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Research on Fire Early Warning Method Based on
Temperature Analysis in Engine Compartment of Passenger Coach

GAO Yan-yan, DU Jian-hua, ZHANG Ren-cheng, DING Huan

(College of Mechanical Engineering and Automation, Huaqgiao University, Xiamen 361021, China)

Abstract: The current fire detecting device in engine compartment of passenger coach is criticized for its long detection
time and more false alarms. In order to solve these problems, this paper analyzed the causes of passenger coach fire were
analyzed in this paper. Then based on them, the hot surface fault simulation experiment platform was built and the hot
surface fault in the driving processing was simulated. When the hot surface fault was occurred, the temperature dates in
the compartment were collected by mulliple temperature sensors. Based on temperature fault characteristics, a fire recog-
nition and early warning test system was developed. Many experimental results showed that the discriminant method
based on fault features of the temperature change in the compartment could effectively give a warning in the early stage of
passenger coach fire.

Keywords: passenger coach fire; hot surface; temperature rate; fire warning; alarm signal
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Fig. 2 Parametric model of spiral surface with logarithmic-index parameter characteristics
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2.2 RRC_lnew XS iERHE
i 0=0 WA~ B £k 35— 8 32 3 10328 30 A 800 B2 e il 28 1Y Bl 24 40 ok

ri = (bmcos u,bmsin u,(c+ kpluw. 1
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m B[R RRC_1new A 3 FiEr e ph w2 73 8 RRC_1s* ,RRC_1log(au) ,RRC_11In(au).

TEHESL S BB 305 38 0 — > S50 7 785G 8 G 4 o X0 o R 5 it T 8k = 27 R it
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Parametrically Accurate Modeling of New Spiral Surface
with Logarithmic-Index Parameter Characteristics

HUANG Yan-hua, GU Li-zhi, FENG Kai

(College of Mechanical Engineering and Automation, Huaqgiao University, Xiamen 361021, China)

Abstract: In this paper, the particle that moves to form the spiral surface with logarithmic-index parameter characteris-
tics was analyzed and described kinematically. New spiral surface systematic was defined and classified based on combina-
tion movement of particles forming to reveal the geometry characteristics. the mathematical properties. the engineering
application possibility and then speculate the new type of spiral surface. The mathematical model of new spiral curve with
logarithmic-index parameter characteristics was built, then the secondary development tool Pro/TOOLKIT of Pro/E,
fixed scanning algorithm of spiral surface and parameter passing principle were used to build a single full relational data-
base. The extraction of any point on the entire model and any feature of digital information was attracted to achieve accu-
rate parametric modeling of the spiral surface. The formation of the new spiral curve with logarithmic-index parameter
characteristics correspond to the parametric model was directly from the mathematical model, and the parametric model
constructed had no error in theory.

Keywords: spiral surface; syn-position symbol; particle forming motion; accurate modeling; logarithmic-index
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Experimental Study on Injection Molding
Using Cavity Pressure Curve

XIE Bei-ping. LIU Bin

(College of Mechanical Engineering and Automation, Huaqgiao University, Xiamen 361021, China)

Abstract: Cavity pressure was measured by cavity pressure sensor to study cavity pressure in different position of injec-

tion mold. Cavity pressure and plastic part residual stress during the molding process were measured to study the relation-

ship between them. On the basis, the effects of injection pressure and packing pressure on cavity pressure curve configu-

ration were discussed. The experiment result shows that cavity pressure has a close connection with plastic part residual

stress and injection parameters.

Keywords: injection molding; pressure sensor; cavity pressure curve; injection molding process parameter
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Further Discussion on the Bainite Morphology of 55SiMnMo Steel

LIU Zheng-yi', LIN Ding-wen®

( 1. College of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, Chinaj;

2. College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract; This paper discusses bainite of 55SiMnMo rock-drill steel, transformed under normalization (continuous cool-
ing) and isothermal condition by analyzing the topography and morphology disparity of the two types of bainite. The
research results demonstrate that the metallographic structure, gotten by normalization (continuous cooling), is B, type
no-carbide-bainite (ferrite and carbon-rich austenite) after heating (over AC3 point) and austenitizing 55SiMnMo steel.
Under isothermy condition, the metallographic structure, gotten by long-time isothermy, is B, type and B, type mixed
bainite with the temperature of or over 400 ‘C. The proportion of B, type is higher than B, type (mainly B, type). And B,
type is mainly gotten with the short isothermy time. While the isothermy is below 400 C, the metallographic structure is
still B, type bainite even though the isothermal time is long.

Keywords: 55SiMnMo steel; Bainite; normalization; isothermy
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Network Control System Prediction Based on GA-Elman Network

YAN Li, WANG Qi-zhi

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract: In order to eliminate the effects of network delay on the network control system, this paper uses Elman neural
network to predict the system delay sampling value and genetic algorithm to optimize the neural network weights thresh-
old. The experimental simulation shows that Elman neural network optimized by genetic algorithm has good prediction ac-
curacy and dynamic performance and can eliminate the influence of time delay. The method that can eliminate the effects
of network delay.

Keywords: network control system; delay sampling value; Elman neural network; genetic algorithm
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A Lower-Complexity Algorithm for MISO Interference
Channel Coordinated Beamforming

ZHAQO Rui, HE Shi-wen

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China

2. College of Information Science and Engineering, Southeast University, Nanjing 210096, China)

Abstract: To ensure the fairness of the users, the max-min Rgx optimization problem was studied for multiple input sin-
gle output (MISO) interference channel subject to per transmitter power constraint. The primal optimization problem was
divided into two optimization steps by using the layered method. Finally, a novel and lower-complexity monotone coordi-
nated beamforming algorithm was proposed. Numerical simulation shows the effectiveness of the proposed algorithm.
Simulation results show that the proposed algorithm achieves a desirable convergence with only around 4 iterations and the
performance of the proposed algorithm is very close to that of the exhaustive search algorithm.

Keywords: interference channel; monotonic coordinated optimization; geometric programming; minimization of transmit

power; maximum-minimum Rgy
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PAPR Reduction Method Based on Artificial Bee
Colony Algorithm and PTS Technology

HUANG Xian, TAN Ge-wel

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; In order to resolve the problem of high peak to average power ratio (PAPR) in orthogonal wavelet packet mul-
tiplexing (OWPM) system, a phase search method based on artificial bee colony is proposed in this paper, which is
through the information exchange of honey bee colony to achieve fast convergence of the optimal value. The new method
can ultimately make a significant reduction in computational complexity, while effectively suppressing signal PAPR. Sim-
ulation results show that this method can well coordinate PAPR suppression performance and computational complexity of
the OWPM system.

Keywords: peak to average power ratio; artificial bee colony; orthogonal wavelet packet multiplexing; transmit sequence

4|

(RERE: whEM RIERK: REH



W35k HeH R E W CH KRB ¥R Vol. 35 No. 6
2014 4E 11 A Journal of Huaqiao University (Natural Science) Nov. 2014

XEHS:1000-5013(2014)06-0636-06 doi:10. 11830/ISSN. 1000-5013. 2014. 06. 0636

*E%/J\‘%ﬁﬁ%ﬁﬁ%%ﬂxﬁ&'l‘iﬁ

i'/&gja /Et:‘l‘/\ ")% b )gl_‘]-k}w—%

R (5 A 5 TRk, i I 361021

WE . R T FEEOF 5 08P OB K /N 5 S 6 I KA i B 6Bl AR R0 5 A S 56 3T 09 B 5% 1ok
I AT 53 2R R R ST RN 56 R L 6z 35 21 -8 U7 06 B S AR A 15 30 S TR Y B 1% il ) R [ i AR AR AT R T
L5 JE R AR B i 25 2K - 9 o' AR SORE R AR S50 B 5 S TR] S B BSOS B O 4 B PSR JK - 1R 0 O SR A
FRBR TR 5 SIORL A2 B TR L 55 2K - 150 5T O SR el A SO R T R K LA A 1 s 0T o A e K A
R B AR AR AN AR {E R R 2 T 39 O 5 OB T S SR 398 i B i 5 2K - 30 016 TRORI s 40 ' TR Al rm AR 1 A 2R
A5 BRI S 1 0 I 2 L F AR AR B T — AN ORI T BT A AE 1. 39~1. 69 SRR AR ) e HEEUE.
KW JEHE; BBGEUN THRE; P /K-S e Wk WakaeE; Q

HESES: TN 249 XHARERE: A

JEERHEAE T 1986 4F T HREAE T A5 I e i b 5 SRR SR ARORE L TR T R 05 P 4 0 A i
FAR . DCBE P O6 15 A BURORE AT 3l 5 540 7 A= BN 0 AR BE 3 L B 3 O 1) 9 26 D' B4 A% 46 5 Tl
T RE 15 5 AR AL 1 07 13 2l L B BE 7 AR e TG aR AR JEE L 4 1) 06 37 9 I A R KA L R T 1] O R AR s
By 8RB 0 R TR 7 i BIORE 4 38 07 DG 58 A P8 e R BT O ROBE RN AN T 6 5 R FA [ 1Y
SRR N T & TR B R IRV VAR B S ESPTVW N AN b b1 8 8 N R EDA I (1D s I A B S S T N RN
TP I SR By A1) B BRAE . A8 5 A SOGB4 BORE T8 5 9 SO I o B 3 D L B
SR PR TR BT 2 RORE YU PR A 8308 558 0 0 ) (% T A7 R OB B 3R T B — A
7 1) 50 A2 e DG B8R 5 IO 14 A A T AR S Pl 0 HECS T L E a R -  OE RO — R s O B
250 G ER MFRA /N » B3 S A AR /N RS B BORE o BORE 1) S o SRS A AR TR AR LA Dl T ik L O
FE T OGRS G SR ORF 5 307 6 9 AP O 38 AT /A2 JSCER JE 16D ML 3 2% - 183 9 D't oRONS Rz 1 8 1) 47l 4K
I3 R T R AE AR JUAR Dl 2 B PN R A0 G BR R S G B A A AR 0 BEAT AR AR Mk e S LT
1 75 T L 8 20K - e 30T ' SRR R 4T O R 3K D AT T LG Padgett SEN TS50 IE B BB 5 2K - S0
DR i 1) 4 2803 s AR Y T AR 1) £ 9 R0 R AR A [F]. Nieminen 25152 F HL 7 B8 0 it
i /R = U G R i 3 G AR A 1) R 1 i 4 O SRR i AR ) EAT T AR AR SO T LG B B L O ST
IR = i 34 I SR AN ) I 25 AR RS IR /N I ROHE BT 55 30 /N 28 2 00T S Bk el 17 R 1 4 2200256 14 52

1 ERHHE

1.1 HER-SHAR
LG, G — P A O R 06 o R 2B 2% 5 AR AE AR R R LT ) — R B AR RIR A
LG, (rigp.2) = (A, w,/w) W2r/w)'L, (2r /w)exp(— r’ /w’) X
exp(—i(k(z+7*/2R) — (2p+ 1+ Dtan ' (2/2,))) « exp(ilp) , @D)

Wi BH: 2013-12-23

BEMEE: ALULE(1980-), 53 L B BdZ - 32 2L DS D Bk 150 A F L O v Az S A B9 F 58 . E-mail: renhongliang @
hqu. edu. cn.

E&TH: EXROAREESFINHEGI178015); A4 B AR HEAS R H (2012051200 5 H1 o m A2 AR}
Wl 55 2% % W3 4 B B 35U H (JB-ZR1146)



% 6 TUE, & FLFE K- 0 6 A G AR A R 4 BT 637

K DOH o) BRI RIR & HPBGA, IR B wo N 2= 0 A B SEBEA A8 5w D 7 35 7K -
T G IR DG BE A2 5 R O 7 3 AR - e 30T DI TR 14 S AR T AR AR 5 LG (2 fU\ﬂﬁ?Aﬁ%JL%}IﬁJﬁ ESE
AR SIS R R

k 2 '2
2 = "LZUO _ Tf";@o. 2

P SR BIAEOE & SO IEE p=0. U 1 SRR IIE B s L s /R 2 I B B g, 5 O6 R
AR IR FE 6 &R L LG, 6o HAT B3 £ sh it o] DUBERE gl 3R A ok . B LG, G A B 5 0 A 3%
s sh e 23R R By LG, o6 H AT 3R AT 5K W A B (R B B L 3 in AT RE 2 S o R
ORI R B DRI B i TR o 22
1.2 THEEEERFEIE

JGRE A A T R A AL K 1) B A O IR B G 43 i Sl BRI R 1 B

E,.(r) = ZEa, M0, Ckrs0.0) + BN (br 0,0 1. (3)
B E (0 [RIRES \ﬁ@ﬁﬂéﬁ%i{)}z R
Eeo (1) = D[ (kr0.0) + q,iNE Gk a02 ) . (4

nym

it(:g) ’ (4) EP S Qu,m "87:./1:ﬂ‘j/\grj‘%ﬂgﬁﬁ/%ﬁ;i)mm ’qn.mﬁﬁ%ﬁ%ﬂ@%ﬁ%ﬁ;%iiii%g‘ﬁ Mn.m (7’9@,
50) 9N7,.1,,(7967¢)mu%%ﬁ

d
M, (r.0.0) = iff;) %@ 2, (k1) 3{(9 =g, (5)
2, (kr) 1 d(krz,) 3Y,, 1 dCkrz,) dY, .-
N (710, g) = nnt DY, ,r 4 - oS e S RS e (6)

%%iﬂﬁ%@ﬁqﬂ:ﬁjﬂ(l)ﬁw)ﬁﬂ“,z”(kr)ﬁj\%ﬂﬁﬁﬂ FEJR BREL 3, Chr) RN T8 JR BR AL b, (k) o,
Y, R — A A R BRI BR B Fm o

Cn+1Dn—m)!

Yo = Yuu(0s9) = ICn b1 X Py (cos Dexplimg) , D)
K (DO H Py (cos 0) i1 R K, HoF Rk Uh
Pr(cos ) — D" (sin gy x — 4 (cost g— 1), (8)
g 2"n (dcos )"

2 v {45 O B H A AR B TN I A RRICT 5 0 8 0T AR B A A — R A G AR BUR
o B TN @B Pron s Qo TTE R poqs HREANER R AT T H R

-Gl = IGT

— 11 12

= D (T e+ Tt i Bt s (10)
—
n'm

R

— 21 22
Qoo = Z(T,,.m.n/,,,,/a A TP B ) s (1)

11111

KAO~AD T, T2, T, ”ﬁﬁuﬁT%ﬁlﬁmm%—?““
1.3 #HFEHHITE

SRR ARG A T e Maxwell B Jy g i 7157 2l B A% 0 3R A3 19 1 AR — RATHUE
%ﬂ:%\ﬁ Prom sQuom %D/\Eﬁr%@ﬂ:%ﬁ Anom 9@1.”,%}':9%‘
e NN I [+ —mF+DG+m+1D
Fo= 2132;,”2”1“1(77“«/ 2n D (Znt3) .

Cpiambum T 205000 T Pitton@nn T it om + qi:rl,mﬁn.m + ,87741.,”(111.”, +

71( +1)1(2q'7;1p1/11+pzmﬁ:m+almq:m)) (12)



638 R R (A R R 2E O 2014 4

A 12) b R e BT TR A 96 5.
AR LA 5 B PR B T L AT RO A 5 AT 3T o1 T4 26 i Y B
SEAT 3 AR ol il AR

co

X

2NN m . . 1 G EDG—m+DGtm+D
Q- p§lzzmn+1f““”@”+¢“*”) n+1J Cn+DCn+3)

n=1m=—
ReCanmaniim T Bon + Bivion — PomPuiton — Quom@nriom )+ (13)
XA p AT,

2 HERMSSH

TG AE o B L AR AR I LA B R MR AR R B2 153 i 5 6 s X O 3 A0 A5 — RS B0 i B
EALAE Y SR A5 4 B A2 T 1) Woll Bl 3d o AH % 38 FE B R HLAZ 2%, SCH AN OPE AR 1 8. 30K LG,
NSRS S TR Ay i A B A 2 Ml A Ak B A S DI TR R B A R R ORI 5 A L AR B /N A
_JHan'§ (@ED)

2ntan(a ¢ @)
i

Wy —

LD ok KRG 0 AR R B sa—asin() « Tl kR AL A BAL 1 NA=1. 25,

n, TR 1,33 MKW ASHEAR MK R 1 064 nm. 151 82 v, 28 5 52 B 56 K 2 30501
BB RORE AR, FVROREIT 3 R n, . JEAD 2 BB QR B AN AL SO 32 BT S 4 ARk R RIDG 8 Q
T I BB I A A AR A L PR A I I DI B e Y GOk 52 B A 0 SR i OB O 18 B R L %R ) e
T ORE RE T B TR SRR ORI 25 o el BT iy X380 4 AR SR

P /R Z IR LB 0.2,4.5.6 B EBEXT T R 1,59, 24805 2. 0 pm 1 BRI RORE 1) ik 1)
AR [ 47T AR R T 2 AP 1 s by 8 1 Ca) T A0 AR B R80H) LG, i AR Al 1) 4507 28 2003 il 2 R O ) Bl
A RO i i 478 05 CQL) e KA it 328 ¥ 5 3 O AT A s e DR R A R S 4 Bt I 287 6 o
S NIRRT 11+ &S R R TR RIS & SSu I o NPE [ R 7R DA BENEE B 5  NEE R @ A I NP BTN
ORI AR AT /0N BT 1 Ch) R 2 6 BB 1 4 A 880 R i 4 1) e AL B 3 97 280094 o % ¥ Dk /). 45 531
RN 0 B s LG, SR RIVy di P AR A R 30 1 R AR o Al 080 R (Q ) e . AU O Bt Al 1)
IR [ 47l R AR B RO B 4 B8 LGo DB AU AR I BEAR e 5.

0.4 051 = -
7,=2.0 um, n,=1.59 n,=1.59,r,=2.5 um
— =0
03} 03 - =
02 0.1
S )

0.1 -0.1

g 03
-01 : -0.5

-8 -6 4 2 0 2 4 6 8 —4

z/um z/um
(a) Hlim (b) i

B AR LG, ot T 4l 48 20 % ity 48
Fig. 1 Trapping efficiency curve of LG, beam with different orders
IF 5 GIORE 2 A2 AN [0 il AR A0 1 52 ), JBCBIORE 3T 59 22 R 1. 59, 284243328 0. 8,1.2,2.0,2.8,3. 6
pn. R WOGHCRT LG, G AR S AR o A5 400 A il 1) A8 ) il AR OB M 4L WL 2 BoR. A 2Ca)
(DY ATLAE B G o AR LG, s 5 At 1) S5 AT AR 2050 238 5 R 1 380 W e 26 56 o A8 . 8 B0 16 o il 1]
AR AR e KA FEAS PR A AN AR (240, 08) o {HL Bl 5 SO - 428 14 185 o o JEL 40 R 35808 4 185 KL T LG s DB
A ) A8 R 20K 108 i AR R AR Sl 2 B fOR 1 A% 0 185 I 1 R Y ORE AR R 3.6 pm B L LG s BRI
B A AR ARy 0. 11, i BB IR A 0,08, 2 7, 24 0.8 pm I, LGy s 6 A B fll 1] 4 4R 25 25 2y 0. 02,



56

FEIE A B K- 6 AL B A AR

G Z R 0. 08, RIVRICKE - A2 /N T AR I g 0 6 SRR b 1) 4 2R 80 3 T LG DR

B LG, Y a2 R 1L i 2o (D i, B 2Ce) . (DB LLE - 1 1) 4 $R i %

Pyt A ORI~ A28 B 19 T R R 24 OB AR /N TSGR I L LG S A B 1] il SR AR B

Qr

PrihRAE 1. 39~1. 69 J& AR i 45 19 5 F 501

03r

02t /

n, 1.59
rp:O.S um
rp:1.2 um

P
P

\ rp:3.6 um
N\ |

\ — r,=2.0 um
— r,=2.8 um

-02

-04 |
-0.5

04r

03

02

0.1~

z/um

ONE PR a0

g'gg . n,~159,-3
030 | /_I,.‘ ) — 7,=0.8um
025 | / \ ~ —_— rpi;.(Z) um
020 f / \/ Ty 20 Hm
01st / N\ rp-28pum
010t / /' ‘\\ \ — r,=3.6um
ol Vs / N
0.05 f / N
o /
—0.05
—0.10
—0.15 1 . . . . 1 1 )
-8 -6 -4 2 0 2 4 6 8
z/um
(b) LG o5 JEd 1]
03r1 np=],59,l=3
_ rp=0,8 um
0.2 — rp=],2 um
o rp:Z.O um
0.1 e rp=2,8 um
R " — rp:3.6 um
ol
-0.1
-0.2
03 /™

z/um

(d) LGo.s JEHR A

B2l A [ 2 A O 19 998 2028l 4%

Fig.2 Trapping efficiency curve of particles with different radii

THORE A2 2.0 o BCRE AT 55 38 23 IR 1. 33,1..39.1.49,1.59,1. 69 Fl 1. 79, mHHOLH A LG, 0t
FOA ARG IR A I AR RCR I 2, A 3 R ORI S 30 5 R B S T S 3R [ R BRORE S B8 AT f]
JCAAR AR BT LR i o — 55 c MBS MW E LK. mE 3Ca) . (DO AT LLE @ OE R LGy 6
St 1) ol R 8025 o G X B TRORE T S 5 1 98 T 4G L 2 GIORE BT SR AR IR B 1L 49 e Al 4 AR R0 £ B
— A KA. & 3 Ca) i T R e KA 29 0. 08, 1M &l 3(b) it LGy JEH e KIE(H 2 R 0. 1,
YO TRORLHT 5 2385 1. 49 B3 LGo,s D TR Hilt i) 478 4R 28038 8. 22 5 o il 1o 48 K 2880 238 B RORE AT 555 25 194 38 i i
Ul /N v 30T s TR Bl ) A RS i R 1 e T A A 8 T O 5 ot AR AR L T LG SR AR AR AR B
LGy 6 Al AR 35 PR 4. 1 18] 3 Ce) s (D AT LA Hh o o WG RN LG ' o 1) 4l 48 20% i 2t
B 2 BHORE T S0 256 0 38 0 S8 38 RS /0N s AT R 2 0 1059 B A R0 BRI (E . R L SOk

0

—-0.1

-8

z/um

Ca) o 34 e Al 1

050 1 r=12um /=3
045 | L2 133
040 1 — n§:1.39
e — n7l49
i i — =
0.25 | j/ "pfl‘zg
S 020 A -

0.15 } Yy — np:],79
0.10 | N
0.05 | /\

A . ~ 20\ )

~ =

-0.05 | <L
-0.10 | E
-0.15

-8 -6 -4 2 0 2 4 6 8

(b) LGo.s Yo il 1)



6410 R R (A R R 2E O 2014 4F

W

O

g
I

03 . n=1.

0.2

LI
Qoasinnw
O O O O O W

S S S S 3.3

S )

S S 0
-0.1
-0.2

-0.3 |

-4 4

z/um
() 7 7 ' AR A i) (d) LGo.s 6 A A 1)
B3 Al 3R AN [ 4T 5 23 Aok 1y 4 AR i 2k
Fig. 3 Trapping efficiency curve of particles with different refractive indices
3 HRIE

TR SR AR B A i 2K 20 T A B 50 Ok~ 42 15 TRORE T 55 230 45 AN T PR 2800 Dl sRA AR 380 114 22 ol -
AR 5 HE 3 R 22 B B B 2 165 LG, 6 SR 1) 4 2R 280 508 B g K5 S B AN B 4 B ik i 1)
ARRCRA B . R B8O B 4 89 LG, Je A AT AR Sy BAE DG IR Y e 5. OB AR LGo SR 3
M 1 A5 AR 5 200 23 A4 2R St 5 oI~ 22 Ay 4600 T 96 DA T g 307 D' SR P A R0 R e R A S AR 15 A
A BT AT AR SR RORY, 4 A 4 10 R R A EE 2 LG DG TR il AR ARORE 1) B AR 06 % . ORI B R
X LG, o AU g 397 0 o AR 52 W) 6 A L ] o 22 B TIOR3 55 25 B9 388 0 6 38 5 /s (HL LG, D6 A 4 il 1)
AR IR HO AR o 3T 3 R A AE 1. 39~ 1. 69, BORE i 4 2 B RS RE 4 K. SCHh MW S8 45 1A B T 0L 880 IR AN
THORE 38 HL.

S & k-

[1] ASHKIN A,DZIEDZIC ] M.BJORKHOLM ] E,et al. Observation of a single-beam gradient force optical trap for
dielectric particles[J]. Optics Letters,1986,11(5) :288-290.

[2] CAO Yong-yin, ALEXANDER B S,CHEN Li-xue,et al. Equilibrium orientations and positions of nonspherical par-
ticles in optical traps[J]. Optics Express,2012,20(12) :12987-12996.

[3] WATERMAN P C. Matrix formulation of electromagnetic scattering[ J |. Proceedings of the IEEE,1965,53(8) :805-
812.

[4] NIEMINEN T A,RUBINSZTEIN-DUNLOP H,HECKENBERG N R. Calculation and optical measurement of laser
trapping forces on non-spherical particles[ J]. Journal of Quantitative Spectroscopy and Radiative Transfer,2001,70
(4/5/6) :627-637.

[5] WATERMAN P C. Symmetry, unitary and geometry in electromagnetic scattering[ J]. Physical Review D,1971,3
(4):825-839.

[6] PETERSON B,STROM S. T matrix for electromagnetic scattering form an arbitrary number of scatters and repre-
sentation of E(3)[J]. Physical Review D,1973,8(3):3661-3677.

[7] MICHAEL I, MISHCHENKO.LARRY D T,et al. T-matrix computions of light scattering nonspherical partical: A
riview[ ] ]. Quant Spectrosc Radial,1996,55(5) :515-535.

[8] MICHAEL I,MISHCHENKO,GORDEN V,et al. T-matrix theory of electromagnetic scattering by particles and its
applications: A comprehensive reference database[J]. Journal of Quantitative Spectroscopy and Radiative Transfer,
2004,88(1/2/3) :357-406.

[9] VIDEEN G. Light scattering from a sphere near a plane interface[ M ]. Berlin: Springer-Verlag,1999:1-20.

[10] TIMO A N,VINCENT L Y L,ALEXANDER B,et al. Optical tweezers computational toolbox[ J]. Journal of Op-

tics A; Pure and Applied Optics,2007,9(8):196-203.

(11 THREL MR N5 .08 BOGBHE SC ot s L) 1. o B0, 2008,30(3) : 211-216.

[12] Tt Je BB AR 78 fORE Al 8 2% 48 5 A% R 23 BOUR R i AR g MR D] B IE < op R 2 4 R R 2%, 2005 : 109-117.



% 6 FHE, 5. PLEE K- 00 6 R AR I AR R 641

[13] 42 ER . B4R £ B0, 55, PRI 00 6 B A RO 48 0 i 32 w0, B 06 . 2001, 28 (1) :89-94.

(141 JEPMS AT HE S 45, 55, fr 55K -5 WG R 5 & Broe o 350 e LT 1. J6 7244k . 2013, 34(6) 1 62.

[15] ONEIL,ANNA T,PADGETT M ]J. Axial and lateral trapping efficiency of Laguerre-Gaussian modes in inverted
optical tweezers[J]. Optics Communications,2001,193(1/2/3/4/5/6) :45-50.

[16] NIEMINEN T A,HECKENBERG N R,RUBINSZTEIN-DUNLOP H. Forces in optical tweezers with radially and
azimuthally polarized trapping beams[J]. Optics Letters,2008,33(2) :122-124,

L17] =05 ATIEEE  XUAR AR L 45, IR 20 M A2 R HE G BIF o i e % 3 J 2 B oe LT 1. v O . 2011, 38(4) :0404002(1-6).

[18] GOUESBET G. T-matrix formulation and generalized Lorenz-Mie theories in spherical coordinates[J]. Optics Com-
munications,2010,283(4) :517-521.

[19] YAN Shao-hui, YAO Bao-li. Radiation forces of highly focused radially polarized beam on spherical particles[ J].
Physical Review A,2007,76(5):053836(1-6).

(200  S50BEW, SR DUH] L FEAE 35, 55, i 5 % 15 A2 1) i R 0 0 BB AL AR SR AR R LT . D 72741, 2011, 40(5) : 798-802.

(217 FE SR w4 B 5 7R -3 7 6 R o 37 & 8RR PELT DL Wy 824 47, 2012,61(2) 1024208 (1-9).

[22]  JE LM AT e 5. R 22 X0 088 ok 7l 1) I A S2 R L) 1. AR K227 4R B AARL# . 2013, 34(6) :623-626.

Trapping Properties of the Laguerre-Gaussian
Beams Optical Tweezers

WANG Juan, REN Hong-liang, ZHOU Ye-peng

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: The relationship between optical tweezers trapping efficiency and the orders of the Languerre-Gaussian beams
(LG beams) , the refractive index and the size of the particles were studied by using T-matrix method. The axial and radial
trapping efficiency of optical tweezers of the LG beams and that of the TEM00-mode Gaussian beams were compared. The
results show that the trapping efficiency was influenced by the orders of the LG beams. The axial trapping efficiency of
the LG beams with orders less than 4 are higher than that of the LG beams with orders more than 4. The axial trapping
efficiency and the trapping regions of the LG beams increased with increasing of the particles radii, meanwhile, the axial
trapping efficiency of the Gaussian beams almost keeps constant, but the trapping regions increased gradually. The axial
and radial efficiency of optical tweezers of the LG beams and the TEM00-mode Gaussian beams increased first and then
decreased, with increasing of the refractive indices of the particles, and the trapping efficiency has a peak. The particles
with refractive indices between 1. 39 and 1. 69 were stably trapped.

Keywords: optical tweezers; electromagnetic scattering; T-matrix; Laguerre-Gaussian beam; trapping force; trapping

efficiency; Q factor
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Fig.1 Fabric Hough transform
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Fig. 3 Fabric image filtered by Gabor filter
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Fig. 4  Test of image samples
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Fig.5 Diagonal grain broken ends defect detection
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Fig. 7 Horizontal texture hole defect detection
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Fig. 8 Diagonal grain nep defect detection
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Fig. 9 Horizontal texture oil strain defect detection
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A Detection Method of Directional Texture Fabric Defects
LIU Wei-bin', ZHENG Li-xin*, ZHOU Kai-ting'

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China;

2. College of Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract: Firstly, using the Hough transform to obtain the main direction and the orthogonal direction of texture, then

taking these direction of texture as the direction of Gabor filter, the model image was taken as an output characteristics;

and then using maximum entropy to segment these amplitude images, fusing the sub-images and morphology processing,

removing the outlier detection; finally, the fabric defect image was achieved. The experiment select five types of fabric de-

fects, the experimental results shows that the method has good detection effect for different texture of fabric, few filters

were needed and without prior learning.

Keywords: fabric defects; Hough transform; Gabor filter; maximum entropy
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Fig. 1 Examples of pairing pixels of different pairing method
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Fig. 2 Color to gray effect comparison between different pairing method
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Fig.3 Comparison between Grundland’s method and our method
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A Color to Gray Conversion Based on Pixels Pairing and
Adaptive Contrast Enhancement

SONG Feng-fei, CHEN Duan-sheng, WU Yang-yang

(College of Computer Science and Technology, Huagiao University, Xiamen 361021, China)

Abstract: Comparing the pixels pairing effect on the gray between Gaussian random pairing, pseudo random pairing and
different fixed distance pairing, then modifies the decolorization method of Grundland in the stage of pixels pairing. Mean-
while it adaptively generates the contrast enhancement coefficient that is suitable for the color image. Experiments show
that different pairing method is suitable for different kinds of color image, the modified decolorize method can handle more
diversified kinds of image, what's more, the proposed new approach to generate adaptive contrast enhancement coefficient
results in a more prominent decolorized image.

Keywords: color contrast; pixels pairing; contrast enhancement; color-to-gray
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Survey on Dynamic Hand Gesture Recognition with Computer Vision

ZHANG Guo-liang, WANG Zhan-ni, WANG Tian

(College of Computer Science and Technology, Huagiao University, Xiamen 361021, China)

Abstract; According to classification of system model, hand segmentation, hand modeling and hand recognition, the pa-

per surveyed these technologies with computer vision in last several years in detail. Existing problems are analyzed and is-

sues of future researches are presented. In terms of analysis results, simple wearable device, depth vision sensor and inte-

gration of multi method will be developing trends in hand recognition in the future.

Keywords: human computer interaction; hand gesture recognition; computer vision; hand gesture modeling; hidden
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Research and Implementation of Cartoon-Like
Stylization for Color Video Image

WANG Qiao-yu, CHEN Duan-sheng, WU Yang-yang

(College of Computer Science and Technology. Huaqgiao University, Xiamen 361021, China)

Abstract: A new approach for cartoon-like stylization of color video image is proposed. The Mean-shift filter and gaussi-
an pyramid are combined in this approach to cluster the color and eliminate the noise of the color video image and improve
the speed of processing at the same time. Then, the DoG is used to detect edges of the image which has been filtered by
Mean-shift filter. After that, the soft quantization is applied to the image which has been filtered by Mean-shift filter. Fi-
nally, the edge curves and the quantitative image are fused to generate a personalized cartoon image. In this step, the col-
or of edges in the cartoon image is based on the edge gradient. This makes the cartoon image not only be enhanced in the
regions of high contrast, but also have less noise and seems more natural. In comparison with the approach for cartoon-
like stylization of image based on the bilateral filter and DoG, the experimental results show that our approach can pro-
duce a better cartoon effect in shorter time, and can directly convert an input video to a cartoonish video as an output file.

Keywords: cartoon-like image; Mean-shift filter; gaussian pyramid; color quantization
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g'vmod p. I/ U MG HHRRFF N 1Dy, U XS5 yu Al IDy.

B FRIRAT A IDs AR S5 % S 8 FAH as €12, » AN ys=gsmod p.S NH S vs A IDs.
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Fig. 1 Interactive flow chart of PAKE
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Two-Party Password-Authenticated Key Exchange Protocol

Based on the Subliminal Channel

XIANG Shun-bo', ZHAO Jing-ying®, KE Wen-de'

(1. College of Computer and Electronic Information, Guangdong University of Petrochemical Technology, Maoming 525000, China;

2. College of Mechanical and Electrical Engineering, Guangdong University of Petrochemical Technology, Maoming 525000, China)

Abstract: A two-party password-authenticated key exchange protocol based on the subliminal channel was proposed. In

the proposed protocol, the server stores the user's password verifier to withstand the server's compromise and guise at-

tacks, the user's password cleartext is made to a signature message with the subliminal channel to transmit to the server,

the server computes the user’s password cleartext to renew the subliminal message, then the server calculates the pass-

word

verifier to authenticate the user's identity, so a session key is made between the server and the user. The security

and the efficiency of the proposed protocol were analyzed, it shows in the analysis that the proposed protocol is secure and

effective.

Keywords: subliminal channel; password-authenticated key exchange protocol; password verifier; session key
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A SR BV B 1 T % v ARG 43 S R g B AL R 0 T MRS R TR L TR . 2 5 | R AN SR A i L BR A RO TR
B A OGN 2R AR BT BEYR B AR pH (R S B 2O IR A R N R AL R R A Y Y 4 1R R S L O I BEB
(6 3% (GPC) 8 B A5 46 21 41 5k 33 (FT-TR) AR 43 AT AL CTGAD X = 4 il 47 FR AiE. 45 1 38 B « 6 3 T 13 43 4K
0. 66 % HIMHE ST IEIERTI &, B % 1. 5% B B -4 ML 2 T (PVA RS ) 1E 9 2 8k
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X A IR PN TR T S DA A B Bt BT O R 2 LR T A TR i K B SR N TR R S A A ) R P R
w7 A G A A 7 ) 4 SR o i R (PFOS) Rl 42 9= R (PEOAD X A% 4 28 L P4 20 0 K 3 45 AT AE
TR A2 MR PR S F e — CORAR T Hh L B 858 A R R A RS TS 38 K PR R 2 JE O T 8 AR SCLA N AR IR T
TG PN A4 TR TG R0 PR 5 I g P SR B /0 B D3 TR 8 T R Yk A 4 T 8 TN T A 2 BE BRI L SR T B
TF R G 1 W A o RH X 0 1 o DN PR R L SR ) L B 5 RO A X R S B AR AL R R G W T
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L1 FERFSNH
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Ko 28 (32 1H Waters 24 7)) ;1SO-811 BZUIHTIE K VeI C 13 % A RHE BF 52 B .

1.2 AEBRELXRYOH &
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MR E 62 C HHERA 30 min(200 v« min ). AR LB IR T BR SR 19 6026 R4 404
8 AR TR T 9 PR i P 5% DR TR O L T R P S5 PR 0 TR 55 PR I TR 5 %9 0 1 T YL TRG <1 v S S Jon e vz

(2 s 1), $2 @ B P B (450 v« min )M 1 h R VIR SR W 1 4 Dy

J& BRI A &5 B s 26%&@ 1h FFEE—EE Tab. 1 Synthetic recipe of acrylate copolymer

FE RN AT 1/4 8GR i A S &R 27 % fﬁﬂh w/ %

R 1 bR ARSI AT A 1320951 %R R 3 b, R Sl 1900

SRR A REITRE SR 95 %619 B2 BEHE % B AN ” 00

3o 0 L FEA K U L7 TR PO AR B TR SL SR . 2 T M 25 7, B CLEMA) o0

1.3 BEHEAERMNE PV P 446 R % TR i (HPMLA) 0.11
HAMNERIEILRY B TREE IR, TR el 0.22~1.76

BA&EEALZ(S), B} S= (my/m,) X 100%. X i .m, Hy 3t %??ﬁj%‘ﬂ(ﬁﬂ 0.50~4.50

e LN SONPIE S L NI N;“/jj 6?: ig

1.4 AHEBEXBEYNEHNSFRENTE
DI Sk I CTHE) 7 S 70 BC il 1 mg « s 08 P9 M 2 G 25 SR W W P P 45 0. 45 pum i3
U IS HEAT BE 1B 5 615 (GPO) 437, 8154 2 Styragel @HR 2-4 THF 7. 8 mm X 300 mm Column; J% 3l
M THFE(1 mL » min ). A2 (WATO11594, 38 Waters 23 7)) H A7 AR 2 B4 W 1) & 14> T
Ji
1.5 WIHREELBYHRISKIERS
W T 43 BN 15 06 1 VN G TR AR MR VA VX AU A T e R 4L A e e 3 vk 2. R AL 2 SR
ISO-811 RILUY 45 K M MHAAL . 728U — 18 3% 223 K s, 2438 o5 — T 0K 35 B 000 2 7K A v 32
D DL 7R 52 8 3 7K s R R s 81 T 8 3 1) BEL g FE R E R R AT 1R — TR 2 — A4k B
FHIKE s B2 = Ah IR K A 1k e S i 7K R m SRR 9 b T =T it in s

2 ZR5WiE

2.1 ARABEARVMNREIZMHNL
2,101 LRGN K AF B ey Hom IR 12 AR ik [ E 51 R B 2 HCR 0. 66 06 O LA
S EOR Bl 1.5 %6 o KO S fE pH (B 7.5,65 CA&PF FRA RN 6 h(450 r » min '), B85 &
R 2 08 DR A TR G 3 2R ) T 2 23 T ik (ML) RIS AL SR (S) BRI L 25 58 0 3% 2 BT

F 2 glRRN R SE R Y 4 B B AL R

Tab. 2 Effects of initiator types on the molecular weight of the copolymer and conversion rate

5l &7 My S/%

A5 T (AIBN) 6.86X10° 98. 11

i UK R HE B (BPO) 7.42X10° 83. 22

it S8 AL 2K B BE- N, N-Z B 526 iz (BPO-DMA) 1. 68X 10° 71.15

B2 2 A3 gl &I &R A B0 N M R IR L R E 1 0 F R RN My seo = My, amn >
My spopma - 33X 2 P Ry 2640 A1 BE 25 44 R . BPO By 3 3 Lt AIBN K, B AIBN 1 3E L Re 8%, 51 & 77 A=
BOTE TR D 22 T8 B B R B R A A I R L ATBN B & 77 Az 1 454 16 P o0 3175 1 AR B0 1
BPO />, BPO 5| & 7= A 116 M B B BERE AT 7840 G . BRI, — R Uk, BPO 51 R AR R =Py i E 3
oy TR T AIBN fR &Y. BPO-DMA J§ TR AR RG] &7 1% 5] £ R G AREAE K, 51 & R A
R A N MG 22 BT E 4

H3R 2 AT LA 3 Fhgl AR R G AL R Y 1 55 A3 KN R S ™ Sero = Sepoowa. BEAM s 25 &
P AIBN 5| & AR 2245 2 1 7= 1) 385 WA JBE 47 L AR B0 45 B, Bk 244 L i BPO 51 & & & F1 BPO-DMA 3|
RIERE Y EA S RENS I B OmE. 285 % IER G Y EY 18 AR ™ 5 R ik
P A R TR 51 kA

2.1.2 BIRFA B R BefE AIBN ARSI 45 8 2. 11 J7 ik b 47 R & B » % %651
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Fig. 1 Effects of amount of AIBN on polymerization

i1 & 1) AT B 5| 450 ATBN F &3S K, R -G W) d 3 43 1 Bt it T R 3k 2 R R | 500 P o 15
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J2EEE R AR L B T 4y F R T M. R 1 (h) w] A B 5| & 50 R R R R I R R B
PG T RERILAEE. 51 % R LE T 4 AR 0. 88 Y0 it ) % Ak Rk B S5 i HL UL R 1% T 34 F I e A X 8K
K. 56 % BB 40 Bt 55 S 551 & R 5 4340k 0. 66 0.
2.1.3 A KSR e EFERG RN 65 C I 2. 1.1 ik # T RGO, H 5
3 TR 28 TR 5% P 0 e T 3R 4 R 389 43 O R A AR R S e LA RN T« SR BE A R TR A U R
JIT £ 7 ) T 4 T B R 6. 67 X 10° AL F N 68. 69 % 5T PV A JRA W E TT 43 HUIAK & 45 72 i) 1 1
Ay F R R 6. 86X 10° 4k Ny 98,11 %.
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Mg(OH), B IF Bk REG AR E . H Mg(OHD, 438U Z il 45 1 2 B 47 7= 5 4 5B 45 He T ok , 31X J2& A
43 WO W AE T LA 6] ASUE T 7K 9 TC LR A 3 B A e TR 6 itk TR 6% AR 40 41 B 55 1 A T ML 32 4
53 W T A7 YR T 4 T B AL A P L R A 7 v TR BB A G o AR S Sl {5 1T e 40 43 HIOR) A
R R RV B 2 2l 2255 0V AT 3 2 W T A YR 2R TR A — J2 OR3P L R R P AR B 4 L TR B iR
il 2% 1 5K ) A R F IR0 A . TRLE BB TC LA AL o T ar EUR R
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Fig. 2 Effects of amount of dispersing agent on reaction
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945 Rt R AL 36 B R 22 L 8 PR 100 TR H 0 B0k 1.5%.
2.1.5 sk pH AT R R 60 %oh PP A 50N 1. 5% 10 1 0 JE WL HLAM SR 3R BEY 2. 1.1 7
W BN B T R IR ER BN (pH 8 5. 5) Bl 0. 4 % B IR A (pH (0 7. 5) %k P s i i 2 5 4
14T i AL R 1 S L SR B S AN R« pH B 5.5 (94N IR 2 T R A 0 T 4 F R RN
5. 47X 10° AL a0 89. 20 %6 5 1fif pH 4 7. 5 HI4M IR F 9715 7= T 24 53 F I 4 6. 86 X 10° Bk fL 3%
98,11 %.

1 LTI 60 < 5 B 4% R 7 0 1 B3 4 R R R AL R L B R M 4 1 R RN AR £ SR 2 L

TR BB A . 4 I R A Sl AL AL BT DI A B A R A — R G B ER R 2E E E
T4 T B BEL A L 59 A I T A S B TS R 25 T BT R L S 10 T o 8 T 189 4% I R AL R
HRAR T MO SS BRE PR R (pH I 7. 5) T 5 .
2.1.6 RAEBEMNREGHw EHERESHEN 0. 660 HE 5 THEME NG AH BT 2.1.1
VAT A SR % 5 T A T X T R L S TR Y R R A AR L R R R AR
FE K 65 C 153 B 2 BT 4 P2 T 1 49 F it 6. 86 X 10°  B6 4L Ny 98. 11 % AR N 75 CHY
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Tab. 3 Anti-static water-pressure of different polymeric fabric coating
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Synthesis and Characterization of High Molecular Weight
Acrylate Copolymer

FANG Jiang-hai, XIN Mei-hua, LI Ming-chun,
YAO Wen-jie, ZHANG Yi

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: The acrylate copolymers of high molecular weight and high conversion rate was synthesized with butyl acry-
late, ethyl acrylate and acrylonitrile as main monomers, hydroxyethyl methyacrylate and hydroxypropyl methyacrylate as
functional monomers by suspension polymerization. The effects of the type and concentration of initiators, polymerization
temperature, the kind and concentration of dispersing agents, and pH value on the final molecular weight of the copoly-
mer and conversion rate of monomers were investigated. The final products were characterized by GPC, FT-IR and TGA.
The results showed that the weight-average molecular weight of copolymer could reach to 6. 86 X10°, the final conversion
rate was 98.11%, the thermal decomposition temperature was above 320 C and water colunm height was above 2 000
mm at following conditions, the amounts of initiator AIBN and homemade inorganic-organic macromolecular dispersing a-
gent (PVA mixture) were 0.66% and 1. 5% respectively, and the temperature and time of the suspension polymerization
were 65 Cand 6 h under pH=7.5 of reaction media.

Keywords: arylate copolymers; suspension polymerization; high molecular weight; conversion rate; anti-static water-

pressure
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L Keggin 23 $H R (A & F 9 1Rt AY
B TFHEYR GRS R

HEA, XA, R

CRAR R MR BIAG = F 5E BT  ts e JE 1T 361021)

HE. %Fﬁfg(&/fﬁmﬁﬁ\ﬁﬁ:éﬁ%BE7K)§H"J§M%“S’H§Q% 3H3[PM012()401 + 6CsNgHg + 31H, 0. X
MR EYN REETE T =T8RS MBS P-3; HMEZS4a=1.754 009) nm,b=1.754 0(9)
nm,c=1.330 5(3) nm,a=90",8=90",7y=120",V=3. 545 3(4) nm’. %L &Y T 1Y Keggin B L BB & 11k
KRBT T KRB B — A KR ((H, Oy b, SR B = B R ILA G 1R TR R E e, A
S T 43 BRIV B AR 22 U3 45 R 3R W) < AR AL 5 1 B B0 1 AR PR RS IR 114 S AL 30 R M e

KGR BATAGY: KiE: ZRPAE T ZEHE=%; Keggin 451

RESES: 0641.4 XA EB: A

KA S — 2K oy Tl i AR AR B AR — B KAy T R B UK RS 5 I B SR S R A B T
NI FE 240 A R B B wp = A KK B TP . AT E 28 & BB Ok i 22 11 =5 {4 3L 5t b4
BHEIEEIAE Y SR G Y XA R AV Wk B/N T K (H 00, —4E (1D) ] =4k (3D) 1y
KAy FRAENR  HHETH B8 3 2L P AR B F 8/ (H.CL L OH W NOs %) i 2K R
MTE IR Z IR B TR — B R T i P2 0 7 R SRR AL DL R B B T 1E h B4k
PSR4 R 38 AT LA U K ) AL O 28 9 L S0 AR 43 . SR T R T 22 1R 3 A4 A R A 35 5 ik 1
YooK RSF B K FBATS SR S — AR KA BRI AR SOR -2 BRIE 11 Keggin 4544 [PMoy, O, J° fE 5
B I B T = R RS R S (HO) g ), K2 TR E Y.

1 SLWHES

1.1 FENFEEKF

EA 3000 %55 % 43 Hr X (3% K F] Euro Vector 23 1)) s KM-4 CCD #1451 (3% [F Oxford Diffrac-
tion 24 1)) 3 Nexus 470 FU il B A8 21 48 63 AL (£ B NICOLET A #] ,KBr JE /) ; FL-FS920 TCSPC
GG (B[ Edinburgh 22 &) T HIR 0 359k 1178 43 #2004l FH Al oA i — 25§ 4.
1.2 XBHER

FrEL 182.7 g(0. 1 mmoD BE4AME,17. 3 (0. 1 mmoD) & fb4,25. 8 g (0.2 mmol) =& K = (MA)
A 10 mL BEARH A 2 mL HEEFT 5 mL KB 10 min J5.F 80 C/KIE A 20 min, 15 5
WAL 7 d S HT A HOR R (e Mo TR =358 31%0).

PG P A 2= 0 3H: [PMoy, Oy ]« 6C Ny Hy » 31H, O A X 43 F i & &y 6 800. 2, IR %
I (KBr JE 4 .em™ ') :3 340 (m),3 150 (m),1 680 (s),1 620 (m),1 500 (s),1 360 (m),1 065 (s),970
(s),870 (s),790 (s)
1.3 BREHNE

TENGS B T L B S R R 4 0. 20 mm X 0. 13 mm X 0. 19 mm [ 5 {2 7 B 3 5, Kl 25 51 46 b
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BB A N 22 AR RS RS G L 7 KM-4-CCD B A7 50 I 917525 % ] CrysAlis RED #{%
1 B 5 A8 5, R F CrysAlis RED 80 #1750 38 )5 532 F§ SHELXS-97 il Olex2 $ {4 . R FI B 4%
X bR A A ) SR R AT AR AT L 5 SHELXL-97 $0F R F2 80 1 e/ — TRk W 45 W E AT G 1. B0
JEL T J& s R AN S [ A ) Platon 2 )% Addsym SHELX 4 B 301 . HEDE #:/E 54 Diamond.
PR AP Os BA R KM SE L Os AL E R Os F Os, s b5 8L S P h 1) I
T Ow i+ Cs %l b Hoo 1 Hoyoy 435006 BRI 3 AN T 5 A 2845 07 1/3, X i A5 JF &0 - 48 A5 A1 45 1] 5
ML P R AT AR M /N IR IR I A R ST 5 25 {H Fourier 43 M1 5 2L R Ak
B YA R B2 RIS R=0.039 6,R, =0.134 9,5S=0. 998, fi & K /NGB 436 43 B 2 006 FhI
—1 814 e» nm *. K 1 NARBALA Y 32 B SO B0 L T A TN E 40 00 S 0055 [ S R 1 PR R S
Ji£ (www. cede. cam. ac. uk) , %5 CCDC 977796 1) CIF 3C{4.
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Tab.1 Crystal data and structural refinements for the title compound

LA =7 BUE =2 21 073 4 1 (A/6) max /e * nm* 2 006
2 [a) B P-3 a/ (") 90 GOF 0.998 (A/6) min/€ » nm ™ * —1 814
FRIE(H 4 157 B/ (" 90 F(000) 3241 D./Mg+m* 3.185

a/nm 17.541 /() 120 h —20<<h<C20 Ormax 25. 00

b/nm 17.541 R 0.036 1 k —20<k<{20 Ormin 3. 34

¢/nm 13.305 R, 0.039 6 l —15<{/<15 V/nm™* 3.545 3

T XA RS R S LM B R R
DA RS REAR M B P R T B B0 T U R T e ¥

LRI T L SR MA JU BP0 B B . R X S 4 ST SRR |

45 H WA K B BAE 5 T T R R 1. oy;§}$§HM~
L .—\ﬁl HOA

2 ZR5i® Fe

2.1 LEHgHiR
P Ak 43 ) 1Y B i Kleggin #4) 7L 8 411 9, MA F1K 43
F R P 1 . Z IR A B T I A AT 7R [ PMoy, Oy I o

4/|\Me()l%ﬁwimﬁﬁxﬁﬁy\:ﬁ*ﬁﬁﬁﬁ7%@2'@%%9@ P—0O & 1 ﬁ?gﬂ{tﬁ,mﬂ%ﬁgég*@
K (D AT 0,152 8(1)~0. 155 3(5) nm & 2Z P Mo— O, (i 50 ORTEP [

FFD Z B TE 0. 165 4(4) ~0. 169 5(6) nm yEHEZ N, M—0,  Fig.1 ORTEP diagram depicting
(M 80 Z [ B R AE 0. 180 8(9)~0.203 8(4) nm yEFE Z N, M the building unit of crystal structure
M — O, CHC 8l 48 M8 T A B 1 40 Z [ A B 7R 0. 240 1(5) ~0. 246 8(2) nm JEHEZ N, ¥ AL TE Keggin
Y22 1) AR OE YR L (3R 2).
F 2 REEE YRR

Tab. 2 Selected bond lenths of the title compound

g [/nm 53 !/nm e [/nm
Mo(1) —0(28) 0.181 4(6) Mo(6) —O4) 0.179 9(8) Mo(2) —0(26) 0.201 7(5)
Mo (1) —0(21) 0.201 1(5) Mo (6) —0(6) 0.246 3(12) P(1)—0@27) 0.154 4(10)
Mo (1) —0(18) 0.241 4(5) Mo (4) —0(16) 0.200 4(6) Mo (5) —0O(7) 0.165 4(6)
Mo(3) —0(21) 0.181 7(5) Mo(5) —0(5) 0.180 8(9) P(2)—0(6) 0.152 8(13)
Mo(3) —0(24) 0.200 8(6) Mo(5) —0(6) 0.246 4(12) Mo(6) —0(2) 0.179 1(8)
Mo(2) —0(25) 0.169 4(6) Mo(1) —0(19) 0.183 1(5) Mo(6) —0O(5) 0.198 6(9)
Mo(2)—0(28) 0.201 5(6) Mo(1) —07) 0.203 5(6) Mo(4) —0O7) 0.183 5(6)
Mo(2)—027) 0.241 3(6) Mo(3) —0(22) 0.167 7(5) Mo (4) —0O(15) 0.167 8(6)

P(1)—0(18) 0.155 3(5) Mo(3) —0(23) 0.185 5(6) Mo(5) —0(8) 0.180 9(9)
P(2)—0(D) 0.153 0(3) Mo(4) —0O(18) 0.240 1(5)
Mo (6) —0(3) 0.165 7(6) Mo(2) —0(24) 0.181 0(6)
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& SCEEVE T - B2 R I 88 1 R Y 2 a3 BEL AT K % B R 8 O CEIR . MA 7 BOE KR 5 b 2
P [ 8 1 Z ) 55 7K i 22 18] T2 1 44 ik 1Y L B . )

(Ng —Hga =+ Oy, 58 T 7K 5% B9 %2 5 1, [6) B+ ‘{a $ -\
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MBI E AL N 2,026 nm ORI KRR R E L5 s
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Ofs O — Hyp - ON BB T —4EHT 28, 3 2-dimensional infinite water clusters structure
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Tab.3 Hydrogen bond parameters for the title compound

D—H---A {(D—H)/nm {(H---A)/nm {(D+++A)/nm o(D—H--A) /()
Oy —Hgp --- O} 0.089 0.243 0.289 9(7) 113.1
O — Hiop - On 0. 085 0.211 0.292 1(6) 158. 6
O = Hioa == Ofy 0. 085 0. 245 0.292 3(3) 115.3
Oy — Hg -+ O 0.087 0.273 0.305 8(4) 128.8
Ns — Hga =+ Oy 0. 086 0.220 0.296 6(2) 149. 2
On —Hip Oy 0. 081 0.228 0.287 3(4) 130. 4

2.2 RIUESHR

2.2.1 gzrobh kAR FREBEGYLLIMER ANE 3 s, B A 3 A1 620 A1 1 680 em ' Ab Y I 2 O BR
BIR B ;1 500 e AU R N—H 2431 360 cm™ ' Ab Y&l O—H MR ShIE; 1 080 F1 1 020
em HHEIRIEIHE T P—O M 4R 305 960,870,760 cm ' Ab B IS IH B T 5 Mo= 0 Hl Mo—O— Mo
{14 AR A U 5 0 B 44 A s — % R BRAE 3 550~3 200 em "4k . B, 3 310~3 370, 3 100~3 230 cm ‘ALY
BEEBL T AR AL & Y fE e O—He--O #1 N—H--- O S(##.

2.2.2 #AGERM PREALEYRINETEE A 4 s, B4 AT RVE B AR RS YR R B R R Ao
2B B BB BeRAETE 93~180 C 2y i 8. 0%, AJE T-45 S K FIIC o7 /K 19 26 26 (R il K
8.19%0) 55 "B Bt K HEAE 360~570 C ik — 2K it @ T BC AR 19 43 % F1 Keggin 4584 1 43 - e 46
(5R AR 61. 4% =W AT E N Mo, Oy (BIETT5A 61.9%0).

2.2.3 wALFHR FREAGYSLIEAA BE 1 10 B AR5, 2 5 W I o R
G5 AR 1-CPE. 7E—1~1 VSR LA 50 m « Vo s B 3 BE 15 3] 1-CPE B 48 FR R
LIS R, BB S AT A AE 1 mol « LT ABLER il 1-CPE 1y 4 X L3R B ) E, . 43 5
J&E—0.193,—0.010,0. 215,0. 374 V. fHE 5(b) A H1 . 7E pH=2. 5 BB IR/ W R — SN b i i,
W 1-CPE % 4 X 48 4L R B E, .43 51 —0. 148,0. 012,0. 207,0. 399 V. B 5 i 4k iF J5 05 5 ik
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An Interesting 2D-Infinite Water Layers { (H,0)3 ),
in a New Keggin POMs : 3H;[ PMo,,0, | * 6C;NsH, * 31H,0

HUANG Shao-chun, LIU Li, ZHANG Yun

(Institute of Materials Physical Chemistry, Huagiao University, Xiamen 361021, China)

Abstract: An polyoxometalates (POMs) compound 3H; [ PMo;; O, | « 6MA « 31H, O (1) (MA= Melamine) has been
synthesized by solution evaporation method, which can trapped an infinite 2D water layers. X-ray single-crystal diffraction
analysis revealed that the title compound crystallized in the trigonal system P-3 space group witha = 1. 754 0(9) nm, b=
1.754 0(9) nm, ¢= 1.330 5(3) nm, « = 90°, B = 90°, y = 120°, V= 3.545 3(4) nm’. The structure of the 2D-infi-
nite water layers { (H, )4, }, was induced by the template effect of the Keggin-type POMs anion. The MA molecules fill-
ing in the pores enhanced the stability of the water layers. Thermogravimetric,and electrochemical studies have been car-
ried out. The results showed that title compound have good thermal stability and electrochemical properties.

Keywords: Ssupramolecular compound; water clusters; POMs; MA; CV
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Fig. 1 Optical properties of CDs Fig. 2 FT-IR spectrum of carbon dots
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Preparation and Fluorescence Resonance Energy
Transfer of Carbon Dots

ZHANG Huang-bo, CAO Xue-gong, SUN Xiang-ying

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: Amino-modified carbon dots were synthesized by the low temperature carbonization of citric acid in the pres-
ence of branched polyethylenimine in one step. The bright blue emission was observed under the excitation of ultraviolet
rays. Fourier transform infrared spectroscopy and X-ray powder diffraction were used to characterize its structure. Mean-
while, the fluorescence resonance energy transfer between amino-modified carbon dots and CdTe QDs in liquid or solid-
liquid phase was studied. The results show that fluorescence resonance energy transfer efficiency in liquid is much larger
than the solid-liquid phase and it also has a limit.

Keywords: carbon dots; quantum dots; fluorescence resonance energy transfer; nanometer
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G741 3. 779 3 A @l ik, HleR Ny 750, # Ay 228~229 C; IR(KBr), o/em™': 3 476, 2 850,
1755,1373,1207,1090,1 047; 'H NMR(400 MHz, DMSO-d;),8 {H:8. 66(s,3H,NH;Cl),5. 89(d,
J=8.7Hz,1H,H,),5.34(t,J=9.8 Hz,1H,H,), 4.93(t,J=9.6 Hz,1H,H;), 4.19(dd,J=12. 4,
4.3 Hz,1H,H,).4.03(m,2H,H;,H),3.59(m,1H,H;"),2. 17~1. 86(4s,12H.4CH,).

1.2.2 N-%%&-N'-(1.3.4,6-w-0- T Bt & -2-BL B -B-D-wbvib 48 ) DR 69 A 8 ik 18 R BRI 4R i m
A 0.384 g(1 mmoD F##) 3,15 mL il NaHCO, ¥ Al 10 mL ) CH.CL , FE 43t $8  FEvkOK 1 &4 F
A 0.11 g(0. 37 mmoD) =3 T(BTC) , RIZUH ¥ 15 min J5 . ¥ 5% 2 %l SR A A 1. 1 mmol IR
WA A AN 0.5 mL(3. 6 mmoD) = Z Y CH, CL %, TLC A F i 1~1. 5 h S i B8 5 70 0 HCA L
J2 K2 DCM Z B (32X 10 mL) . & A HUAH - JooK B B2 BE T4 . e 28 B 25 I R A W 3K i AT J2 T CFr
ik LR SR TEIEAD L 15 3 HER b A 4a~4d.

N-(1-F LR ) -N'-(1,3, 4, 6-PU-O-Z, ik 3 -2-Jii -5~ D-ML I B IR (4 « LR IS0 86 26, 1
WA 72~73 C3IR(KBr),6/cm ':3 413,2 939,1 755,1 639,1 224,1 076,905;' H NMR (400 MHz,
DMSO-d;) .8 {H : 2. 33(dd,2H,ArCH,),3. 22(m,4H,CH, , piperazine) , 3. 45(m,4H,CH, , piperazine) ,
6.57(d.J=8.9 Hz,1H,NH),7.4~7.2(M,5H,ArH),2. 03~1.91(4s,12H,4CH;),5. 77(d, J =8. 8
Hz,1H,H,)>,5.23(t,J=9.9 Hz,1H,H;), 4.88(t,J=9.8 Hz,1H,H,), 4.19(dd,1H.H;), 4. 00~
3.86(m,3H,H,,H; ,H;"); HRMS(ESD [Found:m/z 588.195 0(M+K) " ,caled for;C, Hy; N, Oy, K
M+K,588.195 4].

N-ZR LR BE-N'-(1, 3,4, 6-PU-O- £ 8 552+ JB8 405~ D-ME B JIR C4b) + 1165 B A il 800, 45 45
98~99 C;IR(KBr),o/cm™':3 424,2 962,1 746,1 652,1 219,1 079,917;' H NMR (400 MHz, DMSO-
ds),8fH: 3.02(m,4H, CH,, piperazine), 3. 39 (m, 4H, CH,, piperazine), 6. 73(d, ] =8. 9 Hz, 1H,
NH).6.8(t,1H,ArH),6. 95(d,2H.,ArH),7. 22(dd,2H,ArH),2. 03~1. 89(4s,12H,4CH;), 5. 81
(d,J=8.8 Hz,1H.H,), 5.26(t,J=9.9 Hz,1H,H,), 4.89(t,J=9.8 Hz,1H,H,), 4. 2(dd,1H,
H;).3.99~3.89(m,3H,H,.H; .H,) ; HRMS(ESD [Found: m/z 574. 178 9(M-+K) " ,caled for: C,;
Hi; N, O, K:M+K,574. 179 8].

N-(2- M BE BE R ) -N"-(1, 3,4, 6-PU-O-Z, i 3 -2-Jid -5~ D- ML I WD R (400« 1168 [ 1 MR A 76 %%
5 A 65~66 C;IR(KBr),o/cm ': 3411,2 959,1 755,1 641,1 238,1 075,904;' H NMR (400 MHz,
DMSO-d;),8 {8 :3. 53~3. 37(m, 8H, CH, , piperazine),6. 71(d, J=9. 0 Hz,1H,NH),6. 66 (m, 1H,
pyridine) ,6. 84(d,1H,pyridine) ,7. 54(m,1H, pyridine),8. 11(dd,1H, pyridine), 2. 03-1. 90(4s,12H,
4CH;),5.80(d,J=12.2 Hz,1H,H,), 5.27(t,J=9.9 Hz,1H,H;), 4.88(dd,J=19.3 Hz,9.5 Hz,
1H.H,), 4.2(dd,1H,H;), 4.00~3.90(m,3H,H,,H;,H;"); HRMS(ESD [Found:m/z 575. 175 4
(M+K) " ,caled for:C,, H:. N, O, K: M+K,575.175 0.

N-(4-(1-FR P F-3- 3R H-6- -4 - G AR -WR ) -N'- (1,3, 4, 6-P4-O- 2 ik -2 1B %~ 8- D- it g ) IR
4d) A R R g 729 1 o 216~217 C3IR(KBr) .o/cm '3 331,2 955,1 750,1 638,1 229,
1074,892;'H NMR(400 MHz,DMSO-d,) .6 {H: 1. 20(t,2H,CH, , cyclopropyl) , 1. 30(t,2H,CH, , cy-
clopropyD),2.99(m,4H,CH, , piperazine) ,3. 46 (m,4H,CH, , piperazine) , 3. 86 (tt, 1 H,CH, cycloprop-
yD.6.81(d,J=8.8 Hz,1H,NH).7.89(s,1H,ArH),8. 35(s.1H,ArH),8. 69(s,1H.CH) ., 14. 88(s,
1H,—COOH),2.10~1.99(4s,12H,4CH;),5. 84(d,J=8.8 Hz,1H,H;),5.54(d,J=8.4 Hz,1H,
H;),5.32(d.J=9.7 Hz,1H,H,),5. 04(t,1H,H;),4.22~3. 90(m,3H,H,,H; , H;") ; HRMS(ESD)
[Found:m/z 743.197 4(M+K) " ,caled for C,s Hy;y N; O, FK: M+K,743.197 3.

2 #ZR5iTR

2.1 REFHHNNTSIERSF
S & B JRORHC B SR R B H R AL A ) da~4d BRI G R . RS2 5 DL H AR L A
da )25 521 JRE JIK LG 3l RS 52 RO 49 55 W) o A [8] i B IR ] T 4 D' ORI = & M T 7 — 5 T e /4
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R 2L B R R P e 8 3 5 SRR R I ) BB JR L Cn(3) =TT ) R B SRLJE (o)« A
B BRI O G 1 DB 45 B L 1.2 B

e 1A n(3) s nCTady 15 1 LI I3k B FE (L 8690 . 38 P R H I 3R 2 A8 . 1 35
2 TR« G I 95 HE 0 T 6 ISR o E 25 C IS BB WS AR THR R F e - TLC & BLAL ™ )
S T B A S A BRE 1 5 2 T A I T R RR RO MEREIR. 25 LR 2 n(3) s n( ) =1 1. 1.
TR 25 C I L IR R A& P

1 R R ELX HARML G 9 4a W0 195 0 2 AR HARMEE Y 4a IR 0
Tab.1 Effect of mole ratio on Tab. 2 Effect of reaction temperature
the yield of 4a on the yield of 4a
n(3) +a(lla) 1:0.9 1:1 1+1.1 1:1.2 1:1.3 t/C —10 0 25 30 40
7/ % 58 75 86 86 86 7/ % 52 65 8 82 63

2.2 UEVHERK

E ARG da~4d MG BGE B, D- Bk & BL i AR S 5 BTC S A BB JE 5 S5URR IR H [l 4.
BT HEAREA EBIE. 5 T 55 PR R 454 A em =4 ek AR BT R 0. 57 4h i 2 7 iR
Bis AN 5 4 4l HL 5 A8 T R F ™ — 5 3 7ol B T 30 4 [ 11 ) B AT 16 T B iy 454 25 SR A S A 3 5 vk

S0 A WR R S 5 T T, IR T B A R 1 R T R R R | A I R W L 2% B R W RN B T R
RNV R. LI R A AL &Y 4d 0GB R b Y 78 e A R R LRI SR i BE R L RO AT 5 h
Ja A K R R R E AL i 1 = SIS SORE B TR R R 4 4. 1.5 h O o8 4 AT R T
IR VD B 531 4t Ah) v s s b ) B ) 10 BHLACOR B 2 3. 7R BRI & 1) da~de S B TEIMA = 2 i
S0 A N1 RV S I N < P N1 vk = Y/ 1 [ X e
2.3 LEawmiLtELSWm

FT-IR El3& b, Hbrfb &9 4a~4d B4E 3 331~3 424 cm ' I UMW, S N — H 9 45 % 3l 1 0k
W 5 7E 2 960 e ' BFIT HH BRI SO0 L Oy £ R PR R 1 A 4 IR B W04 5 E 1 650 em ! A A Y BRI SO
H e s ) C=O g IR sh Wil s 76 1 750 e " FfFIf B BRAR 5 () MR Wi e, Oy SRS | C= O /9 il 45
P 2 MR WS UG 5 7E 910 e ' 22 AT H B AT 0 , DUJ 56 WA BE Sy oA Y.

"H NMR 1, Hirfb 54 da~4d #E 2,00 FHEHI T 4 S ERIEGE 12 4~ HD) O S B A 1R AE
W s 7E 3. 86~5. 84 I Z W A b S AR IE RIS B3 | C —H i T 32 8 N, O 1 2 B il /F
M AL B s s, 028 C.—H M N—H iR A . R0y @ik, OB A %8 ] =8.8~12. 2
Hz, Pk e b & W) 12y B 70 s 75 6. 57~6. 81 H B — > WL 50 R A0 3% N — H A9 7 E W 105 DR 156
B84 HEMEHENE,IE 2. 99~3. 53 2 HBRE 0% i 0.

HRMS(ESD Hr, i HAn L& W HE 73 25 7 0 X DLRR g i e 2 B . X B B I S8 1 & ) #6 L
Blag It EBMAHR TM+K) g WA TR RS S48 RE 745,

3 #RIE

SCH LLTE A 28 5 8 A B L =0 IR R AT AR ) = 2 — ik e S T 4 BB E IR MR AR AL & .
WK ¥ o BRI L. T R R A T E R ) ELIER W 8 N R 5 [ I S B 0 AP A T e
SIS AT+ A DA A TR R S U A 1 90 114 245 00 1 41 ) B e 4 0t T LA R

SE 3k
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Synthesis and Characterization of Urea Derivatives Containing
D-Acetylglucosamine and Piperazine

LIU Wei-wei"*?, LI Qu-xiang’, CHENG Feng-chang?,
ZHANG Qiang*, HUO Yun-feng'

(1. Department of Chemical Engineering, Huaihai Institute of Technology, Lianyungang 222005, China;
2. Department of Chemical Engineering, China University of Mining and Technology., Xuzhou 221116, China;

3. Jiangsu Institute of Marine Resources, Lianyungang 222005, China)

Abstract: 2-Amino-1.3,4,6-tetra-O-acetyl-2-deoxy-B-D-glucopyranose was synthesized by acetylation of hydroxy groups

with D-glucosa as starting material. Under the catalysis of triethyla, four representative glycosylpiperazines were obtained

via one-pot reaction of acetylglucosa, triphosgene and piperazine derivatives. The products were confirmed by FT-IR, 'H

NMR and HRMS(ESD).

Keywords: uera compounds; D-glucosamine; piperazine derivatives; one pot
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PR ER A B L A B AR B E A H
xf I35 75 43 7 F R B0 520

I, A, B, B2

R AL T2 Be . tal JHTT 361021

FE: T AER P PUE IR IR T R R A R T 5 B IR 1 1L A I R 0 A A B X TR R SR 4
I FH SR 5 R 3 3 T A8 S 6 A5 51 & I R O e O OB A3 B0 AR T RO 12 %, TR E AR 26 %4,
FERAKI R 11 % 588 R 16 %6 IR SRR 550, TR N 5% BEE R 0. 3%, 2 A 7 0. 1% . K BT vk
RLZE 1k 22,4800, ARXE T FERlE HOL i1k & B 00X 1R 39 (0 T 4 B RLIR 43 R 1 v P VR VR A A L R M T
Ve A 4 B B Uk U R S5 2 1 ) 22 45 B R 1 5. 599,38, 31%,10. 36% ,16. 52%,29. 25%,18. 99% , H A X%
Xof T Ak & TR A ek 5% 4 R 5 L R TR RDRL

KR PUBLERAREG; KBEWDRL; BUERE T FOoRHR; WX

RESES: Q55 XEEFRAERG: A

TER B IR b BRR F R Re Sk bl 3 5 57 & Ml AR, % ia)Rk Uk i 75 5K H 4 1
IS A ATRE AN 2 590 22 R S SR RO Sy K i A AR X AR R EORME X & H MR
Jo e 43 A0 o AR R R 22 R E A KON B DA B B I Y A n) R, DA BRI T3 2 AR R 5K
BHRBAR RN X S R R ZF 4 ORGP 3R IR T 8 BE R 2 B (non-starch polysaccha-
rides, NSP) A7 3¢ NSP 38 Jiil 71 Ak 38 £ 158 Kb 1« 52 i 31 1k 3 A 38 SO 25, 52 il Ji 386 183 B o DA T BEL 185 85
0I5 T A WA R AR T Ak 1 e AR L e T el T R v R 5 L PR A K TR RS AR L AT R S
BUAR 15 W38 2 A= BT A7 o O 42 w8 T Fh T 05 M o (0 TR0 0 A R SOR R RS L SR L 2T A R AR T
ity 45 7 Rk v 0 D0 R B A 22 G T BT AR BR IR il (EC 3. 1. 1. 73, feruloyl esterase, FAE) 781 #}
(9 07 IR IE B0 SRS AT K B - FAE 5 K SO REA7 A8 U [R) VR e 2 o 22 Ml b Bl 8RR (4- 92 56 -3-H1
AWM  ferulic acid . FA) KRB A BE (xylooligosaccharides, XOS) it Bl & . A F| T 27 48 il b5 /. 75
AT ZEHEMT AR R FAE JE[EEH T A% 40 i BE  FA B fe i vl 36 0. 97 mg » g ' (T %
H) . XOS MR Ry 161 mg » g ' (P2 MDY AR SCHIE FAE Fifb & BB 45, XS I FAE
it A & I T ek g JE 4 1 ) 2.

1 #H5XRWHIE

1.1 SEWigit

Ve 20 H % 5 BRRXG . SC B AR BT B XS 3y 4 LB S AN ER LB ER 9 HXG. S 1
Skt R S BE At HORL R R T 4 BICR 10 26 Y BV 5 SEIG 4 2 AE ik ah HORR R VS T o 43 B0k 10 24 13
i TR LS N 25 28 BRI R ) s SE B0 A1 3 7 S mly H RS rp 78 in 53 & 43 5500 1020 19 FAE il 6 1 8} (X
W FAE Bifb) s SC30 41 4 7E S5 RE H R P a8 m 10 %0 0 Ak & I ARDRE A8 Jn 25 4 B 70 % 182 . FAE i fb).
SR M TE - 5 O 2 R 2 ROE B BRI 3 R, H SR B VORI XX S AT BN A R 2

WfEHE: 2014-01-16
BEMEE: ZFE 20965, L. 487, TEMNFAY L THHFSE. E-mail: xialan@hqu. edu. cn.
ESWE: RS KUEHEETH2013-886); A4 E 11T E % XA THRIW H (2024C01)
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YO LSRN E] Sy 25 LR A RAR IR 3 U, A R VKOK L E E6E X S BEAT I B A (R 2 0O L SR
W IE) 2 25 d. 3 0E 5 PIAS Ge e 1 Py HEA T S . XS il MR AR 2 I NY /T 33 — 20044 X8 1] S# AR i) o
PRGBSl BERC R R 1 R, 3 1 o S TR MK SRR A A BT T AT R A PR
S Al AU AE i (e

xR AASIEAL HOR AL B IR KR

Tab.1 Composition and nutrient levels of basal diets (air-dry basis)

J ket ESP N ISR wH FE KREWm FEXREAH TR =
w/ % 56.30  20.00  5.00 7.00 1. 70 5. 00 5. 00 100

EFRAKE QR HEA 5 BB AR i R AR+ AR IR 2 1R
w/ % 12.34  19.00  0.95 0.63 0. 44 1. 00 0. 80 0.68 0.18

1.2 ZIEHE

1.2.1 Z&HHM B GEE OXOID A ) ; Z 0 e 4 BT E S M) ) s Z 8k (el 1
W5 B A R FD s AR AR BRI AEYRHECA RARD s @A O AR AUk dia ik T s iz
CE 25 8L B A R A BR A 7D 5 oK SBE ZR A Sk i va B Ak 1)) 5 bR (R alon =) s BB R4
Vivaflow 200(MWCO 30 KD) (4t 5% i 28 2 R A 88 A BR 2 | 5 & B A4S G pg 48 KM T B 45 52 2B W RHE
ARRAFD.

1.2.2 REBRAARAZLZAN FREAREGLAREENTEEER D NRGHMAL RS T ST
J7Be S A A A B R s AR AR G 7748 K i 68 PR 52 5 A IR RDD s TR R Chg el 4 SR 1] ol i
FIRHE A PR A 5 5 R Mok R TR (LU R 48 52 R Rk AR W AR A A1) 5 A5 2 DA AT (A 24 o i R AT R e
TR A BRAED.

1.2.3 % WHKGREAETT B =FME .

12,4 W RAREHw S A A ] 4 56 DA R AR L SEI B[] Dy 2013 4F 4—5 H.
1.3 XWHE

1.3.1 FM#MBREHMERGH S D WA RME, SWE AfTMEIFR. 2) f i 8%
WA FESUE (PDA) 5532 35,36 C,200 r » min '} 3% 2 d.3) REEE; IR 3L 2 W T 8 ik 5 100 H 0
2 BB TR R 100 H R 28K DL 1 s 4 B o in A (& A If 4 1 s 15 50 LL s s SR 3h i
WL RAT,121 CKB 30 min, #2815 mL B .36 CRiFE 6 d. 4) EFRELIAEW 2 ¢ WMEANK .4 g BERER
1.52 g NaH,PO, « 2H,0,1 g KH,PO,.,0. 3 g CaCl,,0. 3 g MgSO, « 7H,0, 31. 4 g Na, HPO, -
12H,0,15.6 g Na, HPO, « 2H, O, JHZEMW K ERE 1 L.5) HI%&Irds: REER P A 8 R 1 2518
7K+33 C,180 r » min ' Hfli#E 2. 5 h, ¥ &, H/VZ LA L 38 A5 U8 I D8 WA E 11K J7 24 0. 1 MPa, ifi
9 200 mL ¢ min~' K 20 C R M UEH A, 15K .

1.3.2 MEGQRZH,HMNE S8 GB/T 6432— 1994 rfropLER I & J7 101 43t

1.3.3 HMASKEEHHMNE S GB/T 6438—2007¢falkh ok K 43 i i 52 )0 43 #r.

13,4 REAFREEL  KEFWBHEE 5T o E OB B & B0l B 78 B 48 i Ol isH R0 i
Jo % 7E B ) PR

1.3.5 WA S g RERES ERBRBERERAZIMNZT  PHEEBRLT Y (NDE) i 2 GB/T
20806 — 2006 Fl A e v e A 2 2 1) I 2 ) 23 BT 5 IR M Uk R £F 4 (ADF) 2 B8 NY/T 1459 — 2007 i
R rp R T R VA £ 4 I i ) M s BRPE VR TR R T R (ADL) 2 HR GB/'T 20805 — 20064 f o} i 7 Ik U4
AR [ 52 ) A3

1.3.6 ZEi4a & W REEER . 254 FAE BLEG R MW %, B RE 1 40, 5 A R4S h, A4S
H 1 kg EiR AR KW T d, g BERFER.

1.3.7 R4 E ek BB A EEDRE b i DU PR & R B = KPR IR 1E A8 S g R R i 5
B, DLAEE 7 d B REE E O HAR KRBT 22 R 4007 1 DAL T O

1.3.8 g A Falw Pk E KRG R AF T 5 AH T 0 RS PE N SER X 4, Bl 5 AT BAEAT
3 H, RE I FRA A RE s E R ROK. I 41~45 H O S R HE Y, Bk 2s 65 C LTS L 2 I 1]

il
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24 hoBriEsd 65 H . SEBRZs SRR AT SPSS 19. 0 B AFHY ANOVA #4777 223 7 » Duncan i 47 Z H I
B0 25 AR DL B8 A 22 (mean = SE) R,

2 ERERSHR

2.1 REEABEARL
2.1.2 REERFEMAEE ELLIBITRLILZIEER, R 2 PR, £ 2 P iw ~w, 50518 HAR
T FOK R DR AR AR ORT A SR 1 BT B s Ry 4 R T I R A R R s SRR

2 BRI R

Tab. 2 Result of orthogonal experiment %
B A B C D ws w;
(wr) (wy) (w;y) (wy )
1 10. 00 20. 00 8. 00 16. 00 54 21.01
2 10. 00 23.00 11.00 18. 00 62 21.87
3 10. 00 26.00 14.00 20. 00 70 21.40
4 11. 00 20. 00 11. 00 20. 00 62 17.77
5 11.00 23.00 14.00 16. 00 64 21.95
6 11.00 26.00 8. 00 18. 00 63 21.79
7 12.00 20. 00 14.00 18. 00 64 22.17
8 12.00 23.00 8. 00 20. 00 63 21.67
9 12.00 26.00 11.00 16. 00 65 22.48
1 21.43 20. 48 21.49 21.81 - —
Il 20. 50 21.83 20.71 22.11 — —
I 22.27 21.89 22.01 0.28 — —
R 1.77 1.41 1. 30 1. 83 — -

S R oA o AT BEURE R T 1 5 L TR AR L ARDRE RO A SR Y DR R R A T ROR 1 B
Wi R 71N DA A 58 B = R T 400 T > K R A > B R 0K o U I A e A5 180 8% T i 5 o e A I ) S
BEPN 2R SR 25 SR v I ARDRHL 3R 1 B o B e Y A AR 9 SRR A
2.1.3 FAARERE XK 2 PRSI AR R AT BRI E L ISR 3 R, K 3 N O REL
* 3RS P A A R T E

Tab. 3 Sensory evaluation of feeds

v T
1 2 3 4 5 6 7 8 9
: MkiR MOKER MOKBR MOKEOR MKEOR MOKEOR MORBIR MOKEIR  MKEK
WG KB REE KRG RE6 O REG  REG RE6  KREe
) WOk WeR% mBRR Wb WKk WKk WMk WMk mBRR
VRESWE  WREUERE  VRAUBEE REUERE REUEW WREUERE  WREUERE  REUER AR
; Wik®E  WOK®  WMKE  BkE  WkE WkE  WMKE  WMKE  WKE
WG REEG k6 REG REE O REG O RRE  REG REe
, TR TE KT UK WMOKE Rk E WKk E  WMOKE WKk WK
WG MEE  REE RER REG  REG  BE L6 REE
] MbkER MR ROKEOR  MOKER BORBIR AR mk ARk wN%
’ WG MEE  kEE  BE  BBE REG  BE 46 4RE
. WOk mskk WOk WOkd%k WKk mMk Mk mOKk WK
WG MEE ke BE  REG ARG BE A6 ARE
; TRk Wk WK MORBOR WK% MRk MKRE AWk wWR

WHE REE REA (! WHE EEE Rt fEf SEe
TERWESR 7 d. 55 8 4L 9 AL RHE (0 5 4 80 (0, HAT IR UMK R B ARDRHE OB 4 e« R IR AT
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RE T 7= A R 0 5, N LR S5 ) 0, A MR PT RBP4 T AR 28 LB AR L T R T R I R R
GELT 2. 1.2 SLIREE AL BEHISE 9 A R EERE SRS AL 45 R
2.2 REEAMMABIELSAAENZE
2.2.1 KEEAF B RANNFHw KBRS PR T 4R R 2 Cpeor) I S2 0L QDL 1 FT7R.
Bl 1 RT 4 A2 4 b NDF R IR 52 1 o fa 3, il Ak & e in) kb NDF B S0 K, IS5 45 H i
IRE] 37,41 %0 R B B B s ROl 38 & B GRDRHRT FAE AR RE, 439010 36. 920,34, 79 040 5 Hfily H AR
F e d /N Ry 31,3 %, 30 P Ol Tl Ak 2 e T ek v 25 A 26 A= B8 43 W PR SR B AN FAE, 3L [ {2 2F NDF 1y
e fige 17 LAt 4 AR EUA SRS I 1 25 A T B FAE, S BUR R 1 FAE /98 R 4E F 55 . 5 30 NDF
FH R g Ak & 1% 1

2 T AR T 2 2 O VA 2 44 AR FH 236 Copae ) TR SE TR, BT 2 7. pR L 2 AT . 4 A SE 36 2 ADF I %6
B 4R Th ka3 Ak & e e R 53 & e kL CFAE B Ak Gk X S Al H R ADFE RS2 ARG 45 H i
Gy k 52.85%,50.12%,42. 56 % ,42. 3%. BIAA #6 4 WM FAE, S 3UE Ak H ARt ADF F F 541K

40 1 51

LA RER .

WHLE R i

50!’/*/;}\/—4——4/’

FAE B fEAR)R}

- =
& & 45
£ 2 DR
/
40 I
Rl H
25 L 1 L 1 35 L L L |
41 9 43 44 45 41 40 43 44 45
Nd NAd

K1 R EEr R NDE F) 00 52 i
Fig. 1 Effect of fermented feed on NDF's utilization

B2 JmiAAxE ADE R 90
Fig. 2 Effect of fermented feed on ADF's utilization
R T T A Y 4 A B 28 R 38 (o) B2 0 AN ST 3 s Hy &1 3 AT < 4 >S5 4 ADL ) H]
RIG TR XS EE 45 H Y B Ik & B 1Rk ADL FI FY 36 5 55 ik 63. 87 00, Sl HOM A 38 541K
R 53.59%. FAE R8P [ 25 A= B ™ A5 19 AR I 27 2 6 fife ity % A AR 0 &7 44t IR ADL (19 5 & 49 50
R R 8 BRI 28 Cpe) B 52, A0 B 4 9T, b T 4 AT 4 A SE I DML EE R R A 4R
THa# AES A5 H S XS rp g Ak & e R oML B R R R R RO 70, 21 %0, 3R B AL P X X R 2R TR
WO G 5 vk Ay % A R A FAE B Ak AR . 43 51 R 66. 07 %6, 64. 50 %6 5 S iy H AR 1) A 5 fie /oy
63. 70 %. 1 F Ak &l R0 R b B 0 2 A TR 4 I 1 AR I FL R A R R A TR R AR AR AR XA
T 2 A5 R G 2 o 5 R AR 1 5 A PR RS R

65 75
T Bl WHLAHIR,
60 | 70
g FAE BT
3 N FAE AR g /
- : R
> N P % —3
N il H NSl H
50 - L L ) 50 L L 1 ;
41 42 43 44 45 41 42 43 44 45

Nd

B3 R EEmELX ADL FI 4 1 5 i
Fig. 3 Effect of fermented feed on

ADL's utilization

NAd

B4 ARl X 2 F1 B R 5 16 5
Fig. 4 Effect of fermented feed on

protein’s utilization
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2.2.2 KEERAME I AR FE H DU 43R U T ARDRHRE SRS (AR A e A B S I A5 SR A R T R
50,k 4 R, 3R 4 R AT SV B NS TR AR 22 R BOA Gt aE B L (P<<0.05).

B 4 AT 53R HOARAR L FAE B A} |5 38 & I f) i) 0 i1k 2 I 4Rk 2 A 4 w5 14 5 R
R MR T 3.62%,1.79%,5. 59 %0, UK RN I ., 22 5 B Si T2 L (P<<0. 05) 5 1fi X
FLK 5y - FAE A0 G} 32 30 A& 1 ) bt Rt Ak 2 1 ) Bk AH G 1 3 At HORR 4 7 21, 43%0,8. 44 06,38. 31 %,
2R HA SR B L (P<0. 05) s ML R 2 07 11, FAE B A fa)k 358 % 1% 1m0 i AL & 1% 1 R D0
SBIHERE T 5.29%,1.41%,10. 36 %, 25 5 HA Gi il 24 5 L (P<C0. 05). S B 45 1 54716 75 %6 FAE
SRR s R Bl Vs 2 Wl (R B R JROM G L 27 4 2 B L UE A B A WS AR 3 6 Ak DR 1] R
PRI RS ) 25 R ARL s AE AR 52 36 245 L PR % e ool R 7= 26 B T OB B 11 R R AR O SR A

Fd KR IR 4R PSR 00 SE R R

Tab. 4 Fermented feed on the impact of nutrient utilization %

iR A
i H R FAE [ifg Ak 1) ¥ W3 A T ) Ak it b 1 ) )
SR/ 71. 04" +2. 02 73.61**+0. 60 72.31"41. 80 75.01*40. 92
HEH 63.70°+0.92 67.07"+3. 41 64.60°+0. 87 70.30" £1. 22
HLK 4y 15. 40°40. 89 18.70"+1. 32 16. 70°40. 45 21.30°+1. 30
NDF 31.30°+2. 44 35.50**+0. 90 33.70™40. 40 36.47°+£2.70
ADF 40. 00" +1. 80 49. 00" +2. 00 41.40*+1.50 51.70"40. 30
ADL 53.70°+1.13 59.00"+0. 80 55.90°+0. 85 63.90" 1,42

B % 4 v A1 FAE B A0 Rk 5 & e 1) et F it Ak & 1 1R} 34 e 4 55 NDF B 2, 5 566k H R
FHEC A 0 $2 85 13.42%6,7. 672,16, 52 %, 22 57 HAA G it 243 L (P<C0. 05) ; s Jin FAE fifg bkl 3% 38 &
e ) Rk R & T2 AR} XS BB R R ADF I 3, 5 56k HORAR B 43 502 5 22. 56,3, 502,29, 250, 2
S EA G L (P<<0.05). fEFI i ADL v ,FAE B§ fb fal kL | 35 58 A& 1 i L R Ak A& 1 i) L 5 5 ik
HOMAHEE . 23 504 55 9. 8720,4. 09040, 18. 99 %, 22 7 LA G it 2% 5 L (P<C0. 05). W] UL £k & B ikt v
FAE il 2 A2 T8 43 W 1) NSP [ fifk i 8 58 4 1) $12 25 A 0T 21 4 17 ) FH 236, 4 o Tl ek ot Jo0 o 12 32 1R %8S 3% 5% 43 14
FIAY . S8 75 50 B SR 25 B He g . NDF . ADF & ADL FI F 5% 5 &, B RE & 47 38 75 45 08 i 4
S AR SROWE T Sy 0% Tl A ) At 1 AR ST T 24 8 O AR T AR S0 T S I T g A TR 4 W A R T A 4
Wit ik i 1l 2R O O R

3 #Hit

1) R EERRE AR Ak K BEC 7 (Bt 20 850 « A B 25 B AR T Bl 1206, FOR B (1 iRE 26 20 4 A A
I 1% BFEH R 16%, E KK 5% 05 0. 3% . 25 £ H 0. 1%, Ho R B R P ML E 1l 22. 48 %.
Tkl 4 ¥ 0 A AR TR AT

2) RN LA H O S TRk S AL DR BE AR R T B KL K 43 HLER 1 R R R AT 4 R M R U
2T 4k TR DR VA T 2 AR R AL K 1 TR e AR RO B R A B4R 5. 59 06,38.31%6,10. 36 %,
16.52%0,29. 25% ,18. 99 %6 il Ak % Bee T b XoF PR RS 11 % 43 1) FH 38 8 a0 2051 dc 4
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Preparation of Ferulic Acid Esterase Enzymatic Fermented Feed and
Its Effect on the Nutrient Utilization of Broilers

WANG Lin-lin, CHEN Yun-hua, CHEN Pei-qin, LI Xia-lan

(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: In order to reduce the antinutritional factors existed in feed,and to promote feed conversion ratio, ferulic acid
esterase enzymatic fermented feed was studied and its effect on nutrient utilization of broilers was researched at the same
time. The optimum feed formula was obtained by orthogonal experiments: 12% stipe dry matter, 26 % corn gluten feed,
11% palm kernel meal, 16% chaff powder, 5% guar soybean meal, 5% corn flour, 0.3% molasses, 0.1% prebiotic a-
gent,and the content of crude protein in this fermented feed was 22. 48% under this condition. Compared with basal diet,
enzymatic fermented feed increased feed nutrient such as dry matter, crude ash, crude protein, neutral detergent fiber,
acid detergent fiber,and acid detergent lignin utilization by 5.59% , 38.31%, 10.36%, 16.52%, 29.25% ,and 18.99% ,
respectively. And the feed nutrient utilization of broilers raised by enzymatic fermented feed was higher than those raised
by common fermented feed.

Keywords: ferulic acid esterase; fermented feed; antinutritional factors; nutrient utilization; broilers
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F /A A VEGF165 EQEEKREEE &
BURESZEERE G &

e, iR, AF . T g

(1. HGF R S T2 ke . MR SR 362021 ;
2. SRR YRR, W SR 362021)

FE: i pPICIK-VEGF165 7 WA A4 a8 K . &ML J5 L i 6 b = GS115 Chisd) W, 28 5 /N ) %9 W 35 55 2k
(MD A0 i 356 H BH 1 28 35 B AR 3 E 47 3 Bl =X 5 0 (PCRO B8 i P A& & % b W M 48 Sephadex G-25, Hep-
arin Sepharose FF il Sephacryl S-100 J2#7 /v 43 2 44k, B 19 88 26 B 1k 3 95 %6 M5t 4> T R 29k 24 ku.
iR FH . EA N VEGF165 & (687 3 ATk oy B2 41 il (HUVEC) 34 58 , $2 /% HUVEC 4 i i 16 1% s 4
N VEGF165 5 1 53 /N B 1l 8 22 s BBt 44 o [0 42 T JOK 38 W B D0 2 2 CELTSAD A W 1 A58 40 3% 151 200.
K@ WAAN VEGFLI65 s LZowbEdiik; SRl miskakis

hESES: Q815 XEARERS: A

1L N B2 48 I K 1 (vascular endothelial growth factor, VEGF) X FRIL4E 8@ & K T, 2 1045 N 4
Ff RS SR IF R 25 5 AR K 7 AT AR R A8 PN B 400, LA IR 0 I P B 400 i G R L R A R I A
M) RE. SR B R AR K Z 50 b VEGF il 5 Az 0k VEGFR A BAE F_F R AR i 4 19 26 B
© 28 8 A i 3 A i 45 AR T e A A 1. VEGF B 5 SR, 43 5l VEGF121, VEGF145,
VEGF165,VEGF189 fil VEGF206", H r, VEGF165 X Jif 98 2=+ 14 5% i o5 Jy 1 %2, 5230 F 5% 22 1
VEGF [ B350 R A 20 410 1 Bk i 4 2 Se Ao AR K B 20T & M — R SO Bt iR 259 . BLAR AT
%t VEGF (50 7R 1T LA sl b8 114 % @ BB VEGF HoAth 9 3 50 0] f8 5 5 1F % 19 4 BRI B8 L 10 9 /0 I 45
DAY I A 1 TR S B i A e AT S S 10 ) P R A S TR S X g A K o B P R 2 VEGF165
117 FF R B 5 B P MAORE 23 00 N R RORE 1 2 A LRI A 22 SO RE BT IR LR R A B0 L 22 KA L S g
S AE Ty i o a0 SR AR BT i R T 1 Ty v A AR L 6 SR SR B AR R e R i HLEE e X
Z IR RATA AT REYE Z W AREX e B HE A LA T QRN b T PGE Sl & VEGF165 £ 7ok
BRI FE T 5 2 52 3, A0S0 20 e 5 0 FR 246 )5 19 VEGF165 & [ B 45 s /N BUOR 3018 £ sa B Hi k. 45 3C
SR FH 396 7 5% - 3R A il 8% 2 N (RT-PCR) J7 2« M ARTF AN b s B 1 VEGF165 36 [ L 44 i 58 ol B B 43
FB BB pPICIK-VEGF165, 1 G418 i 1 15 2 1= 22 35 18 bk - 28 4= ) N £ 5 25 B R % )2 B A o
gifl BN Ll R s E AN VEGEFL65 8 [, I 0 H AR i i A8 N Bz 40 B 1 1k 5 54 58 H3E 17 90 20 B0 4iE.

1 MREFE

1.1 ##
1.1.1 #H . metkf 4 E.coli DH5a,GS115Chisd) , pPCIOK #4 k& {5 K 2% A W 15 2 2 B AR AT 5
N 8 ik 9 Rz 4 i (HU VEC) i 5 [ i 30 g 2 8 b0 CATCO).

Y HEH: 2014-03-05

BIEMESE: AFAQW6T), B A8, FENEF UL LR 259 5. E-mail: diaoyong@hqu. edu. cn.

ELWB: EHFARMFIEXLSEITH (81271691); [HErA 4 /EW H (2011DFG33320) ; % 4 B 3 & K1 H
(2013N5007) ; H4ff K2 BFBFEE 498 B30 H (11HZR19)
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1.1.2 S%zh4 B EM/NEWY TR ER K.

1.1.3 ZZ@AXA WREENYE Xho 1,Eco R 1,Stu TG TH EEY K EA R ; TADNA %
$0 (36 [E Thermo Scientific 28 6D s D-A YR . D- 1L FLEE (3£ [H Sigma 2w s o L BEA R IR (£ H
Amresco 2y F)) s DNA $EHE IR & 5ok 3 00 & R 38 = KA W 5 R A R F)D s Sephadex
G-25, Heparin Sepharose FF,Sephacryl S-100 282 #41 & (3£ [E GE Healthcare Life Sciences 2y #)) ; fit
Pt VEGF #5 1l2E 40 Bt (JE [ Abcam A ).

1.2 7%

1.2.1 VEGF165 A B &g 3% H4E GenBank %4 5 A HSPB7 £ [H (XM_342966) [ )5 51 i% i —
B, EWEsI A vP.5 -ATA CTCGAGAAGAGAGCACCCATGGCAGAAGGAGG-3", 8] A Xho 1
WY 5 R4 vE:5' -CTCGAATTCTCACCGCCTCGGCTTGTCAC-3", 8] A Eco R 1 i ¥ i
R, 38 RT-PCR 7k M4 A P 42 A RNA LSR5 S St AL cDNA, L cDNA S AR , Fil Pyrobest
DNA & 175 e rh 9 3.

1.2.2 EARZEERAGMELS %L PCR Y HATE R B, B VEGF165 JEPH 5 pPICOK [tk
Gy #EAT Xho TFI Eco R T E§Y), T4 % 35 i 3% #2 WIS 09 B 09 1 B & 3577 W e b DHS o J8SZ 25 41 i
L 2N (1 mg « mL D HUPER L S BV e L SR BOTORL T 248 PCR MG D) %08 . Z 4L 7548 g L T 42 37
S A= PR A B2 W X 5 A SO R AT I 4

1.2.3 GS115-VEGF165 T2 @ sty 5 %% pPICIK-VEGF165 ik KL% Stu T L4k 4%
1k Z A2 A B AR EBETE GS115Chisd) IR A & G418 i MD SR i 8 8 75 DL 056 1. FR s v8 1 L 3k
IBUBR o P DA AR 54T PCR %856 K PCR 45 5y BH M i) o B 4 MR SOk L7 b i O ik iE 4715 5 R 36, A
VEGF ELISA J7 5 &l 3G W VEGF165 463k &, 0 & B g I & SDS-PAGE 73 i, B3 %%
FE R LI (PVDE) I E, i 80k 5% M4 (8 F (BSA)Y B ] 2 h, ZIBE Byt VEGF #it
K 2 b iR AR R 22 v iR (PBST R 4h 22 vl S5 R R 80k 0.5 Y0 ik i 200 BEBE 3 ¥R, AR 10 min,
F I WLEPURBUA 2 b, PBST I 3 U d 5 I BN 3 810 4 1 CHRP) JIE ) v Ak 2% & 't f 92
(ECL) #0 , Bio-Rad #E ¢ BUR & 58 #E47 UL

1.2.4 E4AA VEGF165 & & 4 & shil K FIEWE Sephadex G-25 EEE it I 2 Hr - Heparin Seph-
arose FF JJIFZR B A2 T, Sephacryl S-100 & i 2 4, 15 B H 4 A VEGF165 8 1, # 17 + b J
TR 44 2R TN 975 I Jic 22 Ji L VK (SDS-PAGED).

1.2.5 %A VEGF165 &g HUVEC & A # % B4 KA HUVEC 401, L 5 000
Ao AL BERE R 96 FLAR R ML BE S A AL N VEGF165 8 H , £A TRk /3518 12,5,
25,50,100,200 ng « mL ™" X AU A SRR AR B EL K. F 37 CEB A E R 5% CO, &4 T 4k %
Rig% 48 ho AL AN 10 pL BEMEEE (MTT.5 mg » mL- DR 2 h A 200 oL — B 57 (DMSO) %
fiff s BEEAR ARSI 490 nm A0 WO AR, 3550 240 O A7 3% 2.

1.2.6 E4MA VEGF165 & @ 2 HUVEC 34 %k 5-Z e 5e-2-J A PR 1 (Edu) J2& — P g i 5 g
W AU - BE A% 76 4N i 398 78 b 300 4K 2% g i e e 18 A DE 78 A2 il 19 DNA 437 v, BB PR 2046 0 40 g DNA
S T 1 B A PR BE B O B R T HUVEC 40, LA 5 000 A~ « L1 0% BEE2 b 2 96 fLAR, INA TR
H N VEGF165 1, 2255 W JE 4354 25,200 ng « mL 1 % B2 I A GE AR R B AE 38R K, 37 C L4k
FUNECN 5% CO, 2 FAkLERE 5% 48 h. A Edu W85 2 h. FE K5 55 5L, [F 2 40 . %8 % - Hochest
33258 B¢ PRI IS A L A Tmage pro-Plus 6. 0 #4443 5 %k Edu BH A4 40 s G 38 5 19 40 g #1 Ho-
chest 33258 FHVE 40 L CIT A 40 3D HEAT THE0 B8 11434 8 15 6 240 M o 50240 M 5k B 7 40 L.

1.2.7 VEGF165 % 4tk egH & 0.1 mL fifkpyE 4 AN VEGF165 & (1l mg - mL )5 0.1
mL 35 [C 58 A R AT 5 JILPR T 5 /0 BROME T R 0 V8 Ak AT 00 IR e . S BB 1 R GEAT 1 IR
3 WL G RM 0.1 mL T4 A VEGF165 H (1 mg « mL ') 5 0.1 mL 3} [ A 58 446 7018 & Wk
759 o 1 JE 5 R BUIR BRI » 43 25 13 » W5 2 e RE BT IAR RN

1.2.8 % ®esmtkaetragm g FaifbiEA A VEGF165 (50 pg + mL~") 100 pL « L % i
A4l B5 A 4 PBST (0. 01 mol « L' B2 56 22 vh i . AR B3 800k 0. 500 k3l 200 Y 5 WA
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150 pL. BUEE M E0CR 12089 BSA 37 CHHP 1 ho Yk 5 YR UM /N B 5 1L 3 LA R AT S 5 1Y 1E
/N B AR D BAAE X BEO 75 2 ho PBST $E# 5 U A HRP FRid 9 i E40/ 0 B BB 2 h.PBST
PETR 5 U AR VY P LR I (TMB) 33l 8 (5 15 min. 1 mol « L' BRIk . B A5 (0 5 OB AH.
e BESCHRE8 I 1 J7 3 T SR LR AN

2 THER

2.1 FBHARERA(pPICIK-VEGF165) i 5% E
L 3k R pPICOK - VEGF165 fyBE Y il B R: 4 Eco R1 5 Xho 1 MY F AT 5
VEGF165 H 93 P /MATR 9 445, 29 500 bp, QAT 1 Bz, & 1 . M ki i DNA FRERT X 7 5t
1 JkiB ) VEGF165 DNA 4» 132 Jki#i Jy A E. coli DH5¢/pPICIK-VEGF165 Jyfi# i) PCR 454 =
Y153 ¥kiE N Eco R 1 ] pPICO9K-VEGF165 ¥ ;4 ki N Eco R 1. Xho 1 ¥ pPICIK-VEGF165
). BRI e g 45 SR ik — kS pPICOK-VEGF165 41 St d i 2.
2.2 EHAAVEGFI65 EAMKRIXELTE
41 Fk: pPICIK-VEGF165 154k % GS115Chisd) 3 A &4 GA18 1 MD AR . i 1 H 785 45 0 11y
P PR TE PCR P71 4 BE Ry 500 bp. W 2 FioR. B 2 o M JkiE O DNA FRif M40 F Bkt 1 3k
i VEGF165 DNA 43 ;2~4 ¥ki#i A L GS115/pPICIK-VEGF165 B 5 [ R A ) PCR 538 7= ) 5
M 1 2 3 4 M 1 2 3 4 5

2000 bp
1000 bp

2000 bp 750 bp
1 2(5)8 gp 500 bp
430 bg 200 bp

200 bp 100 bp

100 bp

K 1 pPICIK-VEGF165 T 40 it b 1 % [#] 2 GS115Chis4) PHME#4LF 7% PCR % 5&
Fig. 1 Identification of recombinant vector Fig. 2 Identification of GS115(his4) positive
pPICIK-VEGF165 transformants by colony PCR

5 YKiE Ay GS115/pPICIK H 5 B N AR (1 PCR 3% 7 ). # M SCHR L7 T 4l 19 77 i - BRPE o8 e 47 A2
Yy BV i A e - ELISA I A e B W h 41N VEGF165 3 [R5 55 230 mg « L' 8 BRIk 45
R B Y T H A ORI T AR AEKG I B VEGF165 BHAE 4547 1078 A+ 1M oK 5% Yt 5 41 JF0RE 19 T 7% K BE
Kl 2 VEGF165 FHE 26717 . 4l 3 Bz, I3 v .1 3KkaE oy GS115/pPICOK Bk % e b3 WA 8 1 it

FEEIC A5 A 52 WKGE Dy GS115/pPICOK-VEGF165 [ £} & i | 1% IR 1) 7R

LR S B i 46 . .

2.3 WA VEGFI6S & B M ——
BN VEGF165 8 19 43 25 2l 4k A 46 Bt R B 101 b P )% — 20 B iR ! 4

JEHT. WAk BS (9 L35 R4 Sephadex G-25 BERJZ T YEB 4 Heparin 15 o9 A VEGF165 % [

Sepharose FF [F 2 L FZHT, 435I ] 0. 1,0.3,0.5 mol « L™ " NaCl # & Western blotting % &

Ve BE i & 53 Sephacryl S-100 & 52 M, Ye i & B 4H A VEGFI65 Fig. 3 Western blotting

L AE 4 Fros. B 4 1 PkOE S bR E R U AHXS 4y T iR 2 JKIE Dy analysis of rthVEGF165 protein

GS115/pPICOK k& 3 ;3 Wkil iy GS115/pPICOK-VEGF165 & % by ;4 kiE MAFZE A 0.1 mol -
L U0 ;5 JKIE R IFRAE 0.3 mol « L™ P Bl ;6 VK& AR AL 0.5 mol « LT PEBEIE ;7 K& A S-
100 4> T AL v i 4. e X 240 A VEGF165 & H #£17 SDS-PAGE HL 3k . I8 2853 Quantity one & {4
M A EA N VEGFL65 2 (42 95 % g% & Wk E R 1 mg « mL™' & .



698 R R (A R R 2E O 2014 4
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Fig. 6 Effects of rhVEGF165 protein on HUVEC cells proliferation
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51 200, B i & 2 an &l 7 fros.
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High Level Expression of Recombinant Human Vascular Endothelial
Growth Factor 165 Protein in Pichia pastoris
and Preparation of VEGF165 Polyclonal Antibody

WANG Xiao'?, HUANG Xiao-ping'?, ZHOU Yu'*, DIAO Yong'”’

(1. Institute of Molecular Medicine, Huagiao University, Quanzhou 362021, China;

2. School of Biomedical Sciences, Huagiao University, Quanzhou 362021, China)

Abstract;: The recombinant secretory vector of pPICOK-VEGF165 was constructed, linearized and then transformed into
Pichia pastoris strain GS115 (his4) by electroporation. The positive transformants were seperated by minimal dextrose
medium (MD plate) plate screening and confirmed by polymerase chain reaction (PCR). Subsequently, the thVEGF165
protein was obtained by purification from the supernatant with Sephadex G-25, Heparin Sepharose FF and Sephacryl S-
100 gel filtration chromatograph with relative molecular mass of 24 ku and purity of 95%. Furthermore, the recombinant
protein was found to have high potency of inducing HUVEC cell proliferation and improving human umbilical vein endo-
thelial cell (HUVEC) cell activity. The polyclonal antibody generated from rhVEGF165 immunized mouse exerted the ti-
ter of 1 ¢ 51 200 by indirect ELISA analysis.

Keywords: rhVEGF165 protein; polyclonal antibody; Pichia pastoris; high level expression
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Experiment on the Stirrup Restrain Effect of High-Strength
Concrete Columns with Welding Ring Stirrups
under High Axial Load Ratio

XU Xin, LI Sheng-cai

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract;: The experiment was conducted to investigate 9 high-strength concrete columns with welding ring stirrups and
1 high-strength concrete columns with binding ring stirrup under the low cyclic loading. Based on the failure process of
specimen and the experimental results, the influence of stirrup ratio, axial compression ratio on confined concrete column
was analyzed. The hysteretic curves and skeleton curves of components shows the hysteretic curves of columns with the
high axial compression ratio is more plump under the welding ring stirrups, indicating the good ductility and seismic re-
sistant performance. The welding ring stirrups can confine the concrete more efficiently than the binding ring under the
same condition. With increasing the stirrup ratio in a certain range, the concrete columns have better low cyclic bearing
capacity, yield strength, plump hysteretic curve, envelope area and ductility.

Keywords: stirrup constraints; axial compression ratio; low cyclic loading; hysteresis curve
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Study on the Practical Control Method of
the Strand Tensioning Stress

LIN Jia-hui, GUO Zi-xiong, HUANG Qun-xian

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: A practical control method of applying the strand tensioning stress was proposed, in which the torque wrench
is used to screw down the bolts, to exert and control the tensioning stress in the strand. The experimental results show
that: tensioning stress can be calculated by the formula of the tightening torque and the torque coefficient is given by test.
After the locking of the anchor end, the stress of strand was monitored continuously in 48 hours to study the tensioning
stress loss.

Keywords: structural strengthening; stranded; tensioning stress; tensioning stress loss
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Tab.1 Physical mechanical parameters and HSS model parameters of soil
22 +2 2EE/m y/kNem* e Ko c¢/kPa  ¢/(%) Ex'/GPa EyX'/GPa EX/GPa H M
1 b 2 17.0 0.80 0.50 10 15.0 22.500 112. 500 4. 500 3538 0.78
2 At 1 4 18.5 0.88 0.48 22 18.5 31.950 159. 750 6.390 12 937 1.10
3 e 12 16.9 1.00 0.54 14 13.5 17.925 89.625 3.585 6 590 0.88
4 At 2 4 19.5 0.71 0.40 25 21.5 48.525 245,625 9. 705 6 605 2.05
5 b 6 18.8 0.81 0.36 1 33.0 96. 375 481.875  19.275 13108 1.30
6 it 3 8 19.2 0.45 0.45 26 21.5 55. 950 279.750  11.190 7876 1.51
7 VAP 4 20.0 0.20 0.40 30 30.0 120.000 600. 000 24.000 19 571 1.64
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Tab. 2 Calculation working condition
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T HRALL A 2% T AL P 25 T FRALL A 25
Stage 1 b 3% K% K ST R it T Stage 8 Hb 3% 5% K 7 FE it T Stage 15 b 3% B% K 7 FE it T
Stage 2 T8 1 2+ Stage 9 551 2+ Stage 16 551 2+
Stage 3 e 2 it 1 Stage 10 ek 2 it T Stage 17 et it T
Stage 4 21 I ST Stage 11 %11 EE T Stage 18 1 E T
Stage 5 Hi%E 2 2+ Stage 12 HiZ%E 2 2+ Stage 19 JE8 2 2+
Stage 6 5 2 38 S T Stage 13 55 2 3 S P T Stage 20 5 2 3 RN T
Stage 7 T8 3 2+ Stage 14 T8 3 2+ Stage 21 T8 3 2+
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Fig. 6 Contours of settlement after group pits excavation Fig. 7 Sections of the soil settlement
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Tab. 3 Shear force incremental table kN + m™! Tab.4 Moment incremental table KN+ m!
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3D Numerical Analysis on the Interaction of Group
Foundation Pits Supporting with Strut

GUO Li-qun', CHENG Yu-guo'*, CHEN Ya-jun', XU Fang-chao'

(1. College of Civil Engineering, Huaqiao University, Xiamen 361021, China;
2. China Northeast Architectural Design and Research Institute, Shenyang 110006, China)

Abstract: The three-dimensional numerical model of lined up group foundation pits supported by diaphragm wall and in-
ternal strut system were built with Z-Soil geotechnical FEM software based on the hardening soil model with small strain
stiffness (HSS) model. The vertical displacement of soil, deformation and stress of the diaphragm wall were analyzed.
The impact of pit spacing was also discussed. The analysis results show that because of the excavation of nearby pits, the
settlement of embankment between pits is doubled, the settlement increases by about 10% around the pits, and the stress
and deformation of the supporting structure in the excavated pit is increase. The top of the diaphragm wall of the subse-
quent foundation pit move towards the direction of the excavated one. The closer pit spacing leads to the more significant
the interactions.

Keywords: group foundation pits; interaction; hardening soil model with small strain stiffness model; numerical analysis
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Two Kinds of Peaked Solitary Wave Solutions of

Sawaka-Kotera-Ramani Equation

LI Xiang-zheng', GUO Xiang-yang”

(1. College of Science and Statistics, Henan University of Science and Technology, Luoyang 471023, China;

2. Department of Mathematics and Physics, Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: Two kinds of peaked solitary wave solutions of Sawaka-Kotera-Ramani (SKR) equation are given by means of
(G’ /G)-expansion method. The solutions have either a peakon or an anti-peakon, and satisfy the Rankine-Hugoniot con-
dition and entropy condition, then they are weak solutions of the equation.
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