarette by chan-
ging the filter ventilation,reducing cigarette tar and adding extra aroma.

Key words :filter ventilation ; mainstream smoke ;aromatic component ;flavors
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WE. 237 HRMEENTRAFTHEH T I 45 -ZARRTREZTU T F . RNTLEHE
B Fe AR A FE S B3R 532305 , A Cp (100 mm X 3.9 mm,5 pm)i@@iﬂé?}i,‘?iﬁ‘% +0.05% B K
k(61 94) ARHANE E M, A R EEF A m BT, em kKA 272 nm. E R KA.
3,45-Z4# &K FERE0.1~10.0 mg/L jEH AL AKX & 24 0.999 4,#&%‘%7‘%} 1.01 pg/g,Hm
#ﬂczmg@;b 93.1% ~103.2% ,RSD <5% (n=5). % % ik BA ZHE S RS BAERDHEFH
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Determination of 3,4 ,5-trihydroxy benzoic acid in tobacco essence and flavor

DENG Mei-zhong, CHEN Du-jian, HUANG Sheng-han, ZHOU Yue-fei
( Technology Center of China Tobacco Fujian Industrial Co. ,Lid. ,Xiamen 361012, China)

Abstract: A method for the detection of 3,4 ,5-trihydroxy benzoic acid in tobacco essence and flavor was
developed by using high performance liquid chromatography. After oscillate-extraction by ethanol ,the sam-
ples were separated by a C, column (100 mm X3.9 mm,5 pum) ,using methanol and 0.05% phosphoric
acid (6 :94) as mobile phases by isocratic elution,and detected by diode array detector with the wave-
length of 272 nm. The experimental results showed that; within the range of 0.1 ~10. 0 mg/L, the linear
correlation coefficient for 3, 4, 5-trihydroxy benzoic acid was 0. 999 4, the low detection limit was
1.01 pg/g,the recovery was 93.1% ~103.2% ,the RSD <5% (n =5). The method was sensitive, accu-
rate and easy-controlled,and it was suitable for quantitive determination of 3,4 ,5-trihydroxy benzoic acid
in different types of tobacco essence and flavor.

Key words: high performance liquid chromatography ( HPLC) ; tobacco essence and flavor; 3,4 ,5-trihy-

droxy benzoic acid
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WE. AR EMEEREZ A ERRGERSE I E o ISP N, & T ABEEHME X
ERESHEE. EHN KR BREEHEESNEE @ PLC fe EM B ik v, 5F %5 LED KA
ORIk TALREEE SRR AN T AL, T aAETHES. RBEEITE, B %
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Design and application of cigarette conveying line clogging alarm device

WANG Shu-ying'”, HUANG Yu-yan’, QIAO Xi-hua’, WANG Yong-hua’
(1. Xinzheng Cigarette Factory ,He'nan Tobacco Industry Co. ,Ltd. ,Zhengzhou 451150, China;
2. College of Electric and Information Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract ; To reduce the number of defective products and the downtime caused by the blockage of cigarette
conveying line,the alarm control unit was designed to solve blockage of cigarette conveying line. The jam
detection device in power head area was installed. By PLC and inverter switch interface, and installation of
LED large screen,rapid locating alarm position was achieved. It would alarm timely and indicate jam accu-
rately when congestion occured. The quantity of defective tobacco products could be controlled under ten
compared to the previous situation when each congestion occured and the average time of troubleshooting
was shortened from thirty minutes to less than five minutes after the device was adopted. The device could
improve work efficiency and reduce the rate of defective products.

Key words ; cigarette conveying line ; plugging detector ; positioning alarm display
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An improved MRAS scheme of PMSM vector control

ZHENG An-ping',

CHENG Fu-chun®

,  ZHANG Zhi-qgiang'

(1. College of Electric and Information Engineering ,Zhengzhou University of Light Industry , Zhenghzou 450002 , China ;
2. The Information Center of Henan Province ,Zhenghzou 450002 , China)

Abstract : Aiming at the probelm in the permanent magnet synchronous motor( PMSM) vector control with

high demand of hardware ,bad effect of low speed and no regard for changes of resistance,on the basis of

model reference adaptation system( MRAS) model ,a new adaptive law was designed to implement real-time

identification of rotational speed of motor and stator resistance. A Matlab simulation platform was estab-

lished by the application of this algorithm. The simulation results indicated that the improved MRAS model

could operate when stator resistance had changed. Compared with the simulation result of the traditional

MRAS model , the effectiveness and superiority of the algorithm were proved.

Key words : permanent magnet synchronous motor( PMSM) ; vector control ; MRAS model ;sensorless control
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Time delay distribution analysis and modeling of
network control system

LI Jian-yong', LUO Yong-ping’, HUANG Dao-ying', LI Jian-chun'
(1. College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. School of Electrical Engineering ,Zhengzhou University , Zhengzhou 450001 , China)

Abstract; Aiming at the problem of the modelling of stochastic time delay in network control system
(NCS),a time delay dynamic model was put forward based on the experimental data by analyzing the
cause and construction of the time delay in NCS and constructing an experimental platform to acquire the
real time stochastic delay data. The proposed model could describe the characteristics of the network time
delay more accurately and be used in time delay prediction and high performance time-delay compensation
controller design of NCS.

Key words : network control system ;stochastic time delay ; time-delay data acquisition ;time delay modelling
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Research on improvement of the AC drive system invertor circuit
control based on soft-switching technology
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Abstract ; Using an asynchronous motor as controlled object,the new ADRPI soft-switch three-phase invert-
er circuit and the actuation control circuit diagram of inverter electric circuit were designed,and based on
many experiments for inverter circuit design and driving control circuit the concrete improvement measures
were proposed , using the new type of soft switch inverter circuit and the selection and design of the drive
control circuit component parameters. The experimental results showed that pinnacle impulse from the in-
verter circuit output signals of ADRPI soft-switch invertor circuit was restrained and the inverter circuits
output characteristic was improved, so the quality of output current of inverter has been obviously im-
proved.
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Design of the new intelligent dosing system
for circulating cooling water based on multi-parameter

HUANG Chun, YAO Li-na, FANG Jie, WU Yan-min, CUI Guang-zhao
( College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract ; Aiming at the common problems that automatic dosing device for circulating cooling water in the
field of heat-engine plant in China had a single parameter and was unable to real-time monitoring,a new in-
telligent dosing system for circulating cooling water basis on multi-parameters was designed. A group of new
core parameters were proposed by the dynamic simulation experiments on the basis of traditional detection
parameters ,such as pH, electrical conductivity, and ORP, and at the same time, the mathematical model
was established. The simulated-heat-exchanger was designed which could optimize the self-adapted fuzzy
control algorithm and establish the expert diagnosis system. The result of running this system showed that it
had high efficiency and intelligence , and could give the optical dosing scheme according to water quality
and operation status compared with traditional dosing system, it could reduce the drug cost 25% ,save water
31% ,and reduce the energy consumption 20% ,which improved the economic benefit greatly.

Key words : circulating cooling water ; multi-parameter ; self-adapted fuzzy ; expert diagnosis system
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ARM + FPGA #9 % A 3ol 3 69 K T 92 o W ml AL, %% 3+ £ A ARM 5 FPGA 4845404 7 i A JIFPGA
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Design of multi-parameter water quality monitoring instrument
based on ARM + FPGA

HUANG Zhi-yong, ZHANG Xiao-qiang, YAN Li, WANG Qi-zhi
(College of Mechanical Engineering and Automation , Huagiao University , Xiamen 361021, China )

Abstract ; Aiming at the problems that the existing water quality monitoring instrument measurement param-
eters are relatively single, poor real-time, low accuracy of measurement degree, a multi-parameter water
quality real-time monitor instrument was designed based on ARM + FPGA. Adopting the method of multi-
plexed signal acquisition and storage on water quality. This instrument used the parallel working mode of
FPGA to conduct, and processed by the ARM processor. The experimental results showed that:the water

quality monitor parameters had high measurement accuracy, good real-time, stable and reliable perform-

ance ,the measurement indexes could meet the design requirements.

Key words : multi-parameter water quality monitor; ARM ; FPGA
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I - 55 ~ +125 °C RS R £0.1 C, K
NS S, AT S FPGA FE 2.

pH (BRI 1 I 5% [ Globalwater 23 7] ) WQ201
R pH {HARIRES , TR B 2 & R B i 1 , pH
T 0 ~ 14 K5k £0. 1, H B A 1R M
IIRE. o A5 S SR TS 2% 43 v B, HAG
HL R SRR 2 BT

DO {4635 I 36 [E Globalwater 23] fi) WQ401
TS AR AL IR, JLD R TR O ~ 15 mg, K5
+0. 1 mg, TAEHRIEE K -40 ~50 °C, HA 5 FM2
SEThE. HAE S VAP E B S pH (K I H % S A
—5.

HL R HU R R I i 07 5K, e i R 4%
SR S RO — AN S PR R, B (S5 — AN
HH, S SRAL SRR AN T EL 2 fE BEL R 4 504D S AR A L S

Jea e, A I v % B A ] 3 e

G C
IF Ia
BRI ko "‘f‘{ﬁ”’
34
10kQ 20kQ

R
||||—‘_|—-—4:|—‘ - ) R
C, 20kQ — U anc,
104 ufF + |M¢?g( R,20kQ o M%S_
10kQ 0k M358
VCQ 10 k(ln_

A2 pH&WA&R &2 R A

= = W

B3 bFRen e RER

2.2 A/DEREIT

A/D SR BAICTT 2 AE FPGA 12 5450 T 2547
e L) 22 E AR L A, PR SR T AD7492 /o A/
D 4 BT, AD7492 & AD 3 m]HEH Y 12 o7 5
RIFE B R E T X AD S d gy, H TAEH KN
2.7 ~5.25 V 5t ik 1 MS/s, H N 4E
TGRS P AT 1) PR PR RO, o] LAk
PR3k 10 MHz (9 SE AR5 5, Al A e 30117 4
O A R RGBT RAR K.
2.3 TFPGA #iER&EHE T

A L B AE S HAE A A/D B S
FPGARAE fiifi. FPGA (1) 2R & — X A/
D A5 P AT, O — O AR AL by () B ds gk
TTGA7 At ARM Zb3 53t 8 . KLtk , I FPGA 1y
FEATRAERHE AT LA (6 pib 45 3000 A0 A G ) B G
119 . AW E H Altera 28 w] ) Cyclone 11 & 4]
EP2CS 5 {1 o B f ok 48 B oc. EP2CS i 1 4 it
4 608 MBI (LES) ,26 > MAK RAM #Hdk 2 4~
BAEIR DL S 223k 142 A 170 O, 1 BAa @R e, ol
DL 2 R GRS e ) ] oK
2.4 ARM ¥ IEE T

B b PR TG DL ARM A0 P 28 R k0, IFHC 4%
TAMEIN L, E A AL B A H AR
TRERTH A7 il A 5 B A AR BTk T ST 24w Y
STM32 Z7%1] STM32F103VBT6 it F. iZth K e 5 T



- 68 - BMBEITLZRZHR(BARRMFMW)

2014 4

VESRZR ] 1% %] 72 MHz, F P4 Flash Jy 512 KB, J 14
SRAM 4 64 KB, H. £ 26 i Hbhik- 2% F1 16 13 B 78
. RIS RSB T VF 2 5 I A1 BB i 1
FL B, A7 T & AR 170 S 1 TIC 32 11 SPL 42 1
L EREM R BRI A A AR A R G RE R IT,
HBEA = M ge AR A AR ) #E FLJT & ) 5 45
e
3 Hpr

AW ELR FPGA BESEHIN KK RS A/D
BRI IR 3 AN o 30 T R AN e % [ B oR
LB R AFAE A N WL RAM rf, ARM 5 5 9
T RO T RAM H i B4l , I 2817 5548 23
ABE. TR, R EEAUSE FPGA 198 ik
A ARM (R P53
3.1 FPGA MBIt

FPGA (/)32 %8 it J2 3 T QUARTUS_IT 9. 0 #X
FF &1, R Al VERILOG HDL fiff {4 i 15 5 #E 17
e, HfiiE 55 CIHES KM, B %R 287
KR PR TR BT 5 58, 4% TR R R b ik
A TR AR SRR AR R
PP R AR B AR B, L5 A i B n A 4
B,

———————————————————————————

ARM

) T SRAERSH PR X1 ROM
e P R £ R ey

___________________________

H4 FPGA Z44 M2 A

PR T2 207 T A A B SR AL T AR . A
eIt FPGA S Fr (MR A 404 16. 384 MHz,
TR AR Bh AR, B LUk 9 o 25 e
JEIHY HE R AR B 5 TR B BEK. O AS B
R Altera 28] F 417 (19 PLL 1P S B IphoA5 BR 119 2
fig, T LAl QUARTUS_IT Fi X TP % b AT S 40
B A RO I K.

REEBEG T EAME A/D S B A ity P
FEE 5 IR H AR R I e 4, 52 A/D iy
(5 3 SR B s B HCE B AR A B A/D
B 12 A AT A/D {5510 Rl
FARL ) A/D Xds SACM A/D il B2, R e 5

FPGA Hii%.

FEAEASEH 32 2L 1 BT R BRI W 2 A7 At
KX RAM 47 8088 22 47, — 5 i A24if A/D it
F AR B, 5 — 5 A ARM. 32 BRI A80E —
BT AL B 3201 RAM A5 He 23 1k 3 ] Altera
ONE) F AR TP AZSEERY , & aT DA [R5 A
FE JBGRAE, IF B2 />3 1 5AT R B ST A 4 48
HhE LRGSR, SEEE T B i 0L 11 A
3.2 ARM WERFEIT

ARM MR F BT CIBR IR T RN
KEIL4. ARM ZbBEZRFR P I AR AN & 5 Fiow, SE 8 R
SRR AR AL S , ARM 3% 0. 01 s {525 RAM
B, TR 2 A R AR, A AR AT R B
Je WP B HEAT 3 B AL 2.

TR A M&K

B 5 ARM 432 2425742 H

4 RER S 0

N T IRIE 22 2 H0K I ) A5 5 SE I R A
T R BE , SR B 2 B0 K SN 5 A 2R 8 %
[Fi] — KRR RS TR, Xl S A 7% B AT

1) 82 it S T 3 AR )R B i K A 7
M, SR K AR IR R I FE A2 SR L 1.

2) pH AR : BEBC T 87 5K (BRAS L AT ARk
FPoRFER, 5250 pH 3 SX - 620 [l & g 2%
R 2.

3) DO i AP« i 7 VR DR — TR, 9 9l
XPHEHEFT 3 Yl i, 5420 DO X SX716 ) & L 4%
ZER M3,
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T ARM + FPGA 8y % £ # K Bt i I AL B9 % 31 - 69 -

4) B 3R B I SR FO) ] — A S e A ) 1
FE R IINE R AR SR, 5
FHL A SX650 I e 4h IR UL 4.

(1 KB -Erix C
we WA KR w2

¥l 14.5 14.3 0.2
2 22.2 22.0 0.2
3 30.6 30.5 0.1

%2 pH /AR E iz

VR WA I pH 11 L (H PRI
IR K 5.8 6.0 0.2
5SS 6.0 6.2 0.2
Al R 2.5 2.6 0.1

%3 DO {am &g mg/L

W WA e {E DO i {H R
Mk 1 9.55 9.60 0.05
Mt 2 9.64 9.66 0.02
izt 3 9.60 9.62 0.02

k4 BFENFHE
¥ 5, AR TDS FRRE
0.1302 0.1300 0.000 2
0.140 6 0.140 4 0.000 2
0.160 5 0.160 4 0.000 1

1 1—4 TR, 2 S HOK IR B U A2
S HL SRR TR 1) W2 A SR B A
2SR L AL VRS IR Y, G 5 L B
ik,

5 énlb

AR SR BRA 7S5 0 A0 2 A X B —

SEPEZE I A AR AR ), Bt T AT
ARM + FPGA ZH4 (1) 22 2 J0 2 1) /K Jot <52 i B i
A Bt R A FPGA 5 ARM R 45 & 197573k (H
FPGA JHA 52 DR 4 Y 12 45 42 1 12 B8 MRS 770
ARM 4bBRERAE N 2R GE AL PRAZ 0 ) L R RS BE 1Y
16 fi. AD B4t i, 37 FIJH FPGA 147 TAEJ7 X
RIS 22 30045 B E 4T 22 % 15 5 R 4. TN EE 2R 3R
A 232 22 2 0K 5 s DS K5 B g , SIS PR, 1
RERSE 56, A IO AR R Y RE G 1 B i 2K
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T ONX [yt 4y B At = 4E PR 4a it )5 1k
ZikE

(FMEWREFER HTEISEEEARFR, FE WL 476000)

BE AT EGR ARG AEAR RS FR BT E EHRAESEFPA,E—FLT ONX 49
F A = AR G B AR T k. 3 vk KR T AR G B ALIR % AR R R 5 AN S R A 2
NG AP FENIR)G A R EANENIE 5. T R AN 2 H R RiE A
B R 2 AL BT, B AR T ZARALIR 6 IR A

FEGER . R IR R M S EANE

i [E 45 EKS . TP3 NERFREAD A DOI:10.3969/j. issn. 2095 —476X.2014.04.016

Time-division and anaglyph encoding method of
three-dimensional video based on the QNX

LI Hai-tao
(School of Computer and Information Technology ,Shangqiu Normal University ,Shangqiu 476000 , China)

Abstract; Aiming at the problem that the traditional stereoscopic video coding technology had lower com-
pression rate , poor stability, higher color distortion, a new three-division video encoding technical method
was proposed based on QNX. The scalable video encoding algorithm was used ,field frequency division com-
plementary color encoding prototype was designed. Video signal which was processed by the vertical fre-
quency of the octave field was transmitted by sharing complementary color field. The experiments showed

that this method could not only render picture frames smoothly to the left-right viewpoint,but also enhance

the sense of immersion of stereoscopic television effectively.

Key words : stereo video ; encoding algorithm ;octave field ; time-division and anaglyph
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Bt B L AR BOR B R R i, =M Sr A
FEAGBOA R 52 21 W AR (19 75 Bk A, = 4 Ji 7%
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EVTTIE S HE N R | o (0 258 52 i P 50 IR 11 BE
G, Bz ROk, DA KA 1 = 4 57 1 i
PR R R i e [ B, A R T

I #E H #2014 - 05 - 19

SEARPRAT R DR B 7 1%, 7853 I 7% B 8] () 3z 3l
fiE, Bty b PRk {5 1B AR i Ok L B R R iR F
w3 BT T — R LT Bumblebee2 3 H 2 HLAY
SRR R AR TR 7R R G, #4503 LA 43 £ B
S R R ) CRT Bongs b, FH P AR 4
ANTR) 5 Rk e B 5L A TR B TR S AR LA AR 2 AR
ST PLFPGA A, 28 T — BT RIS i &
i (HLL b =Y g g 4 R HORAEAL 58 7 ik )

EE&WHE 7 é 8 A sk L & B RS % 3 B (132300410385)
EERN:FHF(1978—) , B, TH A KBEA , HEIFEFRNHIZ, ML, 2R T QAMKA EHZEEF A
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Zig ik T QNX it 9 B AN = ARG A 7 ik =71 -

Ry R, W LA A% D BRI AR Z 8RB
S LR R SN FH i A7 — RE B

ST, ASCIR H — R T QNX A3 HL Kb
O = AT 15 AR 7 < 2R AT A 4 1R A0 03 2 1
BR , LA I 43 G B Jit 34 Ay B il 26 5 M0 3 T
&Y BTN UNERT NS S P TYN (R B
SR FLAE , LUYIA R Th Sz AU [ 15 0 5.

1 o BAME A 5k

1.1 Al AL 55 4 55

RT3 R T R 6 e 4 1 A A0 0 B B AR, 0o
SERABEA TN 53 HAM A G 5

JI Vi L i g A 2 A AR, R A
SO IR MR TE /N e AL Ry FE A Z 37
RIS 2 A 3L, 2 T B v R 1 e B S . X A
[RISE AT A 2, AT S AR 2 ) 22 73 3 8 3 ) T
Af , BE— A HE I BB AR SCRE — b AS )R U 23 B
R FARYE LI L 1) 52 % P AT 00 P, 3B ik
AANRNSZ R B 1 = ZE LA 3 ) AN [R) J= K. 53 81, Tl
— Rl L AT LAREAN ] A2 2% JBE H) i it e 0L A A A, A
TR [F) 73 B3 1 Tl A 5. AR R i b
ZRALNIA 1 R,

BATHAN

M 233 e
PRFER

FE2 Jo RSB

5
¥| MBS 2T
FRAEE
FHUR KA e
i i
SR LDTC
B b
WAL RS
BRI
+DTCLR IS
WALE 2
G G

Bl H>BBELEMA

HIPE 1 A] UL, B A0 2 i ) A 5 R = A
SRAL)Z A OAL B RE AN T < 8 5, DA [a] A1 25 6]
A R AR = HEAIIURAE 3R, 2 T SR A LA ) 35
FEREL; HU, 5 W G 1 R A A3 A 2 8 8 M1 1
R FERG 2 BRI, IR 5 R A i AT TR, A

SEBRT JEL AR RRAT 5 (4 T, S48 0 0 5% 25 44 % i
— iR A JZ BRI ; B, AR R BT R R
fil )2 AN A JZ AT [ et A A A — i

TN XA [ B R A2 B) 8k R 1 R 4
ABEAEA]Xof A A R I A5 5 32047 S5 B ity BB %of
TR R R G , K i b B 3k il B AP 43 B 2R 11
LRI , I 78 LAtk 2 24T G Bt 5 58 7 B[] 3k iy 3R
B8, B SRR U 43 i B A BRI AR I, JT AR5
TRE AT A

g5 b B T G A AN AAT 2 65 4% 0 J2 AR I
T i e A e e e o , 1T ELR RIS 258 43 9 B A
AR = AEUATAE 5 1 355 BT 5 0 38 L B Ak 1 mT 4%
AR TS T S AT 9 X = 4R A B AR
il 0 5 K.

1.2 WHEMERLIEITESESH

AHIFGEAAT S 33 AN 8531255 2 Fh bt 87k 1Y
g, $ H— LT QNX I B = AEAH1 g
TR AR T v, R ARG A0 37 W B 3 B Rb o SR, A%
SRR o 1 AT T [ 8 SO 53 il Ry 45 3 R A
2 ARSI, PR3 2 S B3 T 53 ) 3 e B
A 2 AT I3 A% i, W I A% i A A i
R R , Zadd B AMASE LS AL EE 2 4
Y EGAE 5 e, el s 5 a i
e H PR A0 B, il B SR AT S AR R A . JE
AEPRAE AN A 2 .

WFFE R SSAD S 4G it 837l gt 25 43 iR
ZEMrREVCRCHR , SRR E] 2 A IR 24 A A
= Ry

DIF(x,y) = f(x,y) —g(x +u,y +v) D
SSAD = Y Y | DIF(x,y) | ®

x=1 y=1

Horrw o AR 1 AT MURE e 5 2 25 i 100 455 B
TE/K PR BT 1] ) A% s,y AR B DN EBR R
KPR BLAR AR 5 f (o, y) FR B H N AR R B2
JEE g (x,y) R H NFAR R 5B R X {E.

It A AZ O AL R R I FrameStereoCode ()
Bk —MWIER H) YUV Uik ar A8 371
2 YUV e, 43 BE I YUV SCPFHES A% 2 ot
JUFF AT Y, Ch, Cr {5 Q. 2R )5 2 A YUV X
Zo0d BMP Beffids , BAbfidE & o it fJ5 Al 1K
BARIAE R, 5 YUV k8 X B

LS T

void FrameStereoCode ( )

{
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AR
AR /N T

ELEINET

DRAET S
2 AUV 3T

]

YOV
BMP 3L {4

l

T I
Y N

FBRBMP X FRBMP ST
FYIGBAr B KRS &

| |
!
A AR
fiesitl

]

BUP %4y
YUV LA

|

B2 5%AERLLAE

frame[i] = (char * ) malloc ('size) ;// ¥ & N &
Z 8]

/7B NI R

fd = fopen(“#y NBYALA 4", “1b”)

for (j:0—nframes)

%

If ( curFrameNum < M)

%

Seprate2Filed () ;// 2-f& X 2 A~ YUV 3 X4

Yuv2Bmp( ) ;//% YUV U4 4% % BMP SUHF

ExcludeComponent ( ) ;// 3 Fx 72 4 A0 37 09 3¢ fL

®
e

MultyFrame () ;// % 16 3% 1% 7 At
DBmp2Yuv( ) ;//bmp #& R 34 % YUV
}

Else

%
CompositYUV () ;// 4 & YUV E#& JF 7|

Break ;

%

Close (fd) ;// 5 ] X
Free( Frame) ;// % 5 % |8
%

2 SRR A

SR FHAE M AN A BURZ AL 3L 4% OMAPA470 A
Sz AR A G A AL BEES f, EEECR S8 0n
T :Cortex — A9 X4%,1.5 GHz F 4,384 MHz Pow-
erVR SGX544 KB 4% 0>, 5 DirectX, OpenGL ES
2.0,0penVG 1.1,0penCL 1. 1,84 EG G 51 %,
MSZ R GPU SR iz AL A L, SO dems 3 B
ERE B OXGA(2 048 x 1 536) 4335 HDMI
3D S AASZHFAGHE JE , LPDDR2 466 MHz P17 11
V-5 e SIS E MR = B QNX R GE, R H]
BeE RS 4 i R IDE 6. 0.

BEXF TS S R, 525 SCIRLT ] SR
— BT L 1 ST ARV LA A T SR 0 H.

TEIRREREAFEREE T, 5286 16 ] YUV A% S
VE R SEARAIA It , BEAT 73 B 38y 720 x 480 x 30, R
RN 4 12 00,4y 349 it, SCRRLT | FIAS B
FEETE I SLI0 A LEACR A&l 3 .

i b 9 ik
B3 RSkl SRk IR R A

MRRCRE M, 1 FRE R T+ 7 2 30
IR G, BAERI 4R S i 1T VB L B RCR fHK A
e A AL S 2%, Hob IR ARG, ™
HPHEE PFEBE. SCARL 7 ] 7 B8 PR REAS 2 11 B0
N e MBERFRE, P EE N RCR , A5
ER RO EMNRZTATH G, B 34, [ R F H AR
R — WG i AT 1 7 LB, SR a3 =T 1
PRI T T AMOAL ], 7238 B PR RCR 1 [R] i
ST REFEAR AL S I AT I AU R 44

(T#% 87T W)
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QR i PR B 1109 e I F 52
WEE, FE%,

(MBI ¥k RS ELITRFR, TE M 450002)

=31,

FEEE AT xR K R OR A AR R, 4272 h L QR A% R AR 4F o 4 8, 3% o 7 A1 QR 4% 4E
5 Bk 4 AR B AR EAD L A 004 BT k. iR T iR A XT A  BARBUE LT AL B A AT AR S AL UG i
WAL BAEM B 0945 E £ % R QR 5 B G AR 4 T B 0L, IR B AT o 4 LR U B 5 R, 4
G HEA R RAE R M Ao G it iR R IRAS B B K,k R ILM R, TS QR By A 2R A
FoFEBFFEN,TEATHAXRL.

K82 QR A R TR IR BARHF B A X A%

MESEE . TM391.4  TERFREAD:A  DOI:10.3969/j. issn. 2095 —476X.2014. 04. 017

The application research of QR code image correction

HU Zhi-hong, LI Kai
(College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

LI Jun-tao,

Abstract; When collecting the QR code image , the inclined or geometric distortion often occured. To solve
this problem,a correction method combined the QR code feature ,image rotation and image maps was pro-
posed. This method, firstly , used the position detection patterns to detect tilt aberration after conventional
image pre-processing and run length encoding; Secondly , selected the appropriate method by tilt aberration
to correct the image ; Thirdly ,used grid and statistical methods to extract information and complete the deco-
ding. The results showed that the method was simple and had a high rate of recognition. The computation of
floating-point was small,so it could be used in embedded system.

Key words: QR code ;image preprocessing;image correction ;embedded system
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A1 QR MAALAY
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U) AEEHRI P n] 76 3 A~ B8 19 [A) 0 IE T
B APRIPAKUC 7 x T A REABHL S x5 A0
BN 3 x 3 A RAKEH; (o BRI R A S A
FEREEEN T 103 121, QR MG LT AR fE
HH B AL B AL, DR g R0 o A ) s i 4
R L I TR B 3 A BRI T R
TE QR i 7E P& rp g 7 B AT ).

2)) G WAL 07 B PR 1L FE A0 2 ) DX I 2 1]
HITE 1 B ) B R ER 2 A

3)ENRLETE T 1 ATE 1 51 MR RS A,
PARR @ BRI A A5 . K& AL B AL T B
2 LB I Z 8] QR #5956 6 175 1 FLE r
B A T2 B 2 A7 BR800 P 2Z 18] QR 5 19
%5 6 3.

4 FAEFEIE AT E 0 3 A EER RO IR,
HIZNE AR N 5 x 5 A IREREER 3 x 3 4 (@
BAn T AR A 2 KA R QR i XA
FE T , H R AR RRA A R T AS ).

5) Gty DX 3ok ) 455 2 78 B A 7 2 B AT
XAFEMAAMF A5 745, QR 53647 40 Vi
A TR RS 1—405 AR 1l 21 x 21 e dy
J, B RRAUUR FERT— A RRAS BRI 0 4 Rk
WILIBAE , HE A 40.

2 QR fiy [R5 it iy A2 A I
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Saliency extraction of scene awareness

HE Zhi-Liang
(College of Computer and Information Engineering ,He'nan University of Economics and Law ,Zhengzhou 450002 , China )

Abstract ; Aiming at the problem that traditional saliency detection only consider regional precise positio-
ning and extraction , while ignoring semantic background among the image, a significant detection method
based on situational awareness was presented. This method used the local-global single-scale to extract the
saliency and then multi-scale to enhance saliency. In vi