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Study on degradation of carotenoids in discarded tobacco leaves

XU Chun-ping, YANG Chen-chen, WANG Zheng, MAO Duo-bin
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; Degradation of carotenoids in discarded tobacco leaves by biological and physical treatments was
investigated. Biological treatment was to isolate a strain to effectively degrade B-carotene and this strain was
identified a yeast Trichosporon. GC-MS analysis showed that this yeast could completely degrade B-caro-
tene. The physical method was to treat discarded tobacco leaves by ozone. GC-MS analysis showed that the
contents of carotenoid and chlorophyll increased during the processing time firstly , then decreased and be-
came stable. Moreover, after ozone treatment, the contents of alcohols, esters and ketones in tobacco were
raised ,and the content of nicotine ,neophytadiene and carbon stearic acid were reduced to mellow tobacco
aroma and reduce irritancy.
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BRI E 3 A PAT IR, RIS F R R 2 d 25,
A B - 8% N R T 5 37 5 IR i LA 3% 37 HEAH
R ELAS IR 90 (R B LA Ry o B 1, DA 95 56 i 2
[F], S IR B B TR R (9 B2 0 5 R 2. [l 2%
R R IR 4 d.

2) KR AR B B R & B R BE SR, T



5 6 1]

WET G RAIE B E T R 3.

250 mL ZR < oI A SRR ) S ke, R e 4
S HPIAR A 344), # 8 10 min J5UREEA HLA, &
UL FPER 3 R, B IFA PR, ekt 28 L R s — 1
Beja, A1 mL HEEEE A%, 3 0. 22 pm A BHLJE JIE
JG, T 20 CARIEAEAF 4, LA B3R AR B 7E kG B
S kAT

1.2.1.4 BREEEIZERN O350 50 A
#: symmet ® C18 3.5 wm x4.6 mm x 75 mm; j7i 31
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Canonical correlation analysis of sugar content
and sensory coziness of tobacco leaves

WANG Chun-li', ZHU Wen-hui', WEN Jie', MA Lin’
(1. Hainan Hongta Cigareite Co. ,Lid. ,Haikou 571100, China;
2. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract; In order to investigate the relationship between the sugar content and overall sensory coziness,
sugar content and sensory coziness evaluation of 55 tobacco leaves was analyzed and verified. The data of
sugar content and sensory coziness were analyzed by simple correlation analysis method and canonical cor-
relation analysis method. The results were as follows: 1) Fructose, glucose , maltose and total sugar signifi-
cantly or extremely significantly positively correlated with irritancy quality, while extremely significantly
negatively correlatin with vigour,not significantly correlating with remaining taste and dryness;sucrose ex-
tremely significantly correlation with oral spike,while not significantly correlating with other sensory cozi-
ness qualities. 2)The specific influence degree order of correlation with overall sensory coziness was fruc-
tose > total sugar > glucose > maltose > sucrose; the specific influence degree order of correlation with
sugar content was nasal stimulation > throat spine > vigour > oral spike > throat choking thorn > oral
burr > residual > convergence > dryness > coating.

Key words: sugar content of tobacco leaves; sensory coziness; simple correlation analysis; canonical

correlation analysis
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1 5

11 HRHSE
55 T £E i 121 8 S5 A 82 415 Waters 6001
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1.2 SR
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1.2.2 BESEETMERRE 11 A4

PR VR0 B 0 VA A G 3 B

Wi %t 55 AR S TR R VAR

1.3 HESZITHH

KA DPS 7. 05 %S0 56 Bds A7 3L AR S5 11
FFAE S M R R AR SE 4347, 3K ¢F SPSS 19. 0 #E 47 i
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2.1 REFEEHERHNERSEITHIE

R PRI AT 2 1 B 6T 3 R AT R AR 0 A
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PRIV SEE R A I BE R T 1 41, oAt A SR
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23 MAHESESREFEEEMIARBEX
o

R At b RO ooy ) AN (oey) JHERRE (o5) 2
ZFBE Cooy ) FIUENE (s ) BEARARAE NS T 4101 0 1

A1 REATEE AR ARG 4R e

EiEta ¥)fE g bRk Ty 2% ol Vg BKE BUME S ERRU%
Ry 6.58 6. 64 0.39 0.15 -0.50 0.81 7.45 5.42 5.97
mpEEEY 6.32 6.36 0. 41 0.18 0. 06 0.37 7.30 5.25 6.72
I s 2 il 6.32 6.30 0.50 0.25 -0.95 1.82 7.27 4.75 7.92
W s ) 6. 04 6. 09 0.73 0.53 -0.61 0.55 7.36 4.08 12. 02
S JEE 6.00 6.00 0. 66 0.43 -1.06 2.56 7.25 3.75 10. 96
B2 6.01 6. 00 0.33 0.11 -0.21 0. 09 6.75 5.17 5.47
F el 5.83 5.75 0.37 0. 14 0. 00 -0.62 6.58 5.00 6.32
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T p R 5.92 5.92 0.39 0.15 0.15 -0.26 6. 83 5.00 6.58
3k 5.43 5.42 0.91 0. 83 0.58 0.32 7.83 3.67 16.75




8- BMBEITLZRZHR(BARRMFMW)

2013 4

K2 HETHREFELNYH AL

Wit DR ORBR O MEERE MEERRG BN WwE FRE ek TR Sk
RpE 0.505"" 0.366" 0.480" 0.400 " * 0.522** 0.060 0.241 0.191  0.094 -0.462""

WM 0.44977 0.324" 0.413*" 0.365"" 0.467°* 0.052 0.222 0.173  0.100 -0.422""*
TR 0.3467" 0.247 0.245 0.231 0.258 0.223 0.173 0.200  0.067 —0.209

FIEHE -0.154 0.291" 0.322° 0.305" 0.383** 0.055 0.207 0.048  0.022 -0.359""
B 0,479 0.364"" 0.458" " 0.398** 0.509"* 0.077 0.246 0.188  0.096 -0.455""

WSRO Peasrson FHOGHE. R COUM) ™ R 73 52w 3% (P <0. 01) R (P <0.05).

SR Cyy ) R Cyy ) BRSR AR (s ) (IR
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D) 22 B FE B I T i = 7 A
Hoffmann J 43 1 il 1 19 55 W
REAR, HEF, HAF, XK
(BEFEILHRFELAT HAPS, B2 EIT 361022)

FEE . AR 5% E T 508 £ 7MW A F 7 # Hoffmann % 4% 3 % (CO,NNK,NH, ,HCN ,BaP, & &
BE,REY) 69 % m , B B R 50 B, MR BB R AP 7 A Hoffmann 469 B3 & . 4R A
EXRGLTELA N, AWML B m WA F CO,HCN Ffo 3K Bri% #7 T % ,NH, &% L4,
NNK #o BaP % LAt J F M, f € 2 B Fo B8 & F M35 HARF R L IR 2 50 A A T i 8 M 4K
JB A 49 NH, \BaP Fo @ 2.8 3% 530 22 50 A A T2 B M BB A F CO,HCN Fo KBy, A8 &
JiFe BRI E , AL & A 0.95 mm.

FIE b 2 E AR 2 A A Hoffman p%. 2 B8 A £ R4

RESES . THI1.2  XEFRERL:A  DOI:10.3969/]. issn. 2095 —476X. 2013. 06. 003

Effects of cutting width of tobacco on 7 kinds of Hoffmann
components of mainstream smoke

QIU Yu-chun, LIN Zhi-ping, HUANG Chao-zhang, WU Qing-hui
(Technology Center,China Tobacco Fujian Industrial Co. ,Lid. ,Xiamen 361022, China)

Abstract : In order to explore effects of cutting width of tobacco on 7 kinds of Hoffmann components ( CO),
NNK,NH, ,HCN, BaP, crotonaldehyde , phenol ) of mainstream smoke,the 7 kinds of Hoffmann components
in mainstream smoke of cigarettes with different cutting width of tobacco were detected. The results indica-
ted that; within the studied scope of the cutting width ,with the increase of cutting width, CO,HCN and phe-
nol in mainstream smoke decreased ,NH, increased , NNK and BaP first increased and then decreased ,while
crotonaldehyde and hazard index remained unchanged ; reducing the cutting width was good to selectively
decreasing NH, ,BaP and crotonaldehyde , while improving the cutting width was conducive to the selective
reduction of CO,HCN and phenol. To take tobacco quality and tobacco harm reduction into consideration,
the best cutting width was 0.95 mm.

Key words : cutting width of tobacco ;mainstream smoke of tobacco ; Hoffmann component ; harmful compo-

nents of tobacco
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I FS HHEA.2013 -04 — 17
TEBRN SR E2A(1975—) , X, BEELETA,BAETHEI LA R ENIBEIRF, TEHEFTAABRELL.
BEEEHAETF(9T5—), B B EENTA,BEPRILARFTENS] SEIALT T EMRAFTAARELL.
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Quality comparison of flue-cured tobacco leaves of main cultivars in Sanmenxia

WANG Jin-lin', LIU Guo-qing", ZHANG Jin-zhao’, ZHOU Zi-fang,
HUANG Wu-xing', SHAO Hui-fang', XU Zi-cheng', LIU Chao'
(1. College of Tobacco Science ,He'nan Agricultural University , Zhengzhou 450002 , China ;

2. China Tobacco Jiangsu Industrial Co. ,Lid. ,Nanjing 210018 , China)

Abstract ; The appearance quality, chemical component and sensory quality of main cultivars ( Zhongyan
100 and Qinyan 96) in Sanmenxia tobacco-growing area were evaluated and compared. The results showed
that Sanmenxia flue-cure tobacco leaves had good appearance quality, harmonious chemical components
and significant full flavor style characteristic with prominent caramel sweetish aroma and supplemented by
empyreumatique and spicy flavor. According to the tobacco quality target of Sanmenxia base unit of China
Tobacco Jiangsu Industrial Co. Lid. ,Zhongyan 100 better meets the demands than Qinyan 96.

Key words : tobacco leaf appearance quality ;tobacco leaf chemical component ;tobacco leaf sensory quality
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The optimization of cycle temperature stability for
leaf feeding in cigarette production

ZHANG Chang-ji, ZHANG Wei, ZHENG Ming-hua, ZHOU Yin-zhi, ZENG Zhi-cheng
(Shifang Cigarette Factory ,Sichuan Tobacco Industrial Co. ,Lid. ,Shifang 648400, China)

Abstract ; The effects of preheat temperature, cyclic hot air temperature setting value and the P value of
PID control were investigated in cigarette production based on the comprehensive evaluation which were
guided by the Sigma level of cyclic temperature. The optimum conditions obtained by single factor and or-
thogonal methodology were as follows: preheat temperature and cyclic temperature setting value were its
standard value ,the P value of PID control was 500. Under these conditions, the temperature control program
of WQ3318 — SJ1525 was optimized ,and the Sigma level of cycle temperature in leaf feeding increased from
2.0 to 3.94.

Key words : cigarette technology ; preheat temperature ; cyclic hot air temperature ; P value of PID control;
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Effect of Pu’ er tea extract on the quality of minced pork

QIAO Jin-ling', XUE Qiao-li*, YANG Hua-song’, HU Yong-jin', WANG Jing-jing',
(1. College of Food Science and Technology ,Yunnan Agricultural University , Kunming 650201, China;

71 Xiao-ping'

2. Library , Yunnan Agricultural University ,Kunming 650201 , China ;
3. Department of Personnel , Yunnan Agricultural University ,Kunming 650201 , China )

Abstract:In view of the problems of cold minced meat existing in the short shelf-life such as inconsistent
quality and easiness to spoilage ,the effects of different concentration of Pu’ er tea extracts (PETs) on the
shelf-life of minced pork were studied. The results showed that the addition of PETs(0.02% ~0.12% ) to
the samples could not only significantly inhibit the growth of Enterobactteriaceae , Pseudomonas and the total
aerobic bacterial ,decrease the accumulation of the total volatile nitrogen base and thiobarbituric acid-reac-
tive substances, but also increase the minced pork a® value and keep it's good sensory properties.

Key words:Pu’er tea extract;minced pork quality ;shelf-life
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101A—E H RS TR A0 , 1 1 S 30 {4
J777 GNP—902 F $IIE I 55 574 , ¥ e SE RN AR )
J7; LDZX—40B1 #5724 2y o #UE J) 2875 K i 4
AR ; CR—400 A (12411, Kon-
ica Minolta A &) 75 ; SW—CJ. 1F LREEES , M5
e #8 A BRAA F] 7 BS110S B L 7 R°F, b i 38 2
FHT KA BR 2w
1.2 PETs #1&

T ASRE S AR LR R, 23 80 H. B
THASH LA 12 10 YA K He B 78 2 b 25 18 K h iR 4R
2 W (K 30 min) IREEIR G I, GlElE 2K K R TR
THEEEE 55 PETs, T 4 C 4.

1.3 HmiatE

BTG A B 7 I S 22 A5 i g 0 , A e PR 5 9
P LA 4: 1, T ABLERE, AL 5 41, 56 1
H oA R A, 5 2—5 44l m A 0. 02%
0.04% ,0. 08% ,0. 12% ) PETs, 4K J5 £ 0 fin A
1.5% WyEEh RA1 )G P R4 5y i 10 13, B A
BETE 100 g, 4 W% A ki 45 PETs—2, PETs—4,
PETs—8 1 PETs—12 (Y A EHH48 NG, F 4 CH
B, TEEE 0 d,3 d,6 d,9 d,12 d,15 d #EF744:
LR I VS NE T
1.4 A wistRmBHIsiRNE
1.4.1 AEMBNE XTSRRI T AR T, 43
SIS PR 38 i 7 R T R U R R M T R
TE PR R A T E  THEIO 2 IR GB/T 4789.
2—2010"""  HEEFRAAE A 0 - T B BOR B 5%

BNEHEFR AL 78 37 C R E SR 48 h B F i v J >R
45 i SR N ER B FR BEAE 30 C T 577 48 h I B R
ARG FRHEAE 37 C T H55% 48 h.
1.4.2 BIERNE 28 H. RAGEOETE
FEME R A BER) o 8, TR MK S K.

PR R PEER LA (TVBN) « 3% ] GB/T 5009. 44—
2003 Hr e B I AE

T b Z R (TBARS) A A2 « B i 48 5 8
WS I, MER AR S ¢ B F 50 mL .04, i 15
mL LB AR B AT 15 s U 2E 1 mL 7% 2|
JNES O, AL 20 mmol/L B AR B L 2 1Y
15% =5 TR W (20 mmoL/L TBA/15% TCA ,w/
v) 2 mL,RBEIR GG T 95 CoKIE i H S 15 min
PAAEBNE. YKV AN 10 min J5 T 5 C44FH 3 000
r/min B0 15 min. B F3E R AE K 531 nm 400
8 [ LAT mL 25 2528 18 K il 2 mL TBA/TCA ¥
Wl Et.
1.5 BEWFE

10 24 2835 85 I R N D3 2 0 e /)N 2 %) 4468357 7
ZRHR B AL R A RE S R B AT B VR
W R R A 42 A7 TR B A 0 . AR T 2R
FEa B VIR 3 HeAH Rl JEEE (29 0.2 em ) (Y I B IT- 4
T BEALT S A N AT L TR B
PRIE,“9” FomAEH =K, 57 Fm AT R B A
B
1.6 RIEEIEMSITHT

FIHI SPSS G it 3R A4t S d Bl A T e 1t 43

2 SRS

2.1 PETs 3@ A% P BR P %

I PETSs {1 i R IR 4 3 300 76 BORE 24 %,
%53d,6d,9d,12d F15 d JFFHE S PR P45
DL 1. MNIEL 1 Rt 0 BE LR ot A U 30 ) 7R 7
BB B9 d D 43K%) 7 log CFU/g.
TEN SR HT 6 d, PETs 3 H A% K s 30 fil fi 4= 4 4=
TR, 4000 14 200 R i 3 V45 e 1) 348 o T 4 R
ME 6 d FFAE S i PETs b FRAT BRI Y4 L4000 I
[f] 52— A 3G K R B, R IR VS I PETs—2 [ 5
H. — ANy, 5 A I 4 R S BGA E 6 Tog CFU/g
I BT, 183 7 log CFU/ g I SN W 14 JE
UG, DA AR E W7, X BRAH AR IR 3 9 d,
PETs—2 41% 12 d,PETs—4 , PETs—S8 #l PETs—12



<24 - BMBEITLZRZHR(BARRMFMW)

2013 4

=}

—a—% 4] —s— PETs—2

—~+PETs—4 —v— PETs—8 .l ~
. —O—PF'] s—12 "en
‘bf. P b 2 .
. S / D
jun} =
= o
pac] =
e =
0 3 6 9 12 15 A
I JEL e [/
B H R BEAR AT B ) % S A
Ao B e Hah AL

U215 d. 52U 45 BB, PETs X 4% PR B8 I 8¢ 159 (]
F14) 200 T 348 A 90 38 7 T B S8, EL ot o 140 348 om0
€T

M T IR AT A 6 AL RE S FEIY A5 3 d,
REA MR R T E 3. 23 log CFU/g, T H:fib
PETs Kb3HATFE i rh i {5 BA 6 7R 503 7 e W) 3 d 4R
A — B AR AT, B 280 % O alg ek 2 0 1 {1 B
MU AE R AR A 3 d e, 5 A5 A0 BEALAE
H AR B B 2 — o P K EE) 15 d B BR
PETs—2 AN HEEAIAE S ~7 log CFU/g Z 4.

PETs Xif AT B Rk B 10 5% e 15 250 WL 2. AR
2 ] i T TR AR B YRR 1] 1 A Ak R A R
SEE GLAE B AHAL, B PETs &b P A9 45 21 #F 3L
JAAT AR A B ) B A2 21 BH S i o

or
—u— X B4

—s— PETs—2
—& PETs—4
—v—PETs—8

)

o
N e}
T T

WA iEHE R (log CFU + g
N

5 s ] /d

B2 P BEAR A2 e A IR A 1 T A G AL

2.2 PETs 32 H13E A EES TVBN B0

i A BEAE VS R 1A] TVBN R AE (b O L
3. 3 Al L, KE gl R 00 89 TVBN {H 24 0. 96 ~

1.44 mg/100 g. Pifi 5 I 56k B[] 19 %8 <, % AR 20 A9
TVBN {f 5210, 5 5 34 %) 48. 68 mg/100 g. 5
ML FE0~9 d N, PETs £ FREZL ) TVBN fi H & /b
AN, W 15 d JE, 6 BRZHRE S RS TVBN {f ik 2
48.78 mg/100 g, i F NN PET BRESH 4 PETs—2 4},
AR AL PR i 1) TVBN B B W AL BR 2 9.

50 ¢

-
—=— 3% IR —s— PETs—2
—+PETs—4 —v—PETs—8
40 —0—PETs—12
T:C
[=}
= 30 o .
i / /
Z 20 "
& / /zéj
&> - v °
e
/2
/éaézr/
0 .
3 6 9 12 15
3 ] /d

B3 A A A E TVBN 9 %48

2.3 M7EHAIE4 EN3E P BE TBARS EHIE K

1 MG R BER R [B] TBARS AR fL RS 0L, Hh
1 AT LUE Y, Bl T8 s (1] 2B < 45 41 () TBARS {i
2 ETHESR (FX REAAE & TBARS i3 KA, 7
55 6 d B TBARS {EstiE 1 B A 9 bR ( TBARS
90.202 ~0. 664 B KT . I8 In B U () A
i TBARS {R$51 /N I 56 A ] B5F 8] 114 %o B 24, 13 B
PETs F8LH B 8 Pt AL VE A, I B S Ak 300 b
R RE 3G T 1
2.4 PETs X4 #0358 AR BB

TR BETEVR A e B 2L B (2™ ) A2 1k
UL 2. 1% 2 AT LAE Y, Bl E 5 Asf [R]85 i, 4% Ak
PRAA WL BB /. 7655 0 d B, Ab 34l 22 fa] A
R ALBELH 5% B4 2 [B) o i 25 5 (P >0.05) . 7F
et A, WS in PETs A% 5 40 B {5 — AL T X
Mg, HE R B3 (P <0.05) X2 FXF 4L
RE W A AL RRAR T A= N BE R 212 5 17 PETs RE$TE Ak,
IER/N 1B N € 9 S
2.5 MEHEAHNEAENBRERESHT

T e it A HRORE B 4 € 3 L XU LR AR 422 2 PR 1Y
AL LR 3. f 3 3 I LG B R R (] 19 ZE K
T TR JBE 119 5% LR Y 0 (L 3 AR 38 W B AIG. A AP IR
b Bt B ) ) B R A R B 2 T R R A, X I
20559 d BRI L, 55 12 d B AR oG
P S IN PETSs (1445 21 21 68 A 0T % B ZH 40 LL IR,
T 0 e R v s PR P B R, WA B B K



5 6 1] reR, %L

BRI X A BE &R

.25.

HRIOEEE KERI B, U PETs BT — & i

ROR AR IR TT T, B0 PETs WYKL TR IRAL, 12 159000, BRI 32 KF BB, i T PETSs
X HELLAEIRCER 6 d AT B GO L Lk, 56 9 d E’\J#uni"%%?ﬁﬁﬁé ,ULBA AR N PETs X J&E LA
ﬁﬁiﬂ@ﬁ%‘%%,ﬁﬁ 12 d BHEERR E ANBEIR S WS R

1 PETs E’J# A3 R R R, He PETs—

FU B R EA MR TBARS #9 Z AL mg - 100 g~
A f]/d papiizEa:| PETs—2 PETs—4 PETs—38 PETs—12

0 0.36 +0.02° 0.36 +0.02° 0.36 +0.02° 0.36 +0.02° 0.36 +0.02°

3 0.62 +0.06" 0.48 +0.02"" 0.44 0. 04" 0.42 +0.03"* 0.40 +0. 02"
6 1.0 +0.08" 0.59 +0.06™ 0.54 +0.05" 0.51 £0.02" 0.49 +0.02"*
9 1.34 +0.06° 0.84 £0.05" 0.78 0. 04" 0.74 £0.06"* 0.58 +0.02*
12 1.84 +0. 10" 1.02 £0.08% 0.94 +0.02%¢ 0.90 +0.03"™ 0.72 +0.03"
15 2.32 £0.04" 1.42 £0.10*¢ 1.02 +0.08" 0.96 +0. 04" 0.82 +0.06"

E AN _E AR (a—t) R AR S A R s Z 8] 77 A8 35 22 573 (P <0.05) s AJF]_LAR 7 HE (A—D) Rl [l 47 AN [ Kbl
Z A7 AE B 25 (P <0.05).

A2 WAL IR

WA P EE(a" )R

i a]/d pogiEty| PETs—2 PETs—4 PETs—38 PETs—12
0 15.70 0. 12 15.70 +0. 44 15.70 +0.32 15.70 +0.28 15.70 =0. 30
3 13.10 0. 48" 15.49 +0.17"° 15.56 +0.48" 15.62 £0.32° 15.69 +0.24°
6 11.30 0. 64" 14.15 +0. 36" 14.80 +0.32° 14.85 +0.40° 15.10 £0.31°
9 9.10 0. 38" 13.05 +0.24"° 14.13 +0.48" 14.45 £0.25" 15.03 £0.37°¢
12 7.90 0. 32" 12.35 0. 18" 13.89 +0. 13" 14.11 £0.30° 14.88 +0.24°¢
15 6.88 +0.26" 10.32 +0.30" 11.28 £0.30" 12.52 +0.22° 13.18 +0.25°¢
3 R B AR AR e R ) R R R
EHEAR W/ popiiskaEl PETs—2 PETs—4 PETs—8 PETs—12
0 9.00 +0.08 9.00 +0.13 9.00 +0.13 9.00 +0.10 9.00+0.13
3 8.04 +0.06 8.11 £0.15 8.64 +0.11 8.52+0.11 8.32+0.20
(it 6 6.09 +0.03 8.06 +0.17 8.34+0.13 8.48 +0.13 8.16 +0.14
9 4.86 +0.05 6.43 £0.12 8.17 £0.12 8.14 £0.16 7.80 £0.18
12 — 6.20 +0.06 7.64 +0.20 7.40 £0. 12 7.12 +£0.27
15 — 6.06 0. 14 7.24 0. 12 7.20 £0.08 6.48 +0.08
0 9.00 +0.03 9.00 +0.08 9.00+0.13 9.00 +0.08 9.00 +0.03
3 8.04 0.2 8.42+0.13 8.64 +0.12 8.61 +0.10 8.86 +0.12
Uk 6 6.24 0.3 7.60 0. 15 8.00 £0.12 8.28 0. 11 8.48 £0.16
9 4.40 0.2 6.63 +0.03 7.46 £0.17 7.69 +0. 14 8.10 0.09
12 — 6.68 +0.10 7.22 +0.08 7.43 £0.04 7.87 0. 12
15 — 6.02 +0.15 7.08 +0.17 7.16 £0.15 7.49 +0.11
0 9.00 +0. 04 9.00 +0.02 9.00 +0.05 9.00 +0.11 9.00 +0.07
3 7.66 +0. 14 8.62+0.12 8.79 +0.18 8.46 +0.20 8.48 +0.23
R 6 5.22 +0.12 7.85+0.10 8.24 +0.16 8.30+0.16 8.08 +0.18
3.27 +0.13 6.43 +0.12 7.85+0.15 8.08 +0.10 7.27 0. 14
12 — 5.89 0. 15 7.63 £0.15 7.84 +0.13 7.57 0. 12
15 — 5.46 +0.16 7.22 +0.20 7.28 £0.12 7.09 +0.22

E R IR C R, REATIES
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R PR BB ) ] T 7 5 i T R R A
B A B0, TR AR TVBN Fil TBARS 1) 21 U8
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R RIFARCE

R I TIAE TR JBE B 21 88 AV - 72 I e ad e v
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Review of preparation polypeptide
calcium from pig bones protease solution

AN Guang-jie, HU Jia-song, WANG Zhang-cun, ZHAO Xue-wei
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract: The research achievements of pig bones treatment with enzymes and collagen polypeptide calci-
um synthesis, structure characterization and calcium chelating mechanism were reviewed. At present, most
studies have focused on the synthesis of polypeptide calcium with enzymatic pig bones; the specific calcium
chelating peptide characterization process simply reverse illation the mechanism to explore more complex by
the product,but can not really reflect each process change of chelation. It needs further exploration and re-
search.

Key words : pig bone ; enzymatic hydrolysis ; poly peptide ; poly peptide chelation calcium ;chelation mecha-

nism

0 51F

#2012 4R E REFF L2 KRG AR 5t
11,2012 4E P [EAE 2K M7 3k 8. 384 x 10" kg, 2
ELBPHE = HE30T 8 x 10° ke M1 s, FLH M4 T A
BHEFEHE R0 4 1/10. g 2 W Z R, K2 5
P w0 R AR R BEAS B A ALY T A A
XBEIR 9% 7 HAT KR E IR i 4 5 R, A
AR AL B AL E TG QIR i — R R AR Ok
A LA, 32 2 ff B e o (I I S IR AR ) A
0 R FERRIR PG 5 R SR IR 86 ) . S B i h A

58 H#5:2013 =07 - 08

67 % & LIS FEWEIR TS O T im0, e B it
WRTR R X B I 25 5 BE J1 B T Hoor 145k, T AN 2
R TP A HLETEL o T R I A B e 2
TR IR C T IR i) AL 5 1, 985 4% e LR
SEWRRAY £ 12 SRUURRE R 5 R =5 it .

I 22 M 1o i i A T A, B AU
PURALANTERE P I D7 A WA A A, it HL g
B PRI A6 7 B BB AL AR SR % Bt SR
T, 7341 i BE g 3t B Ik 15 Dt 14 A 383 AR A 49y Joit 1% i
5. IR TR RAE, B IR OSCR P L E E R
G S IRE N T e AN IDR S ¢ g SR

EEEAT %) R (1974—) %0, 7T B IR AT AL KRN 8 Tk F 1R8] 4%, LRH LT @ AR Sk Al



<28 - BMBEITLZRZHR(BARRMFMW)

2013 4

195, A7 LT TS REBEAR 1 M e ) L 222 il
AL PR IR, L BA T RAF B WO, AT A Bl
FHREALETRME.

B2 NIE A4 B S A T kD TR, 2 51
PRI ZFh A BEIE 2l B85 5 5 1R AR 2500 , A A
PAHE AT AR AR A5, BT LA MG B AT 303 ) 24
AL JOHIL S A 4~ R AR, A AL R i
R\ Gk Bk e, o 7 s o Se ik i, 12 B
PR ILIR A WY). DI 85 BA 5 gl
T 22 4 AR | 4 KL TR VS RE [R] IR b S8 B 18 AL
JECA B AN E S R I 2 B B B R R
(B S AT AR iz ML, A b R AR A 195 3 o)
A L B B TP BT LA — A P D R 11
ZIREE AL K RS T

PR AR R O D RS, e P
JE IR EE 5 AT M R R A R R A AR 4 1
FI——Z A H5, WE ] 32 B AR K BTl 7 19 &
FEIR , SUREHD FEHLMR BT 7 2L 85 2 5, [R] I i 2
DR AR PRI T G R e s 2 74 B AR DL fige e AR 3C
OURT H8 1 B 1 I o B2 KA 1A T 2338, AR B
Tt LB EE L™ i IT A

1 J45 8 A R

PR PR IRCER 1 Y A A R A 2 i R
T AL BN AC R IR AL, X Az B 2 R AR A
B, HLATRE A A T3 0 T, AR 78 22 11 3 ik 128 %
At RN A i 5 AR —— R A A B IR I R . IR
=] 3N SR S C R R N L VA R R IR
B TR, 7 LA 2 SRR 2 e TR 9 5 e
R, oy AR T AR A, AT T 1 g Ak 5 Dt
BEERWZE T AR
1.1 BEEAHBEHNE R

HEE M EEA 3 F S E O R (RE A
Bi) GHYIE AR (R IVEE 8 E A ) A
A AR A il AR A PR AR ) - A R K
e S5 2 LB b ARV 2R B 2 R VAR 1
JHT B g R 1 10 e Dt 2 1 e L 0 D JEKC T
PR B = BEIR e X 4. M B IRy T oK R, 30
Wy e I I AT 2 ) ISR IR 2 1 B
L) TR AR 1 AR A B, DR R R X 2 bR
P ) P 057 AR [ i A
1.2 BHEHETRAR

R 5 1 T 2%, S 22 i e IR IS

PEAT R , SR 5 I T RAT 27 b, fe R 2EAT 1 B
RN 2R AR G2 W AR TR A B R 30 £ R
ekl g 22 Ik, e DK gk 7 2K il b SRS K it 7= 49 7%
EiR b AL N B S LT NAE SO
FERELE ST AL, BRARA: %51 R 26 11 XUk
A P 7050 R A 0% R ) i R, A
BB KAR I A RSO 224 DIK B O 2 IR
B A N TR bR K AR 25 3 1, OB 3
AEFRACR , 45 SR 2 WA IR, (1 Bl . F R %
BUATINER 1 i A0 v 4 A ) A R, 1 52 )5
WA 11 SR e e, WA 1 7 ol AT EO A IO H JER
GrRREE B R PR AE S, BRI s A At Th
A 2T A R Neatrase 8 171 Bl 4 7K A W,
PR EZIr TN S ~ 20 kDa, 53X A3 58 57 1 A i
AL BRAF R 70 T B A R AR S L oy AL A
AU PR A A R A B A A 015 B I F
RS R R I 0 99. 24% S BRI T 2. A3 3C
T A O ROk, 1 S P R R G A
PRI B RS A R B, K % 1 28
NG TR IR IR 2 . W SR AR IR i
i WA o 2 WK, A5 20 7= 1) 2 1A AR R AT &
31 PR A 43T i B U 8 B R
Wi 7 S IR 22 I, A B W) A R R R
I E AL

2 ZRREGHHIN

22 R 85 S — ol 22 IR AN 5 2 e o e o7
TG A e R P B 45 A R
R T ARG , X WA A T it oo R LE S
2T AZ W, AT AE T EE R BB Ca® " B
- 20K 4w T I B R, 2 IR0 R
LRI S R e D 2 ok R N 14 3 23 HE A 2 S
7, ] B 75 JIK 5% o B—CO—FI—NH—JR ] fE 2 15
P, O 2 3 R 5 i DU R B S RCR AL, Z K
SR JCRAERC AR LA E M7 1 Al e 2 5.

EiNSER LTI YN NN T RSS2
BRAPRE R RFERE A S IR Z AT, A
PRI SRR AT IE I R L. SE M Z RS 5
Wy I RC AL e e e sm ML A AT, AR T
T 2RI AR, i fie 6 s 2 eI AR E LB o
T rhEs e
2.1 ZRBHERAR

RE ) 20 KBS 5 5 #R 2 LUK I 22 JIK O IO, i



5 6 1]

RN F R E OB RS RS0 Rt $29-

F— 2 WS I TE A T 4 1. W A4 il R
IR il AR XA B 1 6 K A e VI A L £ 8 1 o
2K, AR 5 5 A AL S 37 B A O | B2 K
B IS 4570 SR PR K i B e £ 95 T 45 2 Ik
SR G X ESEE A EA T 1B A5 20 B A 1 e R & 251,
RIEE A FEYIAE pH = 1. 0 B 10 1 M B 55 . 8 il
22 DR I 22 K R I R 4 2 IR ik, 4 R
R Bl BAE A SO R 2 A A Ak

XIS 25 22 ) R LR T O, 1S B
PR 200 5 PG D 22 RV 28 5, 3 ok B DR 3R R i) 7 T
TRIG A B IR E A . P A5 LA o i
LR P B A I 22 IR 5 . ST
SR UL R JEORE, 8 95% 2 BEHEAT ULIE
BB B A4S 4. X. L. Bao 26 4 35 Mr i i
ISR R 2 MA S FT-IR 4347 K 5 2 R4S ) 245
¥, RIAE A R S0 F i3 i 2 Ik 7 & KR
M, S5EaARE N AR 2R, 5SS ARTNE
RSy +1 0 14.4 ku, FF H S RCR SRS &
BAMXR, A0 SRR T REAMRME A
FRIGIRIE b P 2 HF R W2 72 B Ak Rl 4 b
() 22 AR L A8 Rk 11 2 3 R 4 U AIE , H &R W &
AR HNER KL AR E AR & &R W.
K. Jung 25" 7R b 7 1 P AR AL B K R 6
EF, T 2 BRES 5 i i, 45 S L & E AR
AHALL.

ARGFEMENRIEZIRS &84 46
ISR, TG % B T 2 D I 4 B
BBV F R 2 IR, R &S5 FS 0 Ee )T B
FHZEAR K. > 10 kDa 1y 5 43 i 2 IR TR & 55 1 BE
T, 2 ~4 kDa Ju [ 531 AR 2 I 5 2205
ik 41.23% , B 5 i T HAb 4> 75 1 2 IR, &) AR
24 200 PR R L - B A0 4 8 3 MU AT X
4 FhEE 4 RAAT 4 A I, R BLZ K5 Ni** 4%
HREIEOR , 456 ) e i 2 K7 51 5 HASNRVH-
HHHLV. 777 7] 348 3 5 48545 5 58 1 801 1Y e i
22 I . T T4 2 22 KA R FH 2.
2.2 ZRESHBMEMRIE

ZIREG TR M E 5 Z P H A 3
AREGF B 1) U L2 3] 22 1A Y 2 R
HATIBMR, K IRZ T LR AL I i 22 K5 45 0 45
SEAR K, TR A A T A I, R AR ISR 2 K5
ME5 G R B FEAE . Z2 IR 1 251 B2 0%,
WA S RIEEMIE, WA E 52

JIk R B B TR T, 95 AN SR 22 ko 45 348 B AT 1
R .

X R A I AL BT A B T
BRI Ca® " B 15 G SR 9 38 25 0 3 LB Tl o7 A
FI, RS FEJE TR (H pH > 6.5 1, B TAb 5
FIMFEERT 58S FE ATl S, Hh i
R RS SRR . IR 2 BRTE B K 200 ~
230 nm 2 6] A AR MR A , 3 e i 22 A F A A
PRIE R AT I , T -5 45 435 45 Je DR P 3 P P R 72
A5 TR A ' 9 0 Kt A i 2 7 A, G g
Wl IE % , EL7E 203 nm b HBR T B e Y . £k
5EEAEAR)), FEF A SEE R TR
UM £ AT AT X SR O T RE I
B XPSE 30 5 48 1 TG 2 14 FL T RE S AL SR
TR I e .

TE S 2 ik 9 rh K i A7 E S R R % 6 =2 1 1Y
Tt e e, 03 A /A0 Gy A iy s ) i 2 5 PR 2, R ke
TELTAMIGI bl SR A 8 B0 o 45 95 5 728 £ 918 3l
FRIL IR PR B S NI, 5 Ca® " S5 5 5 AR T R
LTI A AR AR 2 Ca®* A BRI 1 1 4
B I TE RS , ELASTRAS B, el 15 10 8% FLI ki
AFBRARYS s [N} C =0 T A 19 % 452 0 i i Fl N—H
FRI A A R Bl 2 , o TIE O I T 22 K ) 0 5 R
5 Ca’ PEAT TECOLAER.

2.3 ZRSEHESHIE

2.3.1 WMRMAIE &HRE 20K
T HE TR P A b IR B 2 A AR T SR K ik
AN F it 7K 3 AT 3R 4 o i 7K A%, T B S AL
T BF - TR A 0 A A L RS R, O R A A 50 4y
A 7EFETAT , 25 5 W% 5 Kk i 170 L A B IR T ek, 0o 4
JB 20557 LRI O T 330 DR A e i 22 UK S M
JEUE KR, B — 2 LA T H 2
JREIZGE L R 2 1E 4.8 ~5.0 ZE I, Hoxt 4
R L (B 2 W S <l a1 1] W VAN
LR B L TEAILAMCITT D L o A 4 I e 07
2.3.2 BALRBAIE S ESEY Ok, W
H Zn( 1) BIBCALAE AN, 76 pH = 2. 8 B 78 14
Sy, B SRR 0 R R AR B A, R RR A
TR T 5 1 R R £ R 7 2 T B R L T
WD FTEIRGE R 1 2 TE R A 4. B e s
FEAE , s A ) 55 28 19 5 194 FRL A A A R ML AR
PRSI TIR BC 2% & SO, 7= ) i Ae o , W't i
Y S 4R 125, B A 30 2 1 0 0 SO e R A v



30 - BMBEITLZRZHR(BARRMFMW)

2013 4

L b HAE 55K SMAR Ag K AR BRS8N T2
e AI s ot LIV SR B R U P SN ]
5% Ag™ 1 Cu®* 55 1ML 4R 1 R ML £ 48 4 UE P
Tt A R R AL LA K B i B RS Ag ™ R Cu’* 45
s FE B A5 AR T (pH = 1. 40) JRATHE = 9
£15 103 A AR T, R 5 P A RRE T HL
AR S . U SC O 3 5t X I i 2 B A T A
BN, R B 22 JIK -5 55 B 45 5 B —CO0—
R ECHEEAYIE . COO—ILH 548 B T4
B A4 FRBORS N B 0 R BRI | HE AR
XU, QAT 1 . H 4 B IS B — i 4
JEFE5A AR R AN R La) B0 BRI 75 Lk
g @ e T 5RAEN 2 MR TS A ik
KRR A B> <5 B B 0 01 49 PR — M 11 4R
AT . AT Hb—Fh AR B REBR 14 R AT 45 DU
ZEERRIR BRIENY 2 AR TS R S T4
B IS A Ky T A R 2 IR
HIT e 858 S 0 A D 3L, 80k 5 AR R B ) AR A R A
AR A T 218, 1 HLAE 203 nm Ab BT —4>8r
AR AU  SIEI A AR T IBE A SO T3 A, A 1A At
A IR R AL A FU R T S 2 I ) S R AR
W25 T S5 E T RIBCAL RN A58

M
O\T/( " O\ - 0
a) HL b) Z ik

M * M

e 3 WU
Hz().;_‘_\ ,,,.f-'M 2

s o
\c o
I
d )R B 3 LA

A1 ARALALEESETLHEEN 4R

2.3.3 RAESEAIE LAY ARG o
Ty HCHE AR RO R 2 32— i R AL
Ja = T S . 40 pH = 2. 0 I, 2 1 Y
OV J3 3 55 DU 23 S AR L) b 12 PR —S O, AH LA, A
422 nm GRA 5 22 1) DU N DU TR R 23 1 AR

FEURBOMOAR , S8 1 RBRIEIR (45 488 o 4t
P AR SR B2 (SEM) A5
SR TILEE, T IO B4 S 555 T
12 MR A T 2R

3 ZHigHREY

R A INE R R A L INGR A S 7/
flefit H ATX T2 K5 85 09 5 T 2082, i
HARRZ AW FEA B IR X T 2 K5 55 10 2
AL, d T2 A 5 T B A B R o T Bt o R
ARRINME, H AT A 1R 2 223 205 @ | 5%
HMETE F R BT T RE R (T S U M T ik
WS, EAE RIS R S HEFR 3 REC S B - T
FOREAILER | FC A B AL B A OR 23 BROL B, B0 o7
BAGA LN — R0 N I0 3R 7 BR vk 45 — sl B
TN AT SN R ) 7, X5 0 I RO A e
P TSR G AT AEIE 50 6. Z IO 5 A 1R K
MR R, 5L A 0% S AR BRI 2 B A R 2 A 2o R AT 5 4K
> BRI T N AT 3 S R R 2 K
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3AHA AT RHATAFE S, T HH 450001)
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WE.AIMETARERE, FFEALENRSRENEG. FRSma NEOLARE R KS &K
pET -32a( + ) ABi% 42,3813 PCR ik 3R F A4k pET -32a( + )/N, R EHF TUREHEAK
AT E. coli BL21 (DE3) I, F4e AL F & A 0 1) iR 3 5 7 B 5 & 4. SDS - PAGE A= West-
ern blot Z& & ¥P i M £ B, R4 N & @ 9T 24954 60 kD, &3k = # ) Ni — NTA 3% Fo 2 A7 Fo
DEAE #64L )5 , 46 B 38 90% .

KBRS RS R RL R4

PESES.0786.4  TEAFRERE:A  DOI:10.3969/]. issn. 2095 —476X.2013. 06. 008

Optimization of measles virus N protein’s
prokaryotic expression and purification

HOU Dan-dan', WANG Yun-long', ZHANG Yi-ging', SUN Xin-cheng’,
LI Yu-lin®, MI Hai’, WANG Ji-chuang’, CHENG Lei’
(1. College of Life Science ,He'nan Normal University , Xinxiang 453007 , China ;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China;
3. He'nan Biotechnology Research Center ,Zhengzhou 450001 , China )

Abstract; In order to construct a recombinant expression plasmid which induced express purification mea-
sles virus(MV) N protein,the recombinant plamised of pET-32 a ( + )/N amplified by PCR from MV N
protein genes was inserted into expression vector pET-32 a ( + ) ,then it was transformed into E. coli BL.21
(DE3). The condition of time ,temperature and concentration of IPTG were optimized. The results of SDS-
PAGE and Western blot tests showed that MV N protein molecular was 60 kD. The protein’s purity was
90% after being purified by Ni-NTA and DEAE.

Key words : measles virus; N protein ; prokaryotic expression ; protein purification
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A, F RS RE N EARERLSE AR L ©33-

0 355

JPRIZ I — e JBE A T () P WS P, A ST
(I RAEAR , 4245 B 95 | A AR IR B 5 R4 5
R IR TE I R B SR A, 232 L T R 2
RIS REIR. RIZ 75 al LA 700 8 -3 [H 41
(A—H) 21 RN, 5E 8 1 (N 3D 2B
TR G, Al 77 AR o A (NY) B TEE5E 5L
TS RN B R R SR
ERMZSHRENRL S IR 2 EA, I HERRE
AT S AN SR B P2 — s U e, —
feEh 525 N EIEMIRIEAN, 70 i 0 60 kD. N 3
H 2R IR AL e A7 A, I R 7E ) RNA 45
BN REZGY, R Z S YR LEE, 7l U
FRBU = ER A EREE. 25 AT AL R TR ik R B R
WEEEOCA ARG N BB RE
KR pET - 28a( +) AR IHT R BL21(DE3)
HREAT G I Ni-NTA SR AUZ A 545 1w 285 H Y
HHMT ELISA Fl). A SR e Rz 5 N 2K
FEEN R B, M IR R R 38R, DU 288 5 3 0k
maptl, Frs H i E H.

1 5

1.1 ##

1.1.1 FRMBEE pUCIO/N HEEEED T
FEECAR B 58 O S5 4K pET - 32a( + ), 4
Novagen ATl 5 E. coli BI21( DE3) K IH AT 5 B #k f1 4=
1.1.2  5|¥R9igit  IKIEFRBFOROR N 8 3L
i X 1519, B354 5'—CGCGGATCCATGTT-
GGAGGTTGTCCAG—3' (&7 BamH TBGINL ) , Fi¢5|
¥ 5'—CCCAAGCTTCTAGTCTAGAAGGTCTCT—3' ( 4
Xho T BEYINE S , 1 Bl AE TAEY) TR H AR MRS B
(FTNEIFSSR

1.1.3 EZRXF BamH [, Hind 11 FR 1P VI,
T4 DNALigase ¥ [iW H 5 /B9 17 (KiE) AR
5w s DNA IO & S N SE AR - B - 22Uk
F (IPTG) Wy H Sigma 2\ .

1.2 Fi&

1.2.1 EFEARHK pET -32a( + )/N HEMERE
€ 1) KR N B ARG XSS, # oL
30 nL PCR JL W AR % (20 x buffer, 1.5 wlL; MeCl, ,
0.3 pL;dNTP,0.3 uL; Fi7514,0.2 pl; 5]

7,0.2 pL;DNA REEF,0.3 wl; #47,0.5 pl;dd
H,0,4 pL) ¥ 8 H RN 7 B, 975 7Y 5 pET ~
32a( + ) #HAKRZ BamH 1, Xho 1 MY )5, th T4
DNA J% 5 i 3% +& XURG 1) 7 Wy 10 vy g o0 20 5k
pET =32a( +)/N; 2) ¥4 Bk Afe 3240 M0 R W
B AT mL LB AR IR B, 37 C 4% IR BE
F¢ 1 h, SRJ5 ORI S0 pl 54 F 3.5 mL LB (3%
Amp 30 mg/mL) Y ARKE FR B, HE R 2 ODg, 492K
0.3 ~0.5,/i IPTG LMK N 0.2 mmol/L, % F 3K
ik 5 h, 530iiEAT 12% SDS—PAGE 23415 3) #3ik
Wk E AR TR R R 95 A7 R w0 .

1.2.2 EAENNMEFSRIEREFGHMRL

1) B2 155 S 72 TPTG ¥R 0.2 mmol/ LT, 7351
30 °C,37 CHI42 CFHFFIEAS h. 2)IPTGC EFHS.
1637 °C ,IPTG ¥ E433134 0. 1 mmol/LL,0.2 mmol/L,
0.5 mmol/L,1.0 mmol/L,2.0 mmol/L,i# 533k 5 h.
3)WE]B S 76 IPTG ¥ &4 0.2 mmol/L,37 C 4%
HTF, 25553 h,4 h,5h,6 h,7 h,8 h. Btgkikre
41 mL DL 1 000 r/min BEFFESC 5 min, B0 5
LT 12% SDS - PAGE 434

1.2.3 EHAEAENESRIE LMEEESES
FMF BRI E BRI 1 mL #2771 000 mL LB
PRI FR3E (3 Amp 30 mg/mL) , #EAT KA B RIX,
AR TR , 4 500 r/min .00 15 min, 3 B3, WA
0.05 mol/T. PB YEFEIIVE , FFU I L Jg W HETVE.
1.2.4 N EZB8HI4i1k & Western blot & 1 E[ {5 1&
IE IR RTTTE R 0. 05 mol/L PB(pH =7.8) ¥
il , FEVKI SAF TS P TR, B I A Y TR 8 000 1/
min B0 15 min, BCETF T Ni - NTA S5EHZHr A
DEAE #¥:4lif, , Western blot & [ E[J iR 88 11F.

2 ZR5TNHE

2.1 NEHEFRMRER pET -32a( +)/N Ri&
3V AEE

PCR =Py i yk 45 R DLIE 1,76 1 452 bp 4 f1
— B, 50T A5 SR ARST. i S R IR A5 R LA
2,5 BL21 SHMAKRESFEHEM L, BiEHL1E
60 kD 4bA H 2547, K/ BUHEARST.

M FFA5 B RIRE & N R R B, BV
2 o L)
2.2 BMEAWRERFZFHNREL

IRERE RS R E 3,37 CRBERLA;
IPTG #6175 S:45 S UL K 4 IPTG ¥4 0. 2 mmol/L
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bp
2000
F 1y
1000
750
500
250
100

N_

1)Marker 2)PCR F=4y

B 1 PCR 4w ks

97
66
43

31

20

14

1)Marker 2)BI21 Z5H 3) LG 4) UilE

B2 #H5RkasgR

1)Marker 2)BI21 25 3)42 °C 4)37 C 5)30 C
B3 BEMEFTER

1 2345 6
kD

N )
N = = PR NN

1)Marker 2)2.0 mmol/L 3)1.0 mmol/L
4)0.5 mmol/L  5)0.20 mmol/L  6)0. 10 mmol/L

A4 IPTG#EFFER

IR A ; P AL BR BE 15 R 25 R LR 5,4 h B iR R A
AL, 4 BT Hn,37 °C,IPTG ¥ 4 0.2 mmol/L,
W34 h FFT, HEA RIS R R
2.3 BHEBAM4E Western blot & B EiTFIEE
H 4% 14 Ni 1 DEAE #4i{k )5 SDS-PAGE
24 e UL 6. Western blot 65 Ik 45 5 UL [&] 7.
Sl AL H IR B DN e 45 5RO Ay =2. 704 Fi 4 bR
fE N OGBS R Z M 4O R LA
=0.963 B AHY FEE H W EE A 1.0 mg/mL, 7] K B
A AT aifb ) N SRR R 3.0 mg/mL, fp 4%

1 23456 7

kD
974
66+

43—

31—

20—

14—

1)Marker 2)BL21 2% 3)8h 4)6h 5)5h 6)4h 7)3h

BS erMAEEFER

1 2 3 4

1) bR 2)Ni S —Raifb)E  3) DEAE A:4lifb)5
4) Ni #1585 Z R difb)s
Eo6 siLzR

1 2

1)Marker 2) RiE
B7 S%aepdsR
(T35 47 W)
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B JCA: Dy i PE B 58 2 ik
ML, Rk, KEE

(MBI L FR HREMFIREFR, TE MM 450001)

A
|

TS 8 T IR GG — R e R LA RS RE K0 B F. R T AT
R B AL 8 A AT £ B P AT A R G ARG YR 2 AT @
U ok A LRE 89 B TR R 69 A PR AR AR R T A8 5 RURBR B TR Ak b T LA R R A
VYT BRI E TR ORI AN VI L E R Y
* 8 ML 60 Ak JR T B TR R LA A G B 0 B A B A e B TRk B R R T
2.5 Tt h 05 A 28 LR A0 00 B A, 0 S ) 8 3 R A o 2k A 0 0 2 B
LESTEPNT ST A TS

S B Tk B AL A A

HESEE . RI94.6  XEFRER:A  DOI:10.3969/]. issn. 2095 —476X.2013. 06. 009

Review of higher plant toxicity and biodegradation of ionic liquid

YANG Yi-xiao, ZHAO Ji-hong, ZHANG Hong-zhong
( College of Material and Chemical Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China)

Abstract ; As the green solvent, ionic liquids have certain toxicity, and it's incompleted degradation will
cause huge damage to the environment. The study of ionic liquids toxicity to the higher plants focused on its
impact on seed germination and seedling growth. The biodegradablity of imidazole and pyridine ionic lig-
uids are not ideal ; amino ionic liquids with biodegradability, low toxicity and high biocompatibility will be-
come new research direction. Exploring the impact of ionic liquids on plant life cycle, designing readily bio-
degradable ionic liquids, screening dominant bacteria that have high degrading effect to ionic liquids
through genetic engineering and building a comprehensive QSAR models of ionic liquid toxicity and biode-
gradability,, will be the main studies in the future.

Key words :ionic liquid ; higher plant toxicity ; biodegradation

0 2= W, — i B R AR R A HLRA 38 7 5 TEHL A WL
= BT, R ZIEE R T 2R, T LS
BT Il Gionic liquid) R4S RANB FE  IREREEET 7 8 Tk 5155 00 LI F A L B

WAS B #2012 — 12 - 21 ;&[5 H#8:2013 - 07 - 31

ELWB AMBEILFRAFAHAR A A (2013)

TEEB N : L (1988—) 4, T B ik M A FRoM 42 Tk SRR A A R, T RAF R 5 &) A KR AL 2.
BEEE REZE(1968—) , 5, Ml H# % TA,FME TV FRBIL, TEFRT T @A KL
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A — RN 5 AR AR Y R 2R
FEPER LT O IR Rk A R M R ]
PSSR B AR S 1L G A HLIA R T s Y
FE P ) R BRE ) L, 2 4 DA IR S ok ) A
S T AEA HILA B AR A B LA 2% (Kb
T BRHE = B RS T A B T T Iz N .

W25 I 5 AN FH B AN BT, AT A R 5]
B TR SRy B g 0 Y5 90 1 e o5, B 5V A L
AREPE AR, B TR R SR T E A
SMBHIIE TAEE ) 2 7L B TR B & T fig
AR BIEREE PO TE e A 8, i TH AR
BRI ERE N, & AR AT Yo B X 1o K 7
Wel Ak R ik AL A R G 7o, IRZ 05
HON BRI A YR A 2 IR BE T BR A
FEGYNEE R, Sl A YT IR B 4
PRV g — A B BHE AR 5T ik, AR SOB5 43 3
BT 1R R B A R R A 2 A
AT ZRR 5 HT
1B Tiebkood i S A i

B IAR— BAE Ry Tk 77 R B T, A ]
G0 LI 2 I F5 e 23 %k BRBE A AR W R A A
T RIEBT I R, B T O B B
WA A ARV R A EE O T R A v
40 (0 35 (R AR 58 DU o e 20>

R, 3T AT w3 S A ) R PR B oY R AR
HLE DX AE ) R - R 2F 2 105 ) SR 4 i AR Y
SO 2 A5 RIFELE Y R TR A 1 -
-3 — F LRk AL AR ([ Cymim | Br) /)2 88 5 3501
PP R R E AR FITE W TG 7 0 3 A 5 )
I, AR 2R ARG I R i A 2 R 28 B
NEES R R TR BN, B4 A
AN T e RN RS B TR, 2R
N R SR K. [ Cymim ] Br X /N Fil1~ 1 410
RS0 LA LR f ) A B AR a5 I IR A A AT
58T [ Cymim ] Br X /N 27 41 119 368 S0 1k 4 15 1 il
(SOD) i A ALYl (POD ) A7 IR I 2 it 4R Ak 1) il
(APX) J 1 5 25 (R 52 0, 45 S S BA Bt 5 A 0 ok 8
(R 3G IN , 25 Fh 2o S8 10 0 T 1) 305 M RIS, 2 i 9 T 3
P8/, [ Cymim ] Br Xt/ BAT W g i 2 sk

N TR IR R nT R AR 4 B
SRS SR A b T 2 00 B 0 B T s BT

T - BB -3 - £ 5k - bRk a5 2 1R 4 ([ Cymim |
[ Val ) %p/NZ2 &yt e i e R AP B sz, A5t T S
SCHRL 14 JHRMRLAY 4518, T [ Comim ] [ Val ] i 2K 14
FENGTE AT RE R HO A AR R R 2 D EE
JFA. L.S. Wang 25" fF5E T 1 - T3k -3 — HI3Enk
W P B R £ ([ Cymim ] BF, ) X /N2 &)y B Y 52 0.
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Preparation of L-cysteine modified Au/Fe,O, magnetic

composite particle and its adsorption for bovine serum albumin

CHEN Zhi-jun, TANG Kai, YANG Qing-xiang, WANG Xue-zhao, ZHU Hai-yan, WEI Yong-hao
( College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract: The L-cysteine modified Au/Fe; O, magnetic composite particles (LC-Au/Fe;0,) were synthe-
sized and their adsorption properties for bovine serum albumin ( BSA) were investigated. The obtained sam-
ples were characterized by UV-Vis spectrophotometer( UV-vis) , X-ray diffraction( XRD) , Fourier transform
infrared spectroscopy ( FT-IR) , scanning electron microscope ( SEM ) , transmission electron microscope
(TEM) and Zeta potential , respectively. The results showed that Fe, 0, of LC-Au/Fe;0, has a spinel struc-
ture ;its diameter was about 200 nm,and the particles showed good stability. The adsorption capacity of LC-
Au/Fe,; 0, composite particles for BSA was 161.5 mg/g.

Key words: Au/Fe, 0, magnetic composite particle ; L-cysteine ;bovine serum albumin adsorption
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Study on the processing properties of
poly ( propylene carbonate )

LI Ya-dong, SU Hai-li, BAI Bao-feng, GAO Li-jun
(College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China )

Abstract : The thermal property, mechanical property and rheological properties of poly ( propylene carbon-
ate) were studied by differential scanning calorimetry, thermo gravimetric analyzer, electronic tensile ma-
chine, melt flow rate instrument and capillary rheometer, respectively. The results showed that PPC had a
lower glass transition temperature ( 7,) and thermal decomposition temperature (T, ) , the glass transition
temperature and temperatures of weight loss ratio at 5% were 31 “C and 211.3 °C respectively ; the me-
chanical properties of PPC was low, the tensile strength and elongation at break were 7. 50 MPa and
536.63% respectively,the melt flow rate increased with the temperature ; PPC was pseudoplastic fluid , and
the melt apparent viscosity decreased with increasing shear rate and temperature. Thus, the flowability of
PPC melt could be improved by increasing temparature and shear rate during its preparation.

Key words: poly ( propylene carbonate ) thermal properties; melt rheological; pseudoplastic fluid;

apparent viscosity
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Review of TiO, and ZnO thin films

photo-anode preparation methods in dye-sensitized solar cells

ZHANG Lin-sen'”, BAI Qing-ling', SONG Tie-feng’, LIU Yun', WANG Li-zhen'?, LI Su-zhen'
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. He'nan Provincial Key Laboratory of Surface & Interface , Zhengzhou 450001 , China;
3. Lingbao Huaxin Copper Toil Co. ,Lid. ,Lingbao 472500, China)

Abstract ; This review presented the commonly used preparation methods for TiO, and ZnO thin film of pho-
to-anode of dye-densitized solar cells (DSSCs) , such as sol-gel, hydrothermal synthesis, magnetron sput-
tering and electrochemical deposition, in addition with pulsed laser deposition method, metalorganic chem-
ical vapor deposition, spray pyrolysis method and chemical precipitation process. The forecasts of the fu-
ture developments of DSSCs will be preparation and optimization of semiconductor thin film, decreasing
loss of electron conduction, composite of different semiconductor materials, optimizing energy structure and
energy level matching of semiconductor and photosensitive dye, preparation of more compact and orderly
nano-array optical anode materials and processes suitable for large-scale production.

Key words : dye-densitized solar cell ; photo-anode ; TiO, thin film;ZnO thin film ; preparation method
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The parameterization calculation system for
the counterweight of the tower crane

WANG Liang-wen, WANG Chuan-peng, WANG Cai-dong, MU Xiao-qi
(College of Mechanical and Electrical Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract; Aiming at the problems that the tower crane often needs to transform arm length and the corre-
sponding hoisting load varies frequently in the practical situation, a new parameterized calculation system
of tower crane counterweight was developed, which was more practical, simple and convenient. The system
which was based on the feature and working conditions, could build the tower crane main structure paramet-
ric model with Pro/E (the three dimensional design software) , design and assemble automatically ,accord-
ing to the different length of the crane arm. It could transfer and invoke the data using VB cooperated with
the Pro/E as the developing tool, so as to simplify the model and calculating process, which was proven to
be correct and feasible by the examples.

Key words :tower crane ; counterweight ; parameterization calculation system
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Study on in-plane bending property of SHS X-joints

CHEN Dong-fen, CHEN Yu
(College of Civil Engineering ,Huaqiao University , Xiamen 361021 , China)

Abstract ; In order to investigate the static behavior of SHS( square hollow section) X-joints under in-plane
bending, geometry model and non-linear finite element analysis were carried out using ABAQUS software.
Combining with verifying experiment, the failure mode , deformation process and ultimate capacity of SHS X-
joints were investigated , the effect of joint action between axial force and bending mement on the ultimate
bearing capacity was also discussed. The results showed that,under in-plane bending, tension side of chord
protruded , compression side sunk ,and the welds in tension side of brace failed. Node chord entered a plas-
tic phrase and finally the sample failed due to large plastic deformation. The ultimate capacity increased re-
markably as 8 value increasd. Under the joint action between axial force and bending mement, the ultimate
bearing capacity decreased.

Key words : SHS ( square hollow section) X-joints;in-plane bending property ; finite element analysis

AT A s

Vol.28 No.6
2013

R BT A R 7% 18, X R AR RE T

UTARR, J7 BT L DU R B SNBSS, %
JIUIEG, PR B HYERE R4, 5 T, A R TR
EE@I%%‘@ﬁﬁf“&ﬁﬁH?i?kIﬁql FE52 177

’*“%EYEFH”‘%%)H’E%JM%E)’J‘T%‘&Eﬁﬁﬁ%f%ﬂﬂ@?
(T 7 N RAE h RAEAR BT R 2 bk

%5 H 892013 - 08 - 07
BEE&TH #Eh aRAeL
TEBRIY: AR5 (1989—) , B A B 2 M TA,

4@ 57 B (2012J01219)

el TR TR ER TR P B I

TRPUE TERERI DL, H AT E S E X A B
AU I BT AS T) BEA T TR R A BRIk
?%“%E%EW?\T)L%E’Jﬂ@@c?ﬂ%ﬁ” R TR
AREIT AR EAAET AT S R R 3
2 AT TSRO T REE TR A S i B

AFRFREFRA, T2 @ HMEH.



6 ]

A, F X BT RETATFHNZ T RETR 59 -

TERER. LR Xy S HORR
A PR P R AT R EL 20 A A EE P T3 0, 25 ]
FHBET A A, 25 AL B B U, W BERRAE |
W BRAR BT i PR AR 2 14 e B R 2 vy = 4
AELNERHE , X AEFFAH 510 R K EE B 5207 T TS A
V2 TR

ARSCHR I ABAQUS A BROCIM T J7 14, 1Y 1
TREORARE IO 78 5 B2 A ik e | W PR R 28 25 5 1
Xt D5 B R I N 52 S PEREREAT O 5T, I ) 243
VR TR T8 P95 R 1 R 3 2 A R PR OK
B R o Hr 45 R -5 1 25 R AT EEXT, LA
R BT ik iy AT

1 ARICa o

1.1 HRTER

A FROTER RN 1 7R, o 1 T 5 i g 45
FHC , T I 3t 740 00 288 2% A7 o 5 e DX I ) 352 o, 46 8
R SIREIRA P — 2 18 2 RS RS R
L B S R AR

Bl ARTHEA

1000 |

K2 AL RT &R/ mm

A1 A LXM4ERT A

S e/mm  t/mm @ /mm ¢ /mm B8 T
IPNO8 150 6 80 5 0.533  0.83
IPN10 150 6 100 5 0.667 0.83
IPN12 150 6 120 5 0.800 0.83

F:B=a,/ay;7=1,/1.

AR BR T 92 M 43 B 8 57 SR A BR T4y
RS IR 25 1 T S R 4 B4 AT, 0 T A5 T
SEPEAT T RN, ST 1SS R AR AR SR A A v i
(7] S B ) 455 R 4 0% B[] B Ao [ I AR SCE
VE T FRAY I T RS < B 17 5 A% O ) A AW A A B
Ak 2 FET ST TR 1] 233 5 G 16 5% AR 17 0 % T 7
S A BN T I 3 A, LAY B B IE  5 5%
ARSI RRAE R B LR A R A A, ) fee KA
A B — SRR BE 0.

1.2 #iEike

KT ABAQUS HEREIN A4 b4 phy s vz ik
B, MR 5 0 B 4 T A R 22 08 B A 36 7
) (GB/T 228—2002) " 14 S HLAE HEAT , bR IR
Wi B LR 3, A5 A5 A% pth 2k LI 4.
RS £, FTRIRAE £, W% 2, Sbk iRt E 500
I B
1.3 RemEEsE

IR AN S PR, BB AR, T
THOGE B2 TSt SIS o 5% 1) 9 3, 7 4 A5 X A - T A

.

e
1] TTH AT
L 7 L
i
1+250

K3 A= & B/ mm

707

60

I 4

Em ;
< a0t |
S —A—150x 150%x 6 5 .

30+ -8-120x120x5 4 1] 4

2o, =% 100 x 100 x5

/ —+-80x80x5
10 g7
0

5 10 15 20 25
§/mm

4 MR sy A i &



- 60 - BMBEITLZRZHR(BARRMFMW)

2013 4

K2 WMMAERE-A

FRERS/ BBRGRE  PRERE @R an
(mmxmmxmm) f,/MPa f.,/MPa E/MPa |54
150 x 150 x 6 327 418
120 x 120 x5 334 426 2.06x10° 0.3
100 x 100 x5 350 421
80 x 80 x5 402 489
g
4 4
JH AL & b
R
| ] il
A (
aala ey

BHS XhmEEER

] 6 A g0 i a5 R IR Sl T s AL
BT ZR G0 AL A - LI 0 2k e e R 4 L BOHE R
ERGMIEE RGE. HAME R RN 3 2B s A AT
FEE A LA AL S DH3816 £ iR 4R R 455
BF—120—2A i, BH v 28 ++; YHD—50 %  YHD—30
B YHD—100 B4 {7 5% 15 J e 5 YQ—320 ¥ T 7
T9 ., YQ—S500 ¥ Hs T Fr- T, YQ—100 & T 7 T, ik
50 v (SE A% A SRt FH O o) M S B8 T 5 FE AN Bl
YHD—50 4 F1 YHD—100 7 Hy v % 1 Jlk &% R
J 4 200 we/mm, Fix KEFEH 50 mm F1 100 mm , f
JEKF) 1 we. YHD—30 RUHL F{7 A 15 Il RALE N
300 pe/mm, g KEFEHK 30 mm, K5EIAE] 1 pe.
1.4 Mgxl5

TESEAT Y R R A BRTE AU, BT 2R LR H]
JNTT RS AR PR 55T (C3DST) |, JE B 5
JCHTHRRGE BE 5 K B oT o 4, X6 B SR A 1Y
g5 R BN K, BLA R T O S N )
Zi%[w_“]-

P 0] R 45 #4 A A R 23 B R s 2% T2
MR R B2, 00 R ], R AN [RDRS B2 09 ) A%

35377 3 A BROC TS B A5 (] R AR
[F. 2R FH A M 7 11 O A% I, B A% R Rl A 3R 110
PSP ), (L2 o 2 50 2 AR 5 PR Al 2 i
A B BB AR AT BN B R 2 ] X A
PRI AEHEAT RS R o3 i AR B 3248 A
SO AR S o 50, X 4 AR LA 0 A
SRR , R T AT (R UE 45 RORS BE A 00 T K
BRI SA0BAS . R P L A 0] 2 D 3 A4 21 A 3 A5
K7 R, BOGRECN 14 584 4.

A

=1}

[~ DRSS S ]
=
|
e |
—

i

ﬁ
m‘
. sl
|
.

a) BB A

[
Ao B ik

[

e}

i

T Sy A5 A

b) i S B
Ho6 XIAK

BT FEARTME



6 ]

WHE, S XBETRETAFENZEERTR - 61 -

2 ARICER KA Sk

2.1 BN

i ABAQUS fOBEIAT H 3 A1 1 Al 08 X
GEIHANE, A 8 Frzi. X B T5 B A R AT 1 A
FEAERTR T2 A 52 AT SR ™, 32 He il IMTRE.
i 530K 12 ] P AR B Fe X, T LA & B BR
TURAS I F S PRAR B B W) . 18 7 i 2
ASE I e T ARG AR 8 T 2 3 B 1k T2
DIEAT R AE AL T 10D, PR AT AN O 7 B2 1
PRRIMZAT R R, M E s R B A il
LS e o1 87 N S S B o RPN R 8 N
BERAEAE A P A EG B A 249 SR B0 (AN
REAT ) AR SO A AR 18] M RE BN, IR
PRy B R, TR R M A AR Z, H
BT ABAQUS (L AT , A SCRRS I 4% T2
DL TR,
2.2 RERNSH

B9 X IR B B 1) = &, di 18] 9 AT IR
M MR AT BT AL Y X3, 1 T B/ ooy A
HEAT AR IS, A 5 S AT 5 A AR B Ak B S e i Avr

b) iK%
B8 HIFIANE

R B RF ) 97 WL IBLRF G, 1 K 4
EAEB T, ORI TR DL PSR .
23 WHEEHLE

LTSS B, 1T A6 A2
TR BFTA 06 AR 25 A A6 LA
SRS AT 4 25 A P 4094 2
Y GETE:]

F ] 10 080422 M T 50l A B Y
A DU 3% 32 FE— D 30 5004, T g
A A 08 B 7 3% R SR, R E A1
B A AR H A 2 B
B BT LA S 3 S0 A D 29 5
T B SRR AR X 3% 00 o DU R B 5 7 0
RIS Rt SRS A DB
2.4 AN

HEBEEAIRI S Burocoded ™ AR W ¥
o X T T A R AR R
AT HORS, WA R L3R 3.

a) IR = K

b) 5 5 X )
Mo A#EH=H



- 62 BMBEITLZRZHR(BARRMFMW)

2013 4

9!’
8 A-2.53kN *m
m —=-5.00kN - m
, 6 L —-—6.93kN * m
=~ 5
*4r
« 3
2>
l_-
0 1 1 1 1
TIL T2 T3 T4 T5 T6 T7 T8 T9 TIO
= [0 N AR
a) INOS
45¢
40: 4253kN+m -#5.05kN - m
N :; o 753kN + m ——10.00kN + m
'; 25F =><10.83kN *m
& 20f
15f
10t
5.
=SS S -
TT T2 T3 T4 T5 T6 T7 T8 T9 TIO
<) 1WA R G
b) IN10
10 -
9]
81 A-4.95kN - m
74 -#+10.00kN * m
6t —=14.88kN * m
S 5| —-—18.70kN * m
><‘ 4l
W 3_
2
1
0 1 n
TI T2 T3 T4 T5 T6 T7 T8 T9 TIO
BNV RS
c¢) INI2
10 )& e 3 5 W £,
%3 RXHEHMBRARATEAEL
RPUA 3T & kN - m
Rk Egrocodefi W (. *&l%g\(ﬁjj WI‘&%@E
s IEE EEDUIEN F1iE
INO8 2.65 4.82 6.81 6.93
IN10 5.23 7.47 10.33 10. 83
IN12 10.50 13.13 18.69 18.70

0 3 3P A PR 8T A 5 R AR ) T
SAER LT, ol LI HAUUE S TIW BLE 354G
Hfe AT 5 Eurocode3 MBI RELB N IR ST, H H
SR ZEROR. IR 3 il LUE i B EY
BRI AR FR AR T B R

SePR AR R B 32 01 DL AR B — 19 1
W25 AR d JLARAS [ 1 52 D18 DU & 1R, =
FOAIR R FRAR B 5 5P TR ZEAR R RIS O *F
I, A SCHRE 3 1 A7 BR T AR DL ] 2 1) 8 b g RS- T
N2 A A XS X BT 8048 1 2 B R BRK 3

TJIHIFZ.

gy S AnIE 11, il Fy 0 i A S, Fy
RS ATk . b g RSP T P2 R T R B A
AR AN 12 FroR. i BT LU B B
IMAERR T 14 5 7 A8 R, 35 19 52 25 W BROR 38077 72
AN REA I BOS R P, BER 52 AT TE e
ST 18yt o 7 A 4 a7 A BRI R o A
RTHE AR, AR 197 s 9 32 S PR R 28

F,

!

B 1l BEAERARKTE

50
40 =
PR e ——-n s
30 -
Z Va
Z. == F,=0.00
20 B
-&- F,=0.33F,
10 - F=0.66F,
1 1 1 1 1 ]
e 20 40 60 80 100 120
§/mm
A 12 BEAERATERAHS WL
+ A
3 énlb

ARz AT IROCH P ABAQUS Xif X 7 4
TRV 32 S AT AR AN TS O S R 0 B g
SERPEAT O, e T T AP 1A 2 S A 1R
Xt X BT T R BROR B RS A2 T RUR
45e:

D) P Tl A S AR T R B - 7%
FFAZRIME™, 52 He M IHT B T A A A A 52T AH B
FRAL, BEAT I R A 4.

2) i M R B REIR Y 2 B, 5XAT AR BT IX 52
FeM e S B R, Bl (o A9 38 I 52T 5247 X A
H B IR IR A B, fe 6y TR PR AR TR 3 R
HOUAPFRIR.

(TF4% 76 W)



B8E H6H MMBET U EE2E (B RR SR Vol.28 No.6
2013 4F 12 J] JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Dec. 2013

XEHHS 2095 -476X(2013)06 - 0063 — 04

AL S BB T 5
& &7

(PEETHEERANE F27 A, M AM 450047)

WE.ARDERRETERE RBERR T S RAPERKR, AEIANFRE, L EAK L A
AR, A2 E B BEAT M. A& B AT ol g e LR B 69 1 0T, B R R AR GR
JLih R BR EERBIALG AP, S FRERIET LM RETE.

KEBIR : ZHAAA L MZIT IR F IR o Kod g LIRS

HE 425 : TNO3 XHEFRERG A DOI:10.3969/]. issn. 2095 —476X.2013.06.015

Structural design and mechanical analysis for spaceborne cabinet

GAO Zhi-qiao
(The 27th Research Institute of CETC ,Zhengzhou 450047 , China )

Abstract; In order to enhance the reliability of spaceborne equipment, structural design was made for the
spaceborne cabinet based on the characters of spacecraft products. Adopting splicing enclosure , built-in 9
shielding box ,it’ s built-in one print. Mechanical analysis of shock response spectrum and random vibration
at the design phase were carried out. The results showed that the strength of the equipment was sufficient,
without crack and fracture ,the structural form was validated reasonable and the structural strength was vali-
dated reliable through mechanical experiments.

Key words : spaceborne cabinet structural design;cabinet mechanical strength ; shock response spectrum;

random vibration
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Kinematics analysis of the 3-RRS parallel robot based on screw theory

BI Ya-dong
( Department of Mechanical Engineering ,Anhui Vocational College of Defense ,Liuan 237011, China)

Abstract: A new type of 3-RRS parallel robot kinematics analysis method was proposed. Based on the
screw theory,a 3-RRS parallel robot kinematics and anti-helix spiral model was established , obtaining the
freedom of movement through the model analysis and Kutzbach Grubler calculated results, deriving a paral-
lel position of the robot inverse solution models. Using Newton's iterative method of simulation software
Matlab , the first positive solution and then inverse solution and then inverse solution after the first positive
solution were calculated to verify the numerical accuracy. The 3-RRS method also applied to other parallel
robots ,and had application value.

Key words;screw theory ;parallel robot ;kinematics analysis ;positive and inverse solution ;freedom of movement
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Grey relational analysis on strength loss rate in
freeze-thaw cycles of polypropylene fiber concrete

WANG Jin-zhen
(College of Civil and Architectural Engineering ,Liming Vocational University , Quanzhou 362000, China )

Abstract ; Using the grey relational analysis of grey system theory,the correlation of four main parameters of
the effect strength loss rate of polypropylene fiber concrete on freeze-thaw cycles: water-cement ratio, vol-
ume fraction of fiber,fly ash content,and superplasticizer content was analyzed based on literature ,and u-
sing the grey prediction model ,the GM(1,N) equation of the strength loss rate of polypropylene fiber con-
crete in freeze-thaw cycles was established. The results showed that influencing factors of the strength loss
rate of polypropylene fiber concrete in freeze-thaw cycles were as follows ; water-cement ratio > superplasti-
cizer content > fly ash content > volume fraction of fiber. The results of grey forecasting model GM (1,5)
showed good agreement with the experimental results. It was shown that could effectively predict the
strength loss rate of polypropylene fiber concrete in freeze-thaw cycles by using the method of grey relation-
al analysis.

Key words : polypropylene fiber concrete ;the strength loss rate in freeze-thaw cycles;grey relational analy-

sis ; prediction model
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An improved adaptive artificial potential field method
for the path planning of multi-robot

GAO Yu, GUO Jin-chao, CUI Guang-zhao
(College of Electrical and Information Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract ; Based on the study of the traditional multi-robot path planning, an improved adaptive artificial
potential field method was proposed. In this method ,the local minimum problem of the traditional artificial
potential field could be solved by setting the virtual target point for mobile robot to escape local minimum.
At the same time, according to the task and speed of the robot,it used the adaptive priority strategy to real-
ize the adaptive obstacle avoidance of the robot. The results of the simulation proved the effectiveness and
feasibility of this method.

Key words; multiple mobile robots ; artificial potential field ; virtual target point;adaptive obstacle avoidance
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A method for face recognition by fusing modular 2DPCA with PCA

HUANG Hai-bo, QUAN Hai-yan, XIE Peng
(Institute of Information Engineering and Automation ,Kunming University of Science and Technology ,Kunming 650500, China)

Abstract: Aiming at the problem that principal component analysis (PCA) leads to a large amount of cal-
culation in solving high rank-matrix and the modular two-dimensional principle component analysis
(2DPCA) is still large in feature calculation and a certain correlation still exists in feature extraction,a
method fusing the Modular 2DPCA with PCA was put forward. The method extracted feature from sub-image
using M2DPCA ,and re-formed a new matrix according to the order of sub-images of each image, then PCA
was carried out on the new matrix. The experimental results in ORL human face database showed that the
correlation among feature parameters was removed to a certain extent and it also greatly reduced the dimen-
sion of features.

Key words : modular two-dimensional principle component analysis( M2DPCA ) ; principal component anal-

ysis (PCA) ;feature extraction ;face recognition
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Internet access share and the simulation under
the Dr. COM authentication environment

CUI Jian-tao', ZHAO Xiao-Jun', ZHANG Shuo’
(1. College of Software Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Equipmeni&Automation Division ,Zhengzhou Research Institute of CHALCO , Zhengzhou 450041 , China)

Abstract:In order to meet the flexible access requirements between internal and external enterprise net-
work ,the improved Internet connection share scheme based on RRAS and NAT was designed. The simula-
tion of the company network based on VMware virtual machine was carried out,and Internet access share of
host and mobile terminal under the Dr. COM broadband authentication environment was successfully real-
ized. Compared with traditional network access scheme,without purchasing dedicated hardware routers, the
improved scheme has some advantages,such as the lower cost, the strong scalability of hardware and soft-
ware ,the flexible networking, etc, which was especially suitable for small and medium enterprises. This
scheme provided the beneficial reference about studying Internet access for engineering and technical per-
sonnel.

Key words : broadband authentication ; Internet acces share ; routing and remote access service ( RRAS) ;
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Strategy of reactive power control
in Yunnan-Guangdong +800 kV DC system

CUI Guang-zhao, DONG Zhen-ting
(College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

Abstract ; In ultra high voltage direct current( UHVDC) transmission system, in order to realize the func-
tion of the reactive power control to mitigate the harms of the harmonics produced by the converters to the
system and the primary equipments, then to balance the reactive power exchanged between the AC and DC
systems. Taking Yunnan-Guangdong =800 kV UHVDC transmission project as an example, the voltage
control, reactive power control and harmonic performance control for the DC filter groups switching was an-
alyzed, and certain strategies to optimize the control logic of the DC filter groups were presented; pole con-
trol system for the station control system of the reference voltage was changed to the current voltage, at the
same time increase a logic judgement that used to determine each pole whether effective unlocked,in order
to eliminate filter group reactive power values and avoid excessive input filter system. This optimization
strategy can fully solve the problems of station control in Yunnan-Guangdong project and have good refer-
ence value for the following UHVDC transmission project.

Key words :ultra high voltage direct current( UHVDC) ;reactive power control ; AC filter ; switching control
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Design of motor speed-measuring system based on
the incremental photoelectric encoder
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2. He'nan Province Institute of Metrology ,Zhengzhou 450008 , China )

Abstract; The motor speed measuring system based on incremental photoelectric encoder was designed
using photoelectric encoder as the component for motor rotating speed. In this system,the output pulse of
photoelectric encoder was reshaped by Schmitt triggers, then MCU gathered the signal and calculated the
rotating speed value , the motor rotating speed and direction were displayed by the LCD , measurement cycles
were set by keyboard and speed measurement algorithm used M/T method. The measurement system had
the characteristics of high precision and real-time display, suitable for motor speed-measuring at runtime
with smaller vibration.

Key words :incremental photoelectric encoder; motor speed-measuring system ; micro control unit
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Design and implementation of aging monitoring system of

power supply products of DC power

HU Xiao-dong,

ZHENG Pei-xuan,

LI Jie, ZHAO Xiao-dan

(Xwi Power Co. ,Lid. ,State Grid Xuji Group ,Xuchang 461000, China)

Abstract ; Taking the ATmega64 chip as the core of the circuit,the DC power supply aging monitoring sys-

tem was designed. The system developed platform using industrial tablet computer as the main control ma-

chine , the functional unit of modular structure ,driven by the RS845 interface bus and each functional unit

to realize acquisition and monitoring of various parameters of the aging products. The practical application

showed that the system had the advantages of good control effect, high reliability, flexible control.

Key words: aging monitoring system of power supply products of DC power; RS485 interface bus; AT-

megab4 chip
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Generalized projective synchronization of

discrete time-delayed different structure chaotic systems

MAO Bei-xing,

LI Liang

( Department of Mathematics and Physics , Zhengzhou Institute of Aeronautical Industry Management , Zhengzhou 450015 , China )

Abstract ;: Aiming at the problem of generalized projective synchronization of discrete time-delayed different

structure chaotic systems, based on Lyapunov stability theory, the conclusion was obtained that discrete

time-delayed different structure chaotic systems were projective synchronization under the case selection of

appropriate control law. Numerical simulation examples of chaotic system verified the effectiveness of the

propsed method.
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tems ; Lyapunov stability theory
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Mathematical model and numerical simulation of hand foot
and mouth disease spread

LI Chun
(College of Mathematics and Information Science ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract ; According to the propagation characteristics of hand foot and mouth disease,a continuous mathe-
matical model of the spread of the disease was established. Its stability was also analyzed ,and the control or
continuous condition of the disease were obtained. Based on the obtained data,the numerical simulation was
carried out according to the model. It illustrated the correctness of propagation model of the disease.

Key words: hand foot and mouth disease spread model ; equilibrium point ; threshold ; numerical simulation
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