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Study on viscosity properties of morus alba polysaccharide

ZONG Wei', HUO Zhi-wen', YAN Xin-pei’, ZHAO Guang-yuan'
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Sericultural Research Institute of Hunan Province ,Changsha 410127, China)

Abstract ; The morus alba polysaccharide viscosity were measured using Brookfield viscometer ,the effect of
temperature , shear rate and pH value on the viscosity of morus alba polysaccharide were investigated. The
results showed that morus alba polysaccharide solution was a pseudoplastic fluid, as the temperature
increase the viscosity decreased gradually, and the relationship between temperature and viscosity was in
line with Arrhenius model. The available mathematical model of temperature and concentration on the com-
prehensive effect of morus alba polysaccharides solution viscosity could predict by using n = —5.924 Sexp
(2.48/RT -0.123 8C +3.421 x10 *C?) ,the scope of application was temperature 20 ~80 °C , concen-
tration 1% ~8% ; the effects of shear rate on viscosity could be fitting by Power law model 5 = My", vis-
cosity decreased with increasing shear rate; The morus alba polysaccharide was a neutral polysaccharide
when viscosity decreased under overly acid or alkali and the highest viscosity under neutral condition.
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Optimization of process formula of wholemeal bread
made of black-grained wheat by response surface analysis

SUN Yuan-lin', SHAN Fang’, SONG Yu', ZHANG Long-ging', XIONG Peng-fei'
(1. Department of Life Science ,Yuncheng University , Yuncheng 044000, China ;
2. Institute of Farm Products Comprehensive Utilization ,Shanxi Academy of Agricultural Sciences,Taiyuan 030031, China;
3. Cotton Research Institute ,Shanxi Academy of Agricultural Sciences ,Yuncheng 044000 , China )

Abstract ; The process formula of wholemeal bread by mixing black-grained whole-wheat flour with bread
flour was studied. Using specific volume of bread,sensory quality scores as evaluation indexes,the effect of
black-grained whole-wheat flour, water, yeast, sugar proportion on the quality of bread were investigated by
single-factor experiments,and the process formula was optimized by response surface analysis (RSA). The
optimum formula was as follows:23% black-grained wholemeal flour,52% water,1.3% vyeast and 21%
sugar. The bread made at the optimum conditions exhibited the specific volume of 5.21 c¢m’/g and sensory
quality score of 85.37. Compared with the ordinary bread ,the wholemeal bread had good taste and soft tex-
ture with reduced staling rate and prolonged shelf life and its appearance properties and inherent quality

improved greatly.
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Liquid fermentation research of monascus pigment

MA Ge-li, SUN Hao, HAN Tian-tian, SUN Jia-jia, CHENG Zhan-shi, LU Hong-na
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; The fermentation medium and conditions for monascus pigment production by monascus were
studied. The results showed that the optimal medium composition for producing monascus pigments was as
follows : glucose 30 g/1.,NaNO, 15 g/L.,ZnS0O, 0. 05 g/L. and MnSO, 0. 05 g/L.,medium initial pH =3, liq-

uid volume 30 mL/250 mL,incubation time 120 h. Under these conditions, color value of monascus produ-

cing monascus pigment reached 16.91 U/mL.

Key words ;: monascus ;monascus pigment ; fermentation condition ;orthogonal experiment
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1.1 ##RENEE

L1.1 &R 2Ulliss, N Tl 2= pe k) TSk
1.1.2 #F5FE R 5200 o/ L, HiZ
20 g/L, Bifigkn 15 o/ L FhF-RE 555 JiEWH 30 o/L, 2R
95 30 ¢/L,KH, PO, 0.5 ¢/L,MgSO, 0.5 g/L,pH =
5.5 ~6.0; 5Lhli & Wb 37 3k  # E M 50 o/ L, 3 1R
20 ¢/L, KH,PO, 1. 0 g/L, MgSO, 1. 0 g/L, ZnSO,
0.1 g/L,MnS0, 0.1 g/L,pH=5.5~6.0.
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3AUYE IR K X 2 B s 5, BN AR BT AR T
TDL—5A & AR 2001, b5t KR A 3
RAEBRA A= QYC—211 B R IR 55 774, g
FEID LI 45 AT BRZA 7] 77 ; DGX—9053B B e, $AufH
BT A, b A Y S 56 R A IR FD
LX—C35L Rl X 3 gl B #E ) Z8 VK i, G IE
BT A A PR F] 775 UV—2600 #1735 50 BE
I, B IC e g A BRA w7 PB—10 BIFRFE T,
BRIl EA A PR R ™.
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PR R B T 10% B i 25 W
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30 °C,200 r/min $EREEFR 6 d.
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. AEXPROA R, B AL T A R B RE R B B e
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HERE TRPEVER  SLK
Tk IR
B3 sRawE ek R0k

BRI A e B IR B R B B 2 22—, U
PR A A B R BE SR AL eh ] 3wl L, LA
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2.4 ZHBEWNAME~IHMBRTENTMNE

DLV 30 o/ L A4 HE A1 10 o/ L fiEREN ARG
AT TCHLER (1 & T B 3% 36y o} B, 72 R e 3 77 2k
SIARIN 1.0 o/L 8RR — 480 1. 0 o/L i FREE
0.1 g/LEREREE +0. 1 g/L B R %S, TOHLER X 21 #h
REANRERN A TS
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—
[\S]
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TEHLER
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DAVE Ry il 35 4 v ocs B ARG 43, AR R A R 5+
RS R M RS T, R T O A R AN B B R O
iy , s 20 M A SR AR SRR 2 4. F I 7 RO, R
0.1 g/L BEIR — B XT 21 i 8 5 B2 i (2 R R
—FE SN, AN 1. 0 o/ L B EREEF 0. 1 ¢/ L A
FR%EE +0. 1 g/L B BR G x40 Ml (0 B 1A A — &
PR, B 2 0/ T o 0 25, Ie i 20t 68 R
@ Hh 13.16 U/mL.
2.5 FEFEN pH ML BT BRI

15 30 o/ L #2651 10 o/ L fisFR GA R BLili 1, A
RS AWI LG pH 43591 1.5,3,5,7,9, K 5%
S pH XF2T ih 8 7= 21 i R 0 52 e LI 8.
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A8 it pH st Ee £ =38 %HA

pH XA A A SR AN = W) LAY 2 R A LA
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A9 00 Y B O R A PR S A R R £ 3 i

P, TR RV 008 5 % 00 o ) I R gt 7 )
(R 5 3) R g 7R 5k rh B 2L 4 0 i (el A = 40
FRIATR 25, DT el sl A % i e B A R 1 5 4) 51
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B J3 8, pH b 2 B P AR E . i
Pl 8 ml WL, B IR G pH ARMRIN, 21 fh 85 7 (0 5
WAl pH =3 F, @R @ ey, o 11. 54 U/mL;
pH >3 i, X O B WAL, H pH =7 ~9 i, &8
R AEARTRE . P IH R R IR A ) 4 pH =3.
2.6 IEXRE
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A1 EXRXBRL

L N O AT S S
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2 1 2(10) 2(0.1) 2(3) 3.44
3 1 3(15) 3(0.15) 3(3.5)  10.24
4 2(30) 1 2 3 1.68
5 2 2 3 1 4.92
6 2 3 1 2 16.56
7 3(40) 1 3 2 2.12
8 3 2 1 3 8.03
9 3 3 2 1 7.36
K, 22.20 12. 32 33.11 20. 80
K, 23. 16 16. 39 12. 48 22.12
K, 17. 51 34. 16 17. 28 19. 95
R, 5.65 21.84 20. 64 2.17
F R B>C>A>D
AU A, B, C, D,

1A, s 2t w L R I H R
WIRFN B>C >A > D, BNl ER AR A& 52 i 21 il 25 72
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FEW G pH. S AEA B R A,B,C,D,, R A %) b
30 g/L, ilR4N 15 /L, Bii R B FIBL FR 46 45 0. 05 g/
L, K523 46 pH =3, WA 20 i i e femi , o
16.56 U/mL.
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200 r/min $55%, BERF 24 b BUSE I L35 v 20



%5

LA, ¥ o R MK BT R 15

[N RN ISR S N PO EAN NG e 405 A TR
9.

201
-er

m
8]

@/ (U - ml
N

0 20 40 60 80 100 120 140 160 180

B5 21 7
B9 RAmaamEest TNy

&9 AT UL, Bt 5 77 P 8] (9 18 m , 20 €538 7
EUBW TR BRI E AR 24 h ~ 120 h o, 20 gl 2
R RN ; Y IR ] > 120 h 5, TR B
B SR A B TR BB s, AN B R R AR AE K
A MG R AT 2, 206K 7 I ngetg. i,
T 210 1t 85 AR K I 4 h R R Y B SR )
120 h.
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Ay 50 A 20 mlL/250 mL, 30 mL/250 mL, 40 mL/
250 mL,50 mL/250 mL #1160 mL/250 mL, % 10% [
PP B Fh IR LA B A R A Ak rp 30 °C,200 v/
min ¥i % 120 h, 5 FIEW P20l R @A K
) £ A £ 9 2R 0 s2 e DL 10.

20 -
L5}
E
o 10 |
£ 5
€

0 . . . :
10 20 30 40 50 60 70
e A/ (mL - 250 mL™")
B10 REzIsawmFe L TH¥Hh

F 10 AT L B 45 26 00 B S o, 20y e 21 il
RN R 20 R O G SRR, TR e T2 B
M 42 1 15 0 v PR S, 2 A I 5 9 5 v I 4 b
AR R Bl 5 7 2 YRR S N, A TR IR
IDRENAEREE N R S EAN NG s Y
i 20 mL/250 mL b8 2K B R By, (2R G

RS, PR M Y 30 mL/250 mL, ik}
4T 5 2 ik 16.91 U/ml.

3 45

RSO 25 7 2T 5 22 1 0 T 9
SRR R A& LEEAT T RS 380 2o B D 25530 A IE
SR, A5 BT M B 2 I 20 0 € 26 0 e 0t
il 77« AT 30 o/ L, TIRHN 15 o/ L, Wil 0. 05 o/
L, Bil%G 0. 05 ¢/L, B33 pH =3 3 I R 1%
FeF AR E 8 30 mL/250 mlL, T 30 °C,200 r/min
SEPRKE S 120 h ), 21 M 85 % e 7= 20 i (2 1 G
11k 16.91 U/mL.

S 30k
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% MR SR AV R BT A e
FIV il 2k i B b gl 1) 22 XA S R G

JEILE

(GLFBTHB ¥ GFETEER, L5 44 213000)

FE . 2R T L8 A4 B HAF ) (Acidithiobacillus ferrooxidans) % i 7 ¥7 ) ¥, ¥4 4% ( PCBs ) 47 w1 ik
#9% A, w1 T PCBs A bt 8] Fo iR B 2 E % v B AR A R ZARIZ IR Bl il § &7k PCBs 49 Rk
1R B4R Z B SE B, ) 3T am e A K g A 4. 25 % & PR ,PCBs Am3 4 18 o/L(4 g¢/L 748 h,6 ¢/L T 96 h
F2 8 ¢/L T 144 h) if, Z1d 240 h 3% 5%, 4RiZ R 3L 80% , BLH 1% SR ok A 2 Ao 7T 47

AR 4R I3 T PR L SR AR R R BAL RS ARAT I 5 B R R RALE R B

P E 5 2S:0939.97 XERIRERD A DOI:10.3969/j. issn. 2095 —476X.2013. 05. 004

Multiple point’ s addition strategy of leaching copper from wastes
printed circuit boards with Acidithiobacillus ferrooxidans

LIANG Guo-bin, LIU Wei-ping, TANG Jiang-hong
(College of Chemistry and Environmental Engineering , Jiangsu University of Technology ,Changzhou 213001, China)

Abstract; The effect of Acidithiobacillus ferrooxidans on copper recovery in wastes printed circuit boards
(PCBs) was investigated. PCBs addition times and amounts adversely inhibited bacterial growth and thus
lowered copper leaching capacity , therefore multiple point’ s addition strategy could improve leaching cop-
per and reduce inhibition of cell growth. The results showed that when multiple PCBs additions 18 g/L
(4 ¢/L.at 48 h,6 g/L at 96 h and 8 g/L at 144 h) were developed, copper exiraction reached 80% after
240 h cultivation. The suggesting strategy of copper leaching from waste PCBs was feasible and effective.

Key words: leaching copper; printed circuit boards ( PCBs) ; Acidithiobacillus ferrooxidans; multiple

point’ s addition jredox potential

0 55

WA BRI R S SR IG T, W57 s BB
AR JE YT OA  RE L A= P= R FEHE OK, el e E
(L T O R T AR 229 T BRI
FAL A oI 10 26 i HLEBR KR
FRIAEFATE . A i F 7= i 32 B Y Ep

s A #A:2013 - 09 - 03
BEE€TE 44 &K 8 AF 5 A 27 8 (10KJB610002)

il L ¥ AR (PCBs ) Hh, B 123 A SR IR 2 AL 4 LA
ObIEA K 4, LA i O 30% A A
1, Xt PCBs BEAT Ak A {2 B 855 1] 51t 2 B 8
FER R B S U5 B TR S AL 5 I
Jidk I Y@k ORI LR s RS AEAE S A
ARG R R T G ) R, ME L 3k 3 T 5 A Ak BEAL
B, AR RIS A A 1 40w

EEB N FER(1975—) , B, RO E LR TA,LHE L FRFR, WL, TR &AL EDIAK.
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RER, % BB A T ARGAT B R B R & B R S R R R 17

AR PCBs w43 R , T 2017 5 4R A7
i A, BT A BRBE A OGS R
LR Wi & S U G = AR I T2 g i
EAW BT B (Acidithiobacillus ferrooxidans ) 2 1%
W T kU PCBs P& @A Ak " pF gt e,
PCBs 14 )& 12 th R 5 Wbk 2B KRB WA 5E
PCBs ¥ it it r 2368 B M 72 A A 5 A DRI
fifk PCBs By XX | Jm i i R 2 0 &
BRI, A SCHUL R G 4K PCBs B8 A [8) RS fin Oy
2O T A AR R R B 52 ), A Ak PCBs %
Iy B e i R, LU A AR Witk g PCBs 7l
e BRI A S B2 2%

1 L5

1.1 FERXFEKHF

FeSO, - 7H,0, ( NH, ),S0, , K,HPO, , MgSO, -
7H,0,KCl,Ca(NO; ), , ¥ or#rali, E 2552 A i
WG IR A 71577 5 B, oo sl b i rh AR R IR
AW BARTT KA PR T 77 5 YRR IR , IR , 3 b4l
RFEATAR I DX R KRR 775 LB, s, F &
THEA BR 2 750 T 75 2% Dl se i G—250, i
ali, R A&, B, Amresco 7.

AL204 BIHL TR, M43 ) — FEH ZALAAT R
AT YM—S0L YA AN 37 S A I BE
i =H BRI AS A BR A E ) Phs—3C 1Y pH 3,
IR R A A PR A A5 HYG— LA [ 5X
fEIRRE AR, b RE B S A R A | ™
SPX—I150B AL 55 54, b ERIE BT A8 ) 75
420—BS B AE IR S SR, IR B A
FRZE] ™5 XSP—8CA B~ B i, bt 1
J777 5 LG10—2. 4A Y B CoHL, Jb ot B A B O L
J777 5 HS—840—U i TAE G, IR L2 TR
A BRI T3 CARY—50 BISAL36 65 1T, Ameri-
can Varian Pty Lid 7=,

1.2 LWEHK

DL INTTL005 K )15 9 kR I8, DL — A
B(Fe’™ ) MRERA I , 0 3:k 07 2 4 10 3R A9 vg R 48 Ak
WERAT 7, B oAy 44 4 (A. ferrooxidans-JSTU-02) .
1.3 #HxE

We A AL W AR B AT B (A. ferrooxidans-JSTU-02)
K OK Kkl ai g

WA B 3 3L 4 % (NH,),S0, h 3.0 g/L,
K,HPO, % 0.5 g/, MgSO, - 7H,0 %5 0.5 g/L,KCl

#0.1 g/L,Ca(NO,), #0.01 g/L,J&¥ pH=1.5,
121 °C K 15 min, B H G A Z 240K 1 30 min
[ FeSO, + 7TH,0 (45 g¢/L).

[T AR $5 77 5 < A b AR VR AR 8 R 5 v A T AR
FUE 7 He ok 3% I BEIEH.

1.4 XIWHE

1.4.1 PCBs fysRiEFAFIAIE  PCBs MM K HL
TG AT 18 B LI F A 0 Py Bl Ak A
5785, PCBs # Hs 15 JF H F OF B8 AL 0F & 1 100 ~
200 wm fifi B2 R 4 A

1.4.2 EMPNBESBRESF Bi500 5Em
IR RS TR E AT B AR R RR R R AR I
Jei VAR BE AR BT A A I [ A 35 55 i b A T 0 A B
%R BRI LR 5%, T B A6 2 8508 T g3
WATES 0 B4 I AR AR LR DL I
FETF 168 rRNA B FH[FIIE A @ R AR E W
g R K iZ M A A. ferrooxidans.

GBI AR - 5 5 I 5 SR L 4H S A [R] Bl r
TEERE R H T 180 v/min 130 C4cF F R E X
B (FARHREE ~1 x 10" 4 fd/mL i}) ,8 000 r/min
B30 15 min, 5 IR A R 2R R K R 2 IR
Ja T 4 CokFEHIRAE, 2 .

1.4.3 WME&E&EHKIML B H % 40 mmol/L,
80 mmol/L, 120 mmol/L, 160 mmol/L, 200 mmol/L
Cu®* 9 9K B3R 3. B el FhF 85 52335 10%  (o/
v) R A 40 mmol/L Cu®* 1Y OK RSk &
XPEOW, SR G KR SE AT ah ARG %, H R 8
200 mmol/L Cu®* B fif 555 32 56515 95 2 0 400, 15
SN B A VK AR DR A, & . IR B 3G 5 IR R
30 °C,$ERFE 3 200 v/min, ®14h pH =1. 5.

1.4.4 $ERENEI I 4E IS AE 250 mL £%
AT, Hod S 50 mL 5 53R SRR A 30 °C L 4%
T 200 r/min, B [8] 240 h, #:Fp &L 10 mL(A. ferrooxi-
dans YREH 1.0 x 107 EBEM,/mL) .

Xof RS2 ;A Y9 R i OK R SR (O W ih
pH =1.5 I AR R PCBs(4 ¢/L,6 ¢/L.8 g/
L,10 ¢/L 112 g/L) ,355% 240 h J5 , D ¥ 0k v 4
e

PCBs HL s S INSE 55« 4 A [A)R E PCBs (4 /L,
6 g/L,8 g/L,10 g/L 1 12 g/L) #EAS [R]85 32 ) ] BL
(0 h,48 h,96 h,144 h 1192 h) — ¥ PE I ALE T2 5L
o, 55 5E 240 hJE 0 E BE IR

PCBs Z ;SN SE 50 : FEF PCBs BAL S0V I L i
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#2558 PCBs AN[RIZLA T 2 a5 Ikt 4 fifd
A KRR IR LR 1) 5 M)
1.4.5 BHEHEEMNE K56 QTR E T
50 mL B33 AE 8 000 r/min B.0> 8 min, £ FVE,
FRECIC SR 0T 5, A BIEBE , 18 U AT 220 AR
o A B B, B BB FE B IR, K 2 AR R
50 mL, B0 BB R 2 S s i s I
WRPHEARSE . M TEARS EREY
10% , Fltb A (o/L) T Aot mikE = EH
JFHE/10% .
1.4.6 PCBs FE&RBH A REEFEPENE
PCBs 14 & il 5 % & il 5E :2. 0 g PCBs AN MY
fift T 100 mL FEAKH, R 15 IR B2 [ 2 = TR, R A
ARFRF] 100 mL, 7 ¥ 0B B e 4w & i1t

B IR W I 72 < B S mL 32 BUR, SR AR
UE LA 2 AR, 8 000 r/min 5500 15 min B 2514
2 WSCEE b 23 VR TIAE A e E

2 RS0

2.1 PCBs HERBMASEEDN

ABIFFE e ] PCBs 4 J JiL o5 & e D 445
REFIM (14.6% ) , 85 (5. 6% ) , 85 (3. 1% ) , .
(2.4% ), 558 (1. 4% ) M (1. 2% ) , e /D i) 5t 4
J& (CIn4 A ) L LA E 42 )8 o PCBs 4124 28% , Hgk
FEREREWHABGE. 7] UL, PCBs h 24 & Jy i,
T A 3C 3= B WF 98 A. ferrooxidans 37 HL PCBs
F1% 5l
2.2 B QiR PCBs Xf 48 & & K #0501 1R R 1Y
=AY

B S SN PCBs B}, A. ferrooxidans T 145 24 Jifd A=
Prig R BOR W3R 1. i3 1 Rl L, PCBs 730
SR T A A R O™ L TS B R
ARG, X 6H] PCBs Hy AR 40 s BA — 8 s,
PCBs WS ik i, 240 7 4 L 1 3 a8 v 49 ) 4 A
A, ANHI T4 B3 B[R], PCBs 5 M1 i (8] . B
B AR EL A. ferrooxidans F53EHIHA( <48 h)
PR AL % 5 R A B B, T A vk A X IR
WA PCBs 23 B Sk 5% 1) 41 B AE 1< ; B 3 35 5% i
FIRE A, TR A B2 38 Jon 3k 30 1399, PCBs Xof 4 it 4
W 5 R IR DU R 1 48 s 55 5% 5 (192 h)
S PCBs, A1 3 7T i S bk I s 1) AH X 008,
FI BRI, SR UL, 57748 hifsfin 4 ¢/L
PCBs,96 h #x0 6 ¢/L PCBs J2 144 h /i 8 g/L

PCBs, 21 Jifd A= < Jir 52 41 ] e J3E 50 /0, i 952 3R )
5. A, X IR SE R R ], FE TG R P 9K 15 SR
IMAARIHEE PCBs A7 , Z81:d 240 h ki il 5 B
RICRARARR. 33 T I A0 9 208 R 2 B IO TR E ) AR I
RO, FARIRA AR B R A K.

&1 e PCBs 3 M 4K £ K A 4R iR IR A 09 %

PCBs I st a] HHBKRE il
/(gL /h /(mg - L") B/ %
0(Xf i) 0 15£0.1
0 39 0.3 80 £0.2
4 48 48 +0.2 87 £0.2
96 55 0.4 91 0.2
144 60 +0. 4 94 +0.3
192 62 +0.5 88 £0.2
O(Xf i) 0 13 £0.1
0 36 £0.2 78 0.1
6 48 45 +0.3 84 £0.2
96 53 +0.3 87 £0.2
144 58 +0.3 92 +0.3
192 60 +0.4 84 +0.2
0(Xf ) 0 10 0.1
0 32£0.1 76 +0. 1
" 48 40 +0.2 82 £0.2
96 47 +0.3 84 £0.2
144 54 +0.3 89 0.3
192 59 0.5 83 £0.2
O(XF &) 0 8.6+0.1
0 30 £0. 1 70 0.1
10 48 37 £0.1 77 0.1
96 44 +0.2 80 £0.2
144 51+0.3 84 £0.2
192 57 +0.4 77 +0. 1
0(Xf i) 0 7.4+0.1
0 27 0.1 66 =0. 1
2 48 35+0.1 72 +0.1
96 41 +0.1 75 +0.2
144 49 +0.2 79 +0.3
192 56 +0.3 70 0.1

2.3 ZAESHMPCBs AR E KM ZIHEY
=AU

TES TS IRl |, 558 2 55 N PCBs Xt 2
WA RN R B S, 25 R L% 2. iR 2 WL,
52 SO IAH L, R 3 AR (48 h i 4 g/L
PCBs,96 h %Sl 6 ¢/L PCBs fil 144 h ¥/ 8 /L
PCBs ) F4RIR IR B A PG, (HH PCBs B3t B i
Hahn. B, 256 7% 1% PCBs s il & A 12 LR, 1k
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W3 sy AR B A

5, A. ferrooxidans 3 %538 2o [ 422 7 X A=
Yrg B TR s b i 4 8. 1 e, W AP Fe®
AALH Fe' " [t B SR T, A. ferrooxidans F|
ik 26 B F 7= A 1 R R AT AR K AR Fe' 44
PCBs 1 (1) 4 J& Cu Ky Cu’" | [R5 Fe’* ¥ ik Ji Ky
Fe? " Mt — R vEAn A K, OB UNR

2Fe’" +0, +4H " «—— 2 Fe’* +2H,0 -2¢ D

2 Fe'* +Cu«— 2 Fe’" +Cu*" @

K AR AE R FT A A v B PCBs FAE K s
WIS I = Wk B PCBs (1) 2 s sy =X, — 5 1, P 1A
A KT IR BE B/, RIS Fe' ™ 3% 22 48 1k PCBs
4 JE Cu I aliETE Co® " X PRI B — NG 2R, Bk
PRUE T R RAE K WARIE T PCBs FR4 [R3R B,
%2 % 55 PCBs x4k £ K Ao bR i B A 09 % vk

i3 PCBs (g-L7") EAS)n il
T 48h 96h 144h WE/(mg-L7h) WE/%
1 4 6 0 45 £0.2 83 0.2
2 4 0 8 46 £0.2 85+0.3
3 0 6 8 50 +0.2 84 0.3
4 4 6 8 43 £0.2 80 0.2

2.4 A. ferrooxidans iZEY PCBs Bt itk ik pH &0
fSUEFEREHTETN

H T A. ferrooxidans 5 BEAE SRR P EE F A KA
1, [A] ) PCBs #53 2K H 1) e 52 SR G 200 76 5 R #1558
VLT 5 AL, AN TR R B PCBs H il 1 RE ) 5 bk 0
W AR I AR UIAR G, IR A W 98 7E 22 55 PCBs
ASIELR b, FE— 25 D0 ek 2ok R v 55 3R pH A
AR JF AR S SR O, 45 R 1, 18 2 fi
7N LRI, B SR ER pH = 1.5, 48 h,96 h
144 hfimA PCBs i, kg pH EARRIIG K, Z )5
BEE MR FET, pH 2T B, K] PCBs h & A
B B3 T B e P BOK IR TR pH T 5. (&1 2 AT
PCBs A Z i ( <48 h), f1F Fe’* R Wibk Ak H
Fe’* | ] o] R PRt R 3 K, 1 — 25 il e A il
BN, Fe’* /Fe® ™ HLB N, 15 75 WA AL A L 3OR
Wr b TF. 4R1M0, 24 48 h,96 h Al 144 h fil A PCBs J7,
Fe’ " gtk I 4% 4k PCBs w1 4 Ja 4, i 15 Fe'
W TR Fe W LTE, Fe'*/ Fe’* R IE, 23K
RV AR AR, th T Fe’ ™ St — A LT
S Fe’ IR ] Fe' /Fe? " HuZi R AR XHE 2 K
PR T B ARAE RN PCBs H il (932 B

B2 X T A ferrooxidans 44 1153 B PCBs H
W B PCBs I3 i Ak ug 247, WU Wy pH
(ELAH L b T, R 7 52 00 B 44 2 L PCBs 53 ARV il
[Fi] s 4 A 30 BT Fl 34T oo, 2 e s i ¥ LR T T o
AWFFERY], YR B PCBs Hdfil 1) g — iy FH B
FE IR S AL R (Acidthiobacillus thiooxidans) ) BA
JB Sk REVR A BT AT A A AR, Tl i 4Rk A
M2 (H,S0,) , G IR pH 87 28 4E R 15 B AR OK -
IR T A o B 5 B2 2% A. thiooxidans F11 A. ferrooxidans
IR Hi ek PCBs FR A A0IR IR,

3.67
3.2t
2.8}
2241

2.0

1 1 1 ] 1
0 48 96 144 192 240
i} [8]/h

B 1 A. ferrooxidans 7% B PCBs Bk jE &

pH & % L
320 ¢
E
£ a0t
&
E
iy
i
H 20
W
1
20l 38 9% 144 192 240

I [6]/h

B 2 A. ferrooxidans iZ B PCBs Btk JE &
AL REHFHETA

3 45k

T A. ferrooxidans 441217 B PCBs H
iy, PCBs 5 1 77 =X B 4 A < 0 4] 352 BB 1 5
Wil 45 RSB, PCBs 5 i1 Ink (8] 0 75 10 4 X B 532 v
TR AR (ORI A 3R K, 55 35 90 A S S A 3 kAT
PCBs R4 I SR FH 1% 5% A S s AR ve J2 A Ow S50
Wiz PCBs 1Y 2 LU NSRS, US i 18 ¢/ L
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(4 /L 48 h,6 ¢/L T-96 h I8 g/L F144 h) ,1J
/o TR AR A A o [ Bt SRR A S L B,

PCBs ¥4 BOE SR pH T i AR AL AL 5t 4
TR R G R SR P RE R R ] R — >
Az

S5 Tk -

[1] NiH G,Zeng E. Law enforcement and global collaboration

(2]

(3]

(4]

(5]

(6]

(7]

(8]

are the keys to containing e-waste tsunami in China[ J].
Environmental Science Technology,2009,43:3991.
FARAREAEE RS R E ST K (2009)
[M]. Jb . o B 463t it ,2009.

Windmer R, Krapf D S, Khetriwal M. Global perspectives
on e-waste [ J ]. Environmental Impact Assessment Re-
view,2005(25) :436.

Lee J C,Song H T, Yoo J M. Present status of the recy-
cling of waste electrical and electronic equipment in Korea
[J]. Resource Conservation Recycle,2007,50:380.
Ludwig C, Hellweg S, Stucki S. Municipal Solid Waste
Management ; Strategies and Technologies for Sustainable
Solutions[ M ]. Berlin; Springer,2003 ;320 - 322.
Robinson B H. E-waste: an assessment of global produc-
tion and environmental impacts[ J]. Science Total Envi-
ronment ,2009 ,408 ;183.

Shuey S A, Taylor P. Review of pyrometallurgical preat-
ment of plectronic scrap [ J]. Mining Engineering, 2005
(4):67.

Menad N, Bjorkman B, Allain E G. Combustion of plastics
contained in electric and electronic scrap [ J]. Resource

Conservation Recycle,1998,24.65.

(9]

[10]

(11]

[12]

Veit H M, Pereira C C,Bermnardes A M. Using mechanical
processing in recycling printed wiring boards[ J]. JOM,
2002,54 :45.

Tsydenova O, Bengtsson M. Chemical hazards associated
with treatment of waste electrical and electronic equip-
ment[ J]. Waste Manage,2011,31 :45.

Cui J R,Zhang L F. Metallurgical recovery of metals from
electronic waste:a review[ J].J Hazard Mater,2008,158 .
228.

Zhou H B,Zeng W M, Yang Z F, et al. Bioleaching of
chalcopyrite concentrate by a moderately thermophilic cul-
ture in a stirred tank reactor[ J ]. Bioresource Technolgy,
2009,100:515.

Kim D J,Ralph D E,Ahn J G, et al. Bioleaching of metals
from spent lithium ion secondary batteries using Acidithio-
bacillus ferrooxidans| J|. Waste Manage 2008 ,28 :333.
B, R, EE O, 4. Acdithiobacillus thiooxidans 2
WM& BT 2BNAR[I]. AEAFFER B4
iR ,2010,32(11) ;158.

Wang ] W,Bai J F,Xu J Q,et al. Bioleaching of metals
from printed wire boards by Acidithiobacillus ferrooxidans
and Acidithiobacillus thiooxidans and their mixture [ J ].
Journal of Hazardous Materials,2009,172:1100.

Sadia I, Munir A A, Shahida B N, et al. Bioleaching of
metals from electronic scrap by moderately thermophilic
acidophilic bacteria[ J]. Hydrometallurgy 2007 ,88 :180.
Bradford M. A rapid and sensitive method for the quantita-
tion of microgram quantities of protein utilizing the princi-
ple of protein-dye binding [ J]. Analytical Biochemtry,
1976,72 :248.



B8E H5H MMBET U EE2E(BRR SR Vol.28 No.S
2013 4E 10 A JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Oct. 2013

NEHS.2095 -476X(2013)05 - 0021 - 05

A Y 25 250 2 T B TR 5

IA', k', IR

(LAMET¥R kG TRE¥K, FE AN 450001;
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FZ | ) N0 B R B R AR o B RAF R R A, Feaf L UL IR AP 49 16S xDNA 531, # 52 3% 9% JR
B A% Y48 R B XK H ( Erwinia tracheiphila) , 3+ 3% 3t 4 45 5 3| 4 ET-PI/ET-P2. Z2id 5¢i% 5| # 49
PCR 47 3§ - HEAL, 736 th — 45 794 bp 695 N tn A E B R A4 75470, 4w Z 405 % 100 fg/pl,
Y I B N R AL AR A AR B £ P 69 DNA J B

KR RN AREE R EEF RRKA A EI 00 THBHE AR

RESES TS255.2;9432.42  TERFRERS: A DOI:10.3969/]. issn. 2095 —476X.2013.05. 005

Study on molecular diagnosis of cucumber bacterial wilt

WANG Nan'?, ZHANG Gai-hong', WANG Wei’
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. College of Bioengineering ,State Key Laboratory of Bioreactor Engineering,
East China University of Science and Technology ,Shanghai 200237 , China)

Abstract ; The pathogen was obtained by separating the cucumber bacterial wilt plant, and by comparing
with the closely-related species 16Sr DNA sequence, it was identified as Erwinia tracheiphila and specific
primers ET-P1/ET-P2 was designed. A 794 bp cucumber bacterial wilt special band can be amplified by
optimizing the PCR amplification of ET-P1/ET-P2 primers with the detection sensitivity of 100 fg/ L, and
can amplify the DNA of bacterial wilt cucumber and rhizosphere soil. The molecular diagnosis technology of
cucumber bacterial wilt.

Key words : cucumber bacterial wilt; Erwinia tracheiphila ;specific primer; molecular detection technique

0 55

240 A 1 2 5 2 e IR ER R ( Erwinia) 51
AR B 3, BIC PY I R R R TS5 A PR AR 5
IR AR DY, BRI TR H A Ak 5 50 .
P IR TE 2 S BN F R —— i @ 2

rfE H #9.2013 -03 - 18
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JHZE T ML AL Sasu S HGE , WO PR R BR TR
o B R AR R AL B A1, 38 23 38 2o 46 8 AT 15 4.
T AT R R T, 4 BRI K s
T RO b BN Y R B, AT S R
FARBE, 7722 il B4 10 28 T840 0, B 1 BT
B KBTI B, AR TG T RS S T 1% AR R R
W5 TR A 22 3 S R 2R AL, 3 DA X739 i P AIE
20 e TV T 1 P S0 6 7 TR I 16 2 A BB A TR . 2 7l
I T A RO R Z — S IR A, B Lk D TR 1)
P RAGHE . AT AEAA 235 HE W)~ T BOW It 14
T2 B e 5 9 107 PR s 22> [ P A o RS
RFERE LB O AR RE " (H 40t
Erwinia tracheiphila 7% W5l (A I 238 . A8 SCHL
X BTN T 1 28 75 0 R R A T 0 B R 9, 70 A 168 1D-
NA P91, B e 5 5190, 7 — Pl RE A8 1 & W)
BRI AB R SR ] - S8 PR AG I 5 TP S A AR
DA K i SR A B XA 108 7 3 435 e 42 ol s 5 199 &
HE AR

1 55
11

Ek: MOk A B R a3 X (G5 oy
SR 17,2%,3%) g B TR SR 25 3655 43 3 AR AR 1
15 BRAr B b e iy 3 > B0 T 1 25 35 i AU R 1k
TR 5 At 28 3 s It T T R Sl DAAS ) 3t D7 i
£ AT 28 1] HE 52 50 T A, LA S H A 2H 200 5 e
5, B4 ORIE S LR 1.

G BRI AR 9, Bl A=) TR 2 W
Y
1.2 ENAEEZEERENTELNL

O[] DR A SR A ik o T A 1 1P 25 5 6 K
TR ZEGEMUR S, 70 B DT . 73 15 07 122 R Al
Q2% ARAG AR 3R IR T e
1.3 HNAFEMEZEREEEZE DNA gJRE
1.3.1 fRJEE DNA BRER PRI Il 1 5 i V5
PR T WA Luria-Bertani (LB) B35 37 4,37 C 53514
1.5 mL B S C, DUTE A 567 L TE 2¢
% (10 mmol/L Tris-HCl, 1 mmol/L EDTA pH =
8.0),30 pL 10% + ke AR 5 (SDS) |, 4% 5 A {51
IR 37 C/KIE 1 h, A 100 pL 5 mol/L NaCl
W80 L /Xt dk = B R A B2 (CTAB ) /NaCl 7%
W, RRIBETR ST 65 CoKit 10 min, SRR/
S5/ B 1O, S R FR S / S T il 4

A1 EALBXM YRR H A B

LS FE KR i
Acidovorax avenae K it 3
Agrobacterium tumefaciens 133 iR 3
Agrobacterium. rhizogenes +3E AR BE 2
Botrytis cinerea =9\ i 3
B. cinerea R HA 3
B. cinerea Tl ki 4
Cladosporium cucumerinum 85 ) vy 2
Colletotrichum orbiculare K i 2
Col. orbiculare IR 4 4
Col. lindemuthianum X9 L iEAREBE 2
Col. gloeosporioides A 3] 1
Col. sansevieriae L BN 3
Corynespora cassiicola EYIIN byl 4
Curvularia lunata INFE iR BT 2
Fusartum oxysporium K it 2
F. oxysporums K A L 2
F. oxysporum PEIR MALREBE 4
F. graminearu INZZ IR UN 4
Fulvia fulva & IR N 4
Mycosphaerella meloni Vg 3 2
Pseudomonas solanacearum — Fhi i 4
P. fluorescens A1 i 4
P. syringae pv. lachrymans %))\ Jba 1
P. syringae pv. syringae TF * 1
P. syringae pv. tomato %ﬁ”ﬁ % 1
P. syringae pv. tagetis Fi 7535 ES 1
Pythium aphanidermatum &0 FBH 2
Ralstonia solanacearum hF IR(EYN 2
Sclerotinia sclerotiorum )N R 2
S. sclerotiorum FiigIN iR 2
S. sclerotiorum A g AeF e 2
Sphaerotheca fuliginea K Y/ S Al 2
Verticillium dahliae A Jbat 1
V. dahliae A i 2
V. albo-atrum KA i 2
Xanthomonas campestris P\ Jbat 2

1Y, MA 0. 1 fZ&F 3 mol/L NaAc(pH =5.2) FI
GRS NE, BRREBERS -20 CURE 1 h,
12 000 r/min &.0> 5 min, 7 L, 70% L BEGR I, B
L, K. A 100 L TE, &3k & &y 20 g/ mL
RNaseA , LAZK S /05 RNA, -20 C A7 5%
JEH[“].

1.3.2 A2 DNA gyREREN R H. Wang
27 U A B B RZE S, B mg ZHEUMA
20 wL 0.5 mol/L NaOH, 78 /3 WH B 585 2 1.5 mL EP
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IH, 5 ENAEREEERETLTOHAR -23.

,12 000 v/min B0 5 min, BU 5 L RIS, 0
495 L 0.1 mmol/L Tris-HCI(pH =8.0) , 784325,
BT pl ##47 PCR S
1.3.3 AREHRIIRELE DNA BRI A
SEER R ALALIS 1) DNA $2 07 $& U R AR F
1 B ¥ DNA.
1.4 ENMAEMEEERE 16S rDNA ) PCR ¥
Rl

K HI4H 4 16S rDNA 3 5|9 27F (5'-AGAGT-
TTGATCCTGGCTCAG-3") , 1492R (5'-GGTTACCTT-
GTTACGACTT-3"). PCR JZ Jii & & : 10 x PCR buffer
2.5 pL,2.5 mmol/L MgCl, 2 wL,2.5 mmol/L dNTP
# 1 uL,20 pmol/L 5|4 27F/1492R 4 0. 25 plL,
Taq il 1.25 U, Bk 1 wl. B REF 94 °C 2 1
3 min,94 °C7A5PE 1 min,55 °CiB K 1 min,72 °C 4 fif
2 min,30 PMEH,72 CHLEA T min. L5 RIS L
FE AT 35 B W S FeL Uk, UVP B i LR & G2 W
Z2 JEAH P e AR T
1.5 HNAEMEZEERE 16S rDNA F 35

XUl P i A 2 A~ B ) 7 80 A 5 & 1 A3,
FA#F DNAStar v7. 10 H1 [ EditSeq, CLUST X 2.1,
PFEE A 58 2 19 16S rDNA S [ 41 /5 41]. ] Bioedit
v7..00 B A A5 v i 22 /9 16S rDNA 3571 L)
J M\ Genbank H8 2 L FP T 51, 2B He R U5 4, )
FHl DNAStarv7. 10 Ht MegAlign #£47 b Xt , 7 7] PAUP
4.0 I NJ B RG R B R
1.6 $R351¥%it

LA 8 SN0 B 1 25 55 9 78 16S DNA J7 51, L
Xof 3 A B A TN D 77 1Y 1 47 (] 547, T DNA
Star ¥ 31 1 45 S PE 5| 4 ET-P1/ET-P2 (ET-P1:5'-
AAGTCGAGCGGTAGCACAGGGTAG-3', ET-P2. 5'-
ACACGCGTCAAGGGCACAAC-3").
1.6.1 3|4 ET-PI/ET-P2 R )\GEERIEIE M
ET-P1/ET-P2 [{ 58 3% 7 3], %1 5 1 53R KR N
60 °C, B R R 50 RE Ay S 1k, 7 i — 2 8¢
IR S TR 4 = AR AORL B, FE 60 °C ~ 72 Cix
THEREE PCR 27
1.6.2 3|4 ET-PI/ET-P2 f PCR § 18 5|4
ET-P1/ET-P2 6 I 2 JIVAH T4 14 25 5 5 1A 19 PCR
MWAAZ .10 x PCR buffer 2.5 wL,2.5 mmol/L MgCl,
2 ul,2.5 mmol/L dNTP %% 2 uL, 10 pmol/L 5|4
ET-P1/ET-P2 £ 0.5 pL, #4z 1 pL. W5 W
94 °C #iZz 4 5 min; 94 °C 751 1 min, 60 C B k
1 min,72 °C ZEffi 1 min, 3 30 PMEER, 72 C LE A

7 min. SOV ASHILS WL A ST BN ARRE I HL K
UVP BE AR RGeS IRAH.
2 R0
2.1 27F/1492R W EHNAHFEZERE 168
rDNA 31

K H 16S tDNA 3 5| % 27F/1492R S fit i
3 MRl T JE D 4 DNA 3734 15 5825 1 500 bp 2%
W, SR B e T A . T A R an s 1
7R, Hirft M. DIL2000 Marker; 1 : B %) B8 ;2—3 . A 5
1*,4—5 BN, 27 56—T7 k65 37,

M 1 2 3 4

2000 bp
1000 bp

50 bp

500 bp

250 bp
100 bp

W1 314 27F/1492R *F35 K20 B 1
(ERBGT A

2.2 HINAEMEZERHE 16S rDNA F 554

M P55 7R, 3 A% T I i TG 200 A7 12 25 5 i 7
IR 43 S0 < B i 1P R & 27 W)Ul 99. 6%
B VORURE i 3T TRIURE R 99. 8% FE i 2" FNE i 37
[P R 99. 4% . ] DNAMan 445 Bl i) 3wk
JELEE PP 51 A1 GeneBank 41738 AR FRAT B J& 16S 1D-
NA 8147 BLAST 7341, 45 R % W], 1X 3 S
YN J& W Erwinia tracheiphila ( Y13250,
EU490598 ) [7] JE 5 725 . ik 98% .
2.3 HNAEMZEZRE 16S rDNA BE S

FFIZ 3 s I T 5 RS IR T J LAt AR S R i
168 rDNA #E17Z 541 Ho X 43t s & 4 ( D (&1
2)  HIREWIX 3 DNHERAE K B W B Erwinia tra-
cheiphila -AF—8 , SN 95% .
2.4 35|¥% ET-P1/ET-P2 fiR NiBEMRHL

WM 60 ~72 °C By 6 BE AT PCR &3, 45
N 3 frzs, Hod M DI2000 Marker; 1—12 4351k
60 C,60.3 °C ,61.1 C,62.8 °C,63.8 C,65.3 C,
66.7 C,68.1 C,69.6 C,70.9 C,71.7 C,72 C.
A& 3 AJ L, 60 ~62. 8 °C 2 (A4 BH 25 (1 4545 , T 1
64 CZJ5 5781k, 3 69.6 C M T ARSS. WART:
R R KR e, VEREIR B 63 °C.
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Erwinia tracheiphila (Y13250)
Erwinia psidiir (EU490596)
Erwinia tracheiphila (EU490598)
47()1: Erwinia papayae (AY131237)
— Pectobacterium carotovorum (DQ785510)
69 L Pectobacterium chrysanthemi (AF373174)
Enterobacter amnigenus (NR 024642)
78 _‘: Enterobacter ashuriae (EU221358)
84 Erwinia aphidicola (AB273744)

Erwiniatoletana (AF130885)
Erwinia mallotivora (EU490592)

99 Erwinia pyrifoliae (AB242880)
58 L FKrwiniaamylovora (AF140338)
2l Erwinia soli (EF540891)
Erwinra tasmaniensis (AM292080)
Enterobacter aerogenes (FJ811874)
Erwinia persicinus (AM184098)
Erwinia billingiae (AM117486)
Erwiniarhapontici (AJ233417)

_‘: Enterobacteriaceae bacterium (AB480772)
55 Erwinia persicina (NR026049)

B2 #FHAMAMEERRA 16S rDNA X 54tk B (N] %)

2.5 5|4 ET-P1/ET-P2 {4524

5149 ET-P1/ET-P2 X 455 J5% 24 T 1 5t 20 7 1Y
Py Ay an & 4 fE s Bk, & 4§ M. DL2000
Marker; 1 —4 : % JINAH R P25 95 14 5—6 . 51 38 N K
SCIRH ;78 - B I 3 9—10 : B TR BN I ; 11—
12 BT 5 13 TR R T BN AL 14,
TR 7 A B0 Y 15 T A B o S 0
AU 16 T A B B i KB Y 5 17 - T A (R S M TR
T B ;18—19 : K ARARFFIH ;20—21 AR A AT
B, &5 o M:DL2000 Marker; 1—4 ; 3% JI 20 15 7 25
FEWATH S < BT B9 T 5 6« B JINER AZ 75 7 < 3K
R 8 B A ZERG 1459 < BTG BEN 1 5 10 - 18
JRRAFE B 5 112 8 I FR 0 A1 5 12 2 75 0 D A% 0 1 5
13 0 K B9 VAT 5 14 - T 00 P 83995 17 5 15 2 V8 I B A%
I BT 5 16 < EH AR 9 1A 5 17 < FHRAL 2595 54 5 18 . PR
SR 5 19« IR 850 1 5 20—21 2 3 SR JH
A 522 VO IR 250 1 523 - RS EETRL A 524 - 9T H B 1
W AU, 5149 ET-PL/ET-P2 DA AR 3 I 40 7 1k 22
T g 2 800 bp R Ak, sekEIZ A BOT
MR A5 3) 794 bp DNA J B, i HoAd A9 20 4>
Ji B S GR R B R T i 2ty , R W1Z S | 1 ek 3K
20 TR 25 A A At D A R SR A T X 43

M 1 2 3 4 5 6 7 8 9 10 11 12

2000 bp

1000 bp
750 bp

500 bp
250 bp

100 bp

H 3 5|4 ET-P1/ET-P2 8 4 & PCR #¥ 3% B

M 123456789101112131415161718192021

2000 bp

1 000 bp
750 bp

500 bp
250 bp

100 bp

B4 34 ET-PI/ET-P2 stsi e eh ¥ A
M 123456789101112131415161718192021222324

2000 bp

1 000 bp
750 bp!

500 bp!

250 bp!
100 bp

BS5 34 ET-PI/ET-P2 3% R A& 645 35 A

2.6 3|4 ET-P1I/ET-P2 AR ENIE
SRIBCH INA R PEZE 25 8 DNA J5 , AR E
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IH, 5 ENAEREEERETLTOHAR - 25 -

ASC 7 KL PR 2H DNA Y B2, FF AR UM B B AN [ e 32
MPEALIE PCR R R H R EEE AN 6 Fion , Ko
M.DI2000 Marker;1:10 ng;2:1 ng;3:100 pg;4.
10 pg;5:1 pg;6:100 fg;7:10 fg;8:1 fg;9:100 ag. A
W, 51 % ET-PL/ET-P2 i3 J5 i 52 f5 BE Al ik 3
100 fg. Erwinia tracheiphila 3@ = 8 45 157 0 40 21 46 35K
DA AHEAE TR, SN 5] P A 7 1 9 R ARARR A 19 100
I OX I A i ™ A T AN O vk RE 8 A T
] RS 5 o A AR AR ] - 48 v i S A DN 32 Jir
2.7 ENMHEUEERARAERKHIELFEHR
A

W) RO e 0 TIN5 25 o AL PR 1 25 4 SRS
AR FE] 438, [ b SR AR B 20 B B AR ZHL R, 42 1.3
HP R 7V B BB i R AR 2H R RAR T 098 ) 5 PR
DNA, H5|%) ET-P1/ET-P2 ], PCR ¥ 142t 54
Bl 7 s, Horf M: DL2000 Marker; 1: [ 14 X 5 2 .
BRI B3« (R 2H 21 5 4—5 - B ZE B R 2 4
6 : fHEFRAEAR A1 23 7—10 : 35 TN 25 35 5 & A R AR ]
A3 11—16 - f AR ARAR B 1328 7] 0L, 7 40 5K
FEAR AR ] - 338 vh 2 BE A I 2] Erwinia tracheiphila
S AR T AR AR D) Ay T ok S A TN
VEREAS S NS B TN 25 25 i AR AR R [l - S 47 1
() A PR 12

M 1 2 3 4 5 6 7 8 9

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp
H6 7% ET-PI/ET-P2 ¥ 3% A
ZH IR E LHEAR R
M 123456789 101112 13 14 1516
2000 bp
1000 bp|
750 bp!
500 bp!
250 bp
100 bp|
B7 34 ET-PL/ET-P2 %l 3 R % 5%
K IR RARE L3 6 PCR 354 R
3 4hig

LA ESECS S STRIN VNG S fibYoa g

JRZEEE SRS, R LG 3 B 7RG 3 15 BRI
TEHL 3 BRIEATOFSE. 3 SR IO 7 DNA (4T 16S
rDNA 4R 5 51 5341, BUORT S48 78 120003 5 81 A g
B MR B W ( Erwinia tracheiphila) |, %3851 9)
ET-P1/ET-P2 A] iz J5i i 7 3 4 794 bp 1 %7
SRl R R AR Ik 100 fo/ WL, AT D& 6 ik 41
UM ] - 48 v S BRI

S 30k
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RE A RRERIA T AR/ T 56 R E 0 He, BT d B 2R A AR et NC89 2 #F 58 2t
F, TN R BB R 6 AT R B A A A AT T MR, SR A AT kAT T BRI
B, 45 R AU NC89 A by FHAL T R B BF AR HFARA 9, ARG MRS BRERENFA
REAT RE AR Bk RAYRER. S VR R EEASEIAE R 1/3(285.12) >
ok 1/3(274.48) > Avh B (267.47) > v 1/3(263.43).

KEEW ORAF AR 5B A T RS 5 BB s AR R ST RS T

RESES . TA4I1 STEERER:A  DOI:10.3969/]. issn. 2095 —476X. 2013. 05. 006

Study on the comprehensive quality evaluation of different leaf
parts in robust flavor style flue-cured tobacco

CHEN Wei', ZHANG Yu’, WANG Gen-fa',
QI Lin®, ZHANG Shu-wei', LI Yong-feng', GUO Chun-sheng®, ZHANG Jun-song’
(1. Center of Technology,China Tobacco He'nan Industrial Co. ,Ltd. ,Zhengzhou 450000, China;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract;In order to study the influence of different leaf parts on robust flavor style flue-cured tobacco
comprehensive quality,the main variety NC89 of Xiang county in He'nan province was chosen for the re-
search ,the conventional chemical ingredients and flavoring substances content of the whole leaves and dif-
ferent leaf parts were measured, and their sensory quality were evaluated respectively. The results showed
that the conventional chemical ingredients and flavoring substances distribution of NC89 was uneven, the
effect of different cutting location on the quality of aroma quality, aroma, concentration , aftertaste , strength
and offensive odor was significant. Cut tobacco quality composite scores were as follows; tip 1/3 (285.12)
> leaves 1/3 (274.48) >full blade (267.47) > leaf base 1/3 (263.43).

Key words: robust flavor style flue-cured tobacco; different leaf part; the correlation analysis between

chemical composition and sensory quality ; principal component analysis

WA E#3:2013 - 05 -21

EETE 7 I8 Tk A FRTAE2 3] AR B (HNZY012012347)

VEE BN FRAh (1972—) , %, 7Ty B AEIR A, 3T iy P 08 Tk A FRGTAE AN 3] TAZIT , 2 RAF 5077 o) A MR AL 5.

BEEE R (1971—) , B, T & BT A, FEM 42 T F IR0, 1+, XML H @ AW EAF L 547 4
A



555 1

WAh, F kB A 2B R e EF R © 27 -

0 55

M L DA i S5 R 2 oy FE N AR AL 22 0y
9 2EL B i T R 1), A A 2 B 1) A A A L A2
2%, A [) 26 LA 0 RE 22 TR b 2 B A7 TR R 22
S ] AR ] XS AZ G IR AR R ],
FOHA R M B DXL P AE i Al o ) B
PRAF B BRI 22 5, DT 3 B HEAE A6 400 e 7 1A TG
k75 T A B R AN TR 33 % 18 vt O B4 i )
NS & AW NN A N L)
.

IR, [ N S 3 5 22 5 MR PR AN [R5 A6
R A2 3 (4 22 S, T X [R]— ik AN [] XA £ B
PR R i SR 5 A0 E 75 69 R T 5 T 5 4
b AR XK R A A R 5 A AN )
SEGE A o VIR AL K A EAT T RO A, I X
WAL AT AR R AT TR, g5 T 4y
GVBCKRIT 4 i FRFAE s H. R. Burton 28 L0 143 jig
41 AR B, XA R R Berb 5 S A e A R £ IS PR
TIPS AT AN, I Xk 2 43 Z 1] Y AR O
PEFEAT 3 M. H R W A 023 U0 R 19 46 25 Al
G153 T it S ) A S A Y BIE 5, AR SCHUL e IR
I FE B A T NC89 S AT R 42, % He 4 M Ay
KOy U Fr B0 H B 2 By B A R D R R AT
M o e A7 R PERE , R SPSS e it 4k
PEXS I OTA T (92545 B AT VRO, B O dE R i
AN T DAV A o 1) 22 S, 6l i P 258 0 4 51
FET AT, B e M e ) ] A R

1 5

11 #HRFLES

KR = b VT B FE PR S, ARl NC89, 55
9 C,F.

SKALAR ¥ 84 HT %, 4 22 SKALAR 4773 7]
By 28 18 B IR, RN T R B B A AR T GC
6890/MS 5973N IS — FREC FH Y, EH Agilent
oS

1.2 LWHE

1.2.1 WERSVAZE KRR W ) =B
AT 5300, 43 S B2 (it RT3 3 345
U1

1.2.2 HRBEWRDWSH R R B 208 A
J51%: (SDE ) X 25 45 ity v 8 75 W ) Jo 6 A 7 41 B Ah 2.
FIHT GC/MS [ NISTOS i % HiAT: v 2% A R i o3 i
TTE AT SR P PIFR IR A Hh 22 oo 8 22 1) 7
AT REATE R

1.2.3 BRERCEEFWNUE  5550F 17
FRUE YC/T 159—2002"7  YC/T 160—2002"* | YC/T
161—2002") , YC/T 162—2002"" #5253, % 4 A4~
A3 UAE i v R 7K I RO L K M 3 TR L A
YIS S

1.2.4 HRHBRBEIENFE 25054 N A5
YIKE )22 )5, T LM AR 5 T (60 £2) %
ARRRRE , (22 £2) °C Ry fE iR AE IR AR N, 52 Pk
48 h PR A E (12 £1) % i) g AR
D PFR N A R R R R
AR B3k 05 T A TR A

2 RS0

2.1 SYMARWEERES ERLERDTEE R
BHHER

X NC89 b 44 v S o3 VI i i A 7 I F
W A2 AT PN R I3 40 BT, DU e 25 R L3R 1
e 2.

FH 2R 1 AT NC89 M i ) 258 AR — 0 B Rk
Oy A IR DR AR LM R aR1/3 >
/3 > At F o> 3 13, BB & IX B i
SRR X U BH R v 2 R 0 A R B
S A TR B BRI G AE [ — I R B AS [R) A
G3 A AN 5] H A 3 i JEAK U 807N 0 v )
R I3 R (3 A B T 4 o 5 Hl ) 78 A, BB ARIR,
55 NC89 iy Ffr 4 4 Jr K 43 VI M v 1 D1 W 245 SR B A
NC89 M- Fy b S/ &t BBl 5 o« P31 /3 >

%1 NC89 @At AR B bR B e ek RS E L FE LA

B OB IS8 i i

- -
BER L

KB EREA (uce)  /% W% % R ke M W
Uy 186.51 31.30 27.20 1.31 2.85 1.15 0.46 10.98
43173 198. 89 35.70 31.60 1.25 2.50 1.13 0.50 14.28
e 1/3 187.71 33.90 29.60 1.29 3.04 1.15 0.42 11.15
M3 1/3 179.78 29.90 26.70 1.48 3.10 1.12 0.48 9.65
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%2 NC89 JuAbh 4 JA R A 4Pt K 693 R 5 #3514 Vi
PR FAR OEE OWE RAE RN A REME sk RN KB EH
LR 6.5 6.5 7.0 6.5 6.0 6.0 6.5 7.0 7.0 7.0 66.0
M2 1/3 7.0 6.5 6.5 6.5 6.5 6.5 6.5 7.0 7.0 7.0 67.0
W13 7.0 6.0 6.0 6.5 6.5 6.5 6.5 7.5 7.0 7.0 66.5
M3 1/3 6.5 6.5 6.5 6.5 6.0 6.5 6.5 7.5 7.0 7.0 66.5
SR> R 1/3 > 2 173 BB R - F4R1/3 > A3 BRIEFRBRHES TS
M 173 > it o> iEEE 173 SRR ST [F] W HAC T R0 T

— I B AN R A o A R A 5T 1, HO 2R 3] P EERE PR & 07 F Eay

ISR UG R GV BT T DA e o A Ik 3 ) EHM I 276 445

S CT T SR TERTUIDS TS 2t
LA LS 7 1 Iy 40.577 3 13.526 38 644.381  0.000
2.2 AR XA E TR R 4 AL 22 R 40 R WEME  30.895 3 10.298 205 966.667 0.000
B R B 44 B 0.062 3 0.021 1098.550  0.000

R SPSSI7.0 SkpER ol s b sty S S S

o , oy R, i . . . )
%:Ta@ﬁgfn%?ﬁ%ﬁ*ﬁ,%%ﬁw XA % 4% 45 SHEE  0.03 3 0.004  12.390  0.017
FRAgEZE 25 9 L 3 I 4. B 2% 3 W1, NC89 i R 18.019 3 6.006 147 846.296  0.000
A TR) - VDB 457 22 T) 49 7 R ol 40 % R0 B AL 2
T I 25 SR B 2 ) (P <0..05) , d B [a] — it k4 BRUERERENGT EZ5WE
HOAN TR XL 2Z (0] B 7 R o0 & i R B2 Spepgens 2rm of 05 I P
AR W 22, IR R B[R] DX ASE 1) vk 7 B AR FSJE O 0.551 3 0.184  58.800 0.001
I NTE SR B R BIANE. H3E 4 775, ARSI FSHE 0351 3 0.117 37.467 0.002
P RHECE R SR R AR Ak WeEE 1.001 3 0.334 106.8 0. 000
RAABENEZR (P <0.05), 1 X Z2 40 B 3 HRYIE  0.000 3 0.000 0.000 1.000
b RESHE TR MR 2 (P >0.05). A0k 0.451 3 0.150  48.133 0. 001
2.3 ﬂfﬁEE{Eﬂiﬁﬂiﬁiﬁ\ﬁ%ﬂﬂiﬁkﬁiﬂﬁZ 15 0.338 3 0.113 51.571 0.001
- I8k 0.000 3 0.000 0. 000 1.000
B RHIE R 5T AT ﬁifiﬁ 0.338 3 0.113  27.769 0. 004
5 A ASTIP S Y * : : : .

A NC89 2 K53 Jgjkﬁﬁﬁjmﬁﬂt*ﬁ’ WESHE 0.000 3 0.000 0. 000 1.000
LER L 5 Figk ﬁ- 25 A, AR 4 MRHMEE K 0.000 3 0.000 0.000 1000
>1,SPSS $ TR 4 A>Ty HIr 22 i A 32 B4y 1378 3 0.459 1.629 0.317
YT 24y Wk 40. 13% , 25. 08% , 17. 97% ,

16.54% ,Bj 4 ™ FE W0 Z 518 %N 95. 74% . %5 NC89 At AJA K B 4HbiMR K &)
R, B 4 A 305 B RE AR R VI ik A id sk EACNARE GRS 23 3
JRRERFAE. WOy AEIEM v Rk suieR

H2e 6 AL 5 1 B Ris X, L, X, , X, X, 1 8.02 40. 13 40. 13
Xo, Xo X B RBECR, BIES 1 A oS A I e 2 5.01 25.08 65.21
TR s R A R BRI O R 3 3.59 17.97 83.19
BFERR HE A SR PR R A B 488 5 50 2 Bk 4 3.30 16.54 95.74
J—:tXII’XIZ 1X15 7X17 7X18 7X19E(J/%§&ﬁjcy EI]%Z/I\E‘E Z 88(3)2 8(1)491 zzzj

‘/\L N tl‘\ é ﬂ‘\ 1| v \1%; M . . .
AT FEA bl W T R R AN R PR R B ; 0. 004 0.02 100,00

IR P IIERE RS 5 3 B FRIBA X X,
FEBR, W LR U BB F R MG AR IR

s o 4 EWARIBA Xe, Xy Xy, Xy IR BHBK, LR F L F, Fy M F, X4 AR, Al E X3
A RUE OSSO PR R Bk LR UM SR SR SR RO



%5

WAh, F kB A 2B R e EF R ©29 -

F=F +F,+ F,+ F,
WL TG 7 S 4 > ERGr A LA
KTV B2 SRR o) , ZERANER 7 B
k6 IR TFRTIERL)

. - TR
e bR 5 3 .
%@%ﬁ%ﬁ% 0.928 0.052  -0.305 -0.206
BRE(X,) 0.984 -0.131 0.009 -0.123
HIFHE(X;) 0.989 -0.133  -0.057 0.014
BAX,) -0. 804 0. 033 -0.010 0.592
R (X) -0.528 -0.233 0.799 -0.145
PiBE L (X,) 0. 058 0.251 0.481 -0.836
AL (X)) 0.078 0.429  -0.619 0.637
BEOK EE (X)) 0. 888 0.081  -0.452  0.032
FR(Xy) 0.923 -0.172 0.330  0.073
HR&E(X,,) -0.161 0.591  -0.776  0.149
WHE(X,) -0.389 0.577  -0.569 -0.436
B (X)) 0. 141 0. 864 0.440  0.201
RIR(X3) 0.923  -0.161 0.339  0.075
(X)) 0.435 -0.222 0.257  0.832
P (X5) 0. 141 0. 864 0.440  0.201
3k (X6) -0.380 0. 527 -0.098 -0.752
WRBEME (X)) 0. 141 0. 864 0.440  0.201
TR (X)) 0. 141 0. 864 0.440  0.201
B3 (Xy) 0.583 0.789 -0.178 -0.073

KT ZBRERE BB

Y ] 2 2 4 WérbA
BRREH FORS R Ry Rosy B0
40 288.18 86.95 -64.58 -43.08 267.47
m431/3 313.33 86.35 -69.67 -44.90 285.12
R 1/3 0 295. 80 84. 49 -63.40 -42.41 274.48
313 279.77 85.77 -61.77 -40.34 263.43

R 32 B A3 43 AT 45 S T B AE 0 A R R
Gy A B RS SRR (RD F,) AR
1/3 > 173 > Gxnf o> b3 1/3 5 240 B il 3%
PR SR KA (B F,) #5353 3R —35, 3P Rhx JL
TR BRI AN K s Sl A (BD Fy) St 5El/3 >
M 173 > M > 9 173 ik b 2 (BRI F,)
L 1/3 > 0 1/3 > 2F o> 114 1/3.

NC89 4 M- [\] 43 VI AL 1A 25 4 o 2 AN Ry i
J31/3(285.12) > Wb 1/3 (274. 48) > 4 B
(267.47) > M3k 1/3(263.43) , Bl 3@ i 43 Y14 - 1
LA RS A TR T, a3V E AR 173 Wit i dT
mrp 173 YR, 3k 1/3 Eh 07 2.

3 4hg

ARG T NC89 MM 4 M R S 43V A
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ZEETSATTA 1/3(285.12) > 1/3(274.48) > 4
M (267.47) > 5L 1/3(263.43) , Bl i 43 9] J
LG B 2 A BT 3T, 0 DJa R 173 1 i
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2HAMNBT VR RS ETEFR, ME MM 450001)

FE B B AR EIR A B3G5 5 3t BB AR S 69 AF 45 KM HUER B2 Ao AR £ 708
SRy pH 34T T 2 @it HF MR T B AEAIER A IR A48 pH 09 Fh. A
YA A AR pH AL 15475 A HLBR 69 R IR A 2 R AR, S RBR .+ 28R b BR % 27008 S Aa4h
pH {AAR T %5 vm 3 K. 2% v £RIR A Aa4h pH 1A eG 11 APAEE LB A B G Zm o o4 R KA
R, T BR e BR , R BR ,AFANER , B A R B AT AW A kA4 pH AR AT AR K. 48 LT 4,
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Study on the relationship between non-volatile
organic acids and total particulate matter pH of cigarettes smoke

QIU Bao-ping', LI Qiang’, LIU Xiao-xu', GUO Lian-min",
QI Lin*>, GUO Peng', CHEN Liang', ZHANG Jun-song’
(1. Hongta Liaoning Tobacco Co. , Lid. , Shenyang 110002, China;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract: The content of non-volatile organic acids and total particulate matter (TPM) pH value of repre-
sentational brands of domestic cigarette samples were measured and the mathematical analysis about the
effect of organic acid on the mainstream smoke total particulate matter pH value was carried out. The results
showed that the malic acid , n-pentadecanoic acid and oleic acid had significant influence on the pH of total
particulate matter in cigarette smoke. In the 11 kinds of non-volatile organic acids, linoleic acid, oleic
acid, malic acid, palmitic acid, oxalic acid and linolenic acid had a great influence on the pH of total par-
ticulate matter in cigarette smoke. In conclusion, malic acid and oleic acid exert a greater influence on the
pH of total particulate matter in cigarette smoke.

Key words: total particulate matter of cigarettes mainstream smoke ; non-volatile organic acid; principal
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P, R ARG HEEREA A pH X RF R 31

component analysis

0 35

FE A HILIR S 0 B 0 T B AR A, B
B MR 8% ~12% T I g PR
KEZ 5084 B 2454 ML, — ¥4 S &, b
TN LW AEAE Y L A LR 5 A £ A
A A ST AR, AR R R R S
FIA IR R AE ) R A 2 e R 4% 2 A HLR
FR) A3 BIF X T 08 A S 75 B, X A £
JB i S AR P R I S B E R Y.
A, pH {35 T BRIk et A HLAITCHLLL 43
(TR TP A 0K 255, R M08 58 ) O R 32 SRR (] i)
S5 08 14 2 R

A ST E R SRR Y pH 5 AR 1 R 1
A HLIR 18] (56 R AT IR SE , Ay i3 AR 45 40
WM ORI pH (3 R S 4, AT A Bl T4
HEISOARH 4 155 55 B HLIRE AR 5 J3R 42

1 5

1.1 #MREEE

P AR UL - [ P 5 L A A 42 b R T —
FAEM 16 Tl | IAM 19 Bl =S40 7 Fi.

SrNEE R HbE oK BRSNS AL, AR, R
FE EOE AR A FR2S R 75 R VN R T
B HHEIR .+ = BRR PSR R TR L+ TR AR
fEIR BEHRTR , AR, o ] PR 25 R AL 9B Al 23l 22 ]
PR THIR (> 99% ), ARRTA AR 2 AL 5 Wik
R R ( >99% ) , ACROS 23 ] ™.

LMS + 52560 2 AR AL, 7 [ Borgwaldt-KC 2% 7]
75 EL204 TR 7P fghE ) — 480 2 LA IRA
F 5 Agilent7820A A 4315 4, 56 B 4 BE AL 22 W
773 ST—07B BUZ I REMRRAL, IR ST AN R A
FRZA w] 7 s HH—4 B8 8 35 K 78 B , 4= i Bk
1A R 7 77 s HZQ—F160 T4 3 iR 39 55 92 44
Kemskmes] 7 ; DGH—9145A B A X1
WA, bl — TR A R R
1.2 Fi&
1.2.1 #mAEE MSAEI U M 22, FR e
PUBTTE I AS , 5 A T4 4R o, e b A NI IE AN
FE Al s YC/T 32—2000 HERS I H5 7K.

1.2.2 HEbEEZEENRIENE"
PR g KBS, BT 100 mL ~F RGP, Ji 40 mL
10% B/ M EEHWE, i 1 mL & BRI BRI IR, e
L EAR BEE,80 CARIAINAL 2 h, re 31 2= 5. 1]
Bl AR 10 mL F 100 mL Z336 3 2+, A 20 mL
TAEERKIR AT, B U 10 mL 5 B A I, AE
3 WA IFEBUR, A 3.5 g TTKBRERN T8 7.
B0 o AR RO ] B 06 Gl L D B ek A8 2ok i /s
T 1 mL @35 AT AR S AT

SRS Z& A0 R 35 £ HP—INNOWAX
(30 m x0.25 mm x0.25 pm) ; S WA S D

4 °C/min
IR 280 C; #)FFHE K 50 C (2 min)

220 °C (20 min); #F 7 3 29. 134 cm/s; # 7 &
1.2 mL/min; /i kL 5: 1.

i 4% (FID ) Jil B 280 °C 3 &< 35 ml/min; %%
A, 400 mL/min; £ 20 mL/min.
1.2.3 HEERBSKAEY pH WNE G
At SR IE A AR B (22 £ 1) °C, AHRHE S (60 +
2) % AT T VAT 48 h DL L. BHZAIM R BLTE 1S0 fl
W7 T TS MR &, B HOE AR S S L
FA , B Oy A MR A AR 4R 20 SRR YY)

AR e RIS, WERRA S H, AR
F TR 30 s. B Ja AR i 4o %, #5810 ik A
IR RE— A 150 mL )™ 1T = b, SR 5 A
50 mL 5,50 mL pH =7. 00 f248K, 7R
25 C,IERHHFER 120 t/min 4 FIRZ AL 0.5 h,
B = fMIRER T E 0.5 h J5id g, & TR
I 5E BRI pH AR S 00 32 A0 ~ORLAHY) pH.

2 ZRHHHE

2.1 FFELZEEVEMNERESKAEY pH &
EHR

A ot b A S MR DLIR 75 1 0 R 25 2R
DL 1. A A AR SORLARY) pH I 2551 L
7% 2.
22 HEFFERMEANBRS ERBIAAEY pH
ERIKE S
2.2.1 RBXRESGWH PG ERE TR pH
EE ISR AR R A DLER A L B 80
A B AT I EAC R, AT IR G SCBHT , AH G
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k1 BMAES P IEELEA IR G EF mg/g
HBFS EHR Wl T ¥FHE®R THR FER  ER W50 THER WIMER  WIRRER

14 18.21 1.34 0.32 53.84 0.02 2.46 8.08 0.61 0.88 1.70 3.48
24 16.13 1.36 0.33 57.25 0.03 2.48 8.28 0.59 0.86 1.57 3.51
34 18.53 1.30 0.42 61.88 0.03 2.30 8.97 0.54 0.75 1.51 3.13
44 17.09 1.42 0.39 60. 84 0.03 2.31 10.61 0.56 0.87 1.62 3.40
S# 24.84 1.70 0.96 46.13 0.05 1.82 19.93 0.51 1.04 1.45 2.20
6# 24.09 1.63 0.98 44.13 0.05 1.78 18.96 0.50 0.97 1.34 2.25
T# 21.72 1.79 0.62 63.37 0.05 2.30 12.45 0.75 0.95 1.88 3.14
8# 20.79 1.76 0.53 70.93 0.05 2.14 24.26 0. 66 0.91 1.32 2.76
O# 20.79 1.76 0.53 70.93 0.05 2.14 24.26 0.66 0.91 1.32 2.76
10# 15.12 0.96 0.51 56.40 0.03 2.22 6.64 0.54 0.87 1.54 3.27
11# 17.31 1.46 0.44 57.66 0.04 2.67 9.04 0.68 1.03 1.84 4.10
12# 16.36 1.83 0.68 58.22 0.04 2.66 8.13 0.67 1.01 1.79 4.14
13# 16.64 1.10 0.88 57.29 0.05 2.55 8.37 0.65 1.00 1.57 3.37
144# 17.14 1.90 0.26 64.39 0.05 2.72 9.47 0.70 1.00 1.77 4.01
15# 15.76 1.25 0.37 53.44 0.05 2.42 6.82 0.57 0.96 1.64 3.49
16# 16.91 1.24 0.42 57.07 0.04 2.64 7.55 0.73 1.05 1.69 3.86
17# 18.68 1.37 0.47 63.03 0.04 2.92 8.34 0.81 1.16 1.87 4.26
184# 17.27 1.53 1.03 58.02 0.04 2.58 8.18 0.67 1.08 1.87 4.32
194# 19.23 1.25 0.41 60.56 0.05 2.84 7.68 0.72 1.10 1.86 3.90
20# 17.93 0.96 0.53 60.02 0.05 2.70 8.67 0.71 1.03 1.74 3.78
21# 16. 60 1.07 0.44 56.18 0.05 2.52 7.97 0.61 0.89 1.48 3.61
22# 17.75 1.56 0.37 64.49 0.04 2.48 9.61 0.60 0.87 1.62 3.84
234# 17.01 1.57 0.36 60.57 0.04 2.53 8.60 0.62 0.92 1.66 3.81
244 18.12 1.15 0.42 60. 38 0.05 2.95 7.81 0.70 1.11 1.84 4.20
25# 17.47 1.52 0.36 58.75 0.05 2.96 8.85 0.72 1.10 2.01 4.36
26# 17.31 1.12 0.35 54.08 0.04 2.66 8.36 0.64 0.97 1.61 3.10
27# 16.84 1.56 0.34 60.55 0.05 2.91 9.29 0.72 1.10 1.87 4.41
28# 18.86 1.29 0.52 63.76 0.04 2.38 10.99 0.57 0.94 1.67 3.17
20# 18.56 1.30 0.61 68.25 0.05 2.75 9.64 0.66 1.05 1.91 3.94
30# 17.34 1.16 0.91 64.09 0.05 2.48 9.67 0.60 0.94 1.72 3.56
31# 20.33 1.65 0.44 68.73 0.05 2.76 9.38 0.67 1.23 2.20 4.71
324# 19.63 1.78 0.42 69.95 0.05 2.79 9.96 0.70 1.13 2.06 4.52
33# 18.34 1.74 0.45 62.71 0.05 2.87 9.46 0.71 1.14 2.02 4.41
344 16.70 1.56 1.49 55.59 0.04 2.42 8.28 0.54 0.82 1.62 3.62
35# 17.15 1.58 0.42 60.13 0.04 2.65 8.16 0.63 1.00 1.77 3.86
36# 15.21 1.14 0.39 57.19 0.04 2.55 7.27 0.61 0.92 1.62 3.86
374# 16. 66 1.18 0.40 52.02 0.05 2.61 7.50 0.61 1.06 1.64 3.54
38# 17.08 1.41 0.28 56.56 0.04 2.85 8.76 0.70 1.15 1.71 4.23
30# 16.50 1.26 0.28 56.43 0.04 2.75 8.36 0.66 1.08 1.55 3.88
40# 18.35 1.43 0.33 62.32 0.06 2.55 10.90 0.60 0.84 1.60 3.75
41# 17.67 1.33 0.45 63.03 0.04 2.45 10.41 0.57 0.95 1.66 3.61
424 16.08 1.39 0.35 58.99 0.04 2.24 9.98 0.53 0.83 1.55 3.45
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A2 AmMASEIZRAS Y pH BT 4R
EIT= 1# 2# 3# 44 S# 6# T# 8# o# 10# 11# 124# 13#  144#
FERANSPAEY) pH 6.200 6.139 6.149 6.289 6.291 6.200 6.020 6.131 5.900 6.002 6.074 6.142 6.112 6.148
EMT= 15# 16# 174# 18# 194# 204# 21# 224# 234# 244 25# 26# 27#  28#
ERMMA KA pH 6.101 6.009 6.013 6.118 6.082 6.055 6.038 6.014 6.125 6.007 6.141 6.050 6.140 6.142
B 5 20# 30# 314# 324# 334# 344 354# 36# 374# 384# 394# 40# 41# 424
FERASPAIY) pH 6.036 6.039 6.070 6.107 6.102 6.100 6.012 6.077 6.069 6.020 6.014 6.088 6.068 6.158

SYMTES IR 3.t 3 A, E R ASRAHY) pH
ECPEAN PR AR5 3 B R |+ T BR A R A S Ik R B
Wik 0.837 8, 0.827 8 F10. 814 4, Hofth A5 WL 1
B 2B 9k R BR R 0. 795 3, W3R 0. 794 9, 47
R 0.792 0,#f <0. 80 HAHZEA K. Hesp J ik +

k3 RmMA B pHIES

IEHE KA HUBR 0 £ B
FESAwsg AT KHRREL
X, R 0.837 8
X, T 0.789 6
X, +hmg 0.827 8
X, PR 0.7920
X, T g i 0.795 3
X, R 0.814 4
X, A 0.770 1
X T VHIR 0.794 9
X, FEAH R 0.756 0
X, WRER 0.763 7
X, W 0.754 1

e R 2ZE{H Amax =4. 787 68

K4 BRHERYaRTHET ZBER

4 YIS
or Bk D5 %/ % BRI/ %
1 4.513 41.029 41.029
2 2.613 23.752 64.781
3 1.188 10.796 75.578
4 0. 845 7.682 83.260
5 0.698 6.343 89.603
6 0.436 3.964 93.568
7 0.353 3.211 96.779
8 0.192 1.747 98.526
9 0.079 0.719 99.245
10 0.046 0.416 99. 662
11 0.037 0.338 100. 00

FLFR AN I R X 3 I R ORI A B pH E AH X 5
BK.
2.2.2 ERAoH Lt SPSS EK{EXT 42 15345 H
FESL PR R A VLR & & 5 A AR AH ) pH
(EIEAT M0, A3 Bl S 3 4 FI3E 5. 635 4
JT 2o AT AT e Ab B AR B e JE 3 A FE R
J7 2 BTN 36.65% ,25.06% F1 13.87% .

HH e 5 BT, 520 32 3 A A0RC AR 9 pH (E I AE
FERMEAPLER AT 474 3 2.

1) L4506 i TR A AR T2 YR TR I YWl TR AR I R
IR, R sZ e F AR ASORAR Y pH (E R 2R R, HE
Wi R T 4y 5 2 6. 83% ,7. 45% ,7. 53% ,7. 59% Fil
7.24% | BT N 0.367;

2)FAERR N R T R AT AE IR , H
KSR 7.25% ,5.95% ,4.78% F17.08% , 4
¥ 0. 250 6

3) A HLER RS R IR, H 52 i AL EE R 0. 1387.
I S A AR AR Y pH A Y 32 SR R IR
SRR IR IR S

%5 ERNSEE(BETHETLEE)

T AT e 3

B iR -0.115 0. 865 -0.225
[Spivd 0.0832 0.710 0.257
T -0.133 0.300 -0. 665
SRR 0.220 0.300 0.794
+ AR 0.387 0.570 -0.161
FRAR 0. 862 -0.346 0.269
FHEIR -0.446 0.844 0.036
TSR 0.790 0.142 0.313

TR 0.871 0.220 -0.144
BRIz 0.877 0.040 0.152
NI 0.837 -0.310 0.310
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VAR R Y pH (EPFT 8455 A HLIR Y S 1B 7>
Pras R s SRR | TLRR I R X 32 M OB AR
Yy pH ELARRS SN AR, X2 0 323 A0 =R pH
(E AR K R AT F2 0800 3 M 4 2R S, A2 5 1Y
UL ApARIE 2 AT HLIR 5 v, SRR I T R T 1R Bt
IR F TR R IV JBR TR T =53 M ORE AR ) pHL {ELAR X
SEMARCR. £ b R A S SR 1R M 1 0 3 30 M ORE
Y pH ELHA B

SE k-

(1] H#h & EEAFIM] dom: B R LA H K
#,1997.
(2] KEZE, ZHW, Rie. WP ANRY 2] €3,

2001 (4) :374.

ok, AR, #AK. EWERBERFELSEL
PR A AT [T 08 3 A4 4%,2009(10) 32,

Era . mEAAF[M]. Jbat: B R b R, 2003
REE, B FLER. EREMSR - F R E
kR E N E P AN ] P B E R,
2007,13(1) :11.

mRe, EHRX,FEE, S WEFELRAEELR
M AL ER B Bk e [ D], 7 AR 3%, 2008, 24
(1) :167.

BEL, GILE, KAE BEFNERS N EEEF
kB AN PR R LA RHERLI] O ER R, 1997
(2):22.

kA HET,EHK AEIRERA AN AR
A AN 2T F R [T]. 247 B ¥ F 4R, 2010,
26(5) :567.

SR KRR, N E . R 4 T e AR R B
BT[] 8 A H,2002(4) 21.
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HXD it T 1A A 1R 2 5 i = 1) 35 )
Rps, ERF, ABER', @pid’

(L. WEEEIYHRTENE FEEME, W5 FE 461000;
2AMBETLSR k5L TRESER, W AN 450001)

g,

RE o7 7 i KRt 2 AL (HXD) A TS5 CO, MK 2 A 4 = 7 X & HXD & Tt
2R BB A By B LR B A BIR G Rw e9 R, 45 R A (5B HXD AR T R A 22 69 8 Ik
R AR IR B B MR G R B KR R v S MR AT BT R RS AR 2 AP A
JEIr KA Z 608 ik et 2235 Be b ) A8 B i, HXD 2008 Ik et 2 508 BB R 2 8047, AR5 Lk 4
H15% .

KR HXD AR T ;CO, WK ; B R 62

RESES . THU52°.3 XEFRE:A  DOI:10.3969/]. issn. 2095 —476X.2013.05. 008

Effects of HXD pneumatic drying on cigarette comprehensive quality

ZHANG Jun-ling', LI Shu-fang', LI Xiao’, ZHU Guo-cheng', JI Xiao-nan’
(1. Xuchang Cigarette Factory,China Tobacco He'nan Industrial Co. ,Ltd. ,Xuchang 461000, China;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; The effect of HXD pneumatic drying, CO, expansion and different HXD expanded cut tobacco
blending ratios on cigarette comprehensive quality was studied. The results showed that expanded cut tobac-
co with HXD pneumatic drying could increase whole cut rate and reduce small stands rate of the blends, cut
tobacco structure and elasticity were better; In the test brands, sensory quality of cigarette with HXD
expanded cut tobacco was better when blending ratios were the same ;the optimum blending ratio of HXD
expanded cut tobacco was 15% .

Key words : HXD pneumatic drying;CO, expansion ;cigarette comprehensive quality

THEZZ AL (HXD ) S04 DAY RLAF 1) - 22 78 2

0 55 WOBHCRE , 1 2250 76 (175, 3 9% 4F T 1R ) BF ¢ 24

CO, RZMME 22 N LR B, © 289045 15 M 4
WS Z R AR A R R 22 AR
R, AN AR T A 2 I K 5 1) et e i
R I A 22 o R 3 E AT T 4R e =Lk

175 H #A:2013 - 06 - 24
HEEWH & PREAH £ B (2012004)

SR HXD A K RE TR B R CO, I K A
20 N FSEBEA E W, R AT 2 Fhb iy =
X A0 22 5 R RS R AT 2R 0 A T Y PUARE, T E B
ST HBBCEC], S 76 0 0 Al 35 4 ke s 5 1

BB N R (1967—) , B, TH A FSEA, TH BT LA RRAENS LT, TE2HRF @AM EmTH K.
BIEEE . ZR(1967T—) , %,  Thhida B EA,FNBILPRER, TEHRFTOAMELL.
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M5
1 S

1.1 MR5E

A JES EMEC T5 0 22 SRR S A MR AR, T g R
R AL A FRSE A F ™

VEEBM] HXD i TR =2 CO, ik
W22 4 7 2% s KBF240 RUE JRE IR AT , 78 1F =14 A
775 QTM8 BUZEA MG, Wrafi bk 22 7] ;s HP6890 <,
FRETEAL, SEE ZHEAE 22 F] 7=,
1.2 XWHE
1.2.1 #mEME Bl 000 kg FAHLUMR) 221
KA 22, R HT HXD 34 Ak B i ORI AR PR
FH AL CO, IEZRKEAT IEH AL B HXD 4RI Ak
2 ¥ AR B (13% ,15% ,17% ,19% ,21% ,23% )
TE A BRSNS HEAT R I, CO, IRk 22
AIBECLL By 15% , FAb 4 734 1E 8 L1428 i in 7
Bl
1.2.2 R K 2 Ff a0 SO0 ik M- 22
Beog AR W22 R B2 R R E SRR 5 B 1L
JEAEIN P T KA 22 ) B s A ) PR R AR AR S
TRHH AR BRI A TR T PP
1.2.3 #EmEEER  FER VO AN R,

CO % ik

ARES A

H1 BRELETEHA

R P2 BURE A 1 FN 2 A 37K 38 SR A
2o 25 BRPEFEATINAR s BORE 503 R 4 B SRR
W BEL B RBE | AT SO RS B A g G A
PEAR BRI AR AAT Mk bR 9, PP WA A7 M i i
m%%mfm.

2 ZRHINHE

2.1 2 #7KAIEM 2 ) IR BRE SR X LL 54
HXD R4S CO, B2k 2 Moy 24k #iln- 22

14 PTG 25 R N & 2 B

100
%439 59
90 1 827 85, X%
80 F I M copik
70 |
M 0k = T |
& 60 - 700 4 IXD T SEi
Sl [
40 + ::::
30 F [
20| [
100 3.933.77 : e
0 L P N <% I - " N
By R Wz oL

A2 HXD & iS5 CO, Bk
B 22 2 B2 Ao ) Y b

HE 2 v, 5 CO, %Mk 4b B it 22 4
HXD S 9 T ab B G I 22 s 2 R & T
2.4% B2 BRHE A RS, M 22 B R T 13.57%
22 2546 ( CO, g% i Ak B ) I 22 285 — WK i 40 ) &
P SPER G (H R 22 I A A XA
2.2 HXD SRFBERMHLAEBELGIX=mEE
S9p=A!

2.2.1 BERGEFELYEREHLEFRT LD
B HXD S Tt 225 CO, WAk AL Hn 22 5,
e 5 R 22 1 B I A I 5 SR DL 1.

1 LA FEA R B R B (15% ) F,
HXD S AL BRI EC T M 22 A, (F3E FE(E R s 22
FILT CO, BIKALBERL 77 M0 22 A, , e 22500 5 F
Ao T Ay —Ay it 5 10 22 (B 22 e AR S T L (2
BIR T Ag s B 22 R AR B RRAR, BT Ay
HE bR R HIET A,.

LSD f g0 R Bn, A\ —Ag 5 A, By JH 224
22 2RI 25 SR BT W 25 KOF BB ER i HXD <,
LT AR 22 B A W dnb 4 R TG 0 22 ) R 22 K R A,
FEERAN, HAL TSI HXD S TR IR 2288 5 5 A, T
24 2R 25 S IR B T 2 KOF B E I HXD <
IR 22 BE A5 B AIGIC D 00 22 i e 22 5% HXD <3+
BRIHZZ RIS BE LU B T, 4% 22 SR 55 Ak R B A PR,
H25 R IR IR B WK s B BC ] > 15% B, i )y
HH22 1 3 FE AR AR AU A 8 3. A R B I He ) (15% )
T LA, F A (R5E 22 SRR 22 58 22 S oAl 8.3, i L
ARSI 8 AR 25 S AN .3, DRI HXD A3 T A 22
S5 R RN A B
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KR, 5 HXD S T84 % 00 45 6 B # <37

(1 BEEERTIALHEISFHN LR

gL fK T4 et oy HFH
G5 W% W% RN HR % /(em’ - gT)
A, 13.28  82.57 2.61 90.47 4.78
A 13.29  86.7°°  1.98%*  90.02 4.61""
A, 13.31 846"  2.33°% 89.9%4 4.72
A, 13.4177 83.33°"  2.56 89. 62 4.69
A, 13.51"" 84.46"* 2.2°*  89.29" 4.72
A; 13.26 84.02°* 2.31°* 87.66"*  4.78
Ay 13.36%" 86.49°° 2.3°*  87.36°°  4.76

i RPIIERE N 3 4TSI R A s A, RoR CO,
K - 22 S5 BE L) S 15% BT T I 22, Ay —Aq 530 3o
HXD it T4 S5 2 ik v 2248 1S He 9 13% ,15% ,17%
19% ,21% ,23% WIBCTT 02255 Ay PL#L, 28 1SD K4, P <
0.05 % ,P<0.01 % *.

2.2.2 BEEESEYMEREXLSH B HXD
TR 22 S0 CO, BEZIKAL B 22 )5 , 26 04 B )5
AL AE R I3 2.

K2 HEEEBHEF M LR

RLELN] U g W FH/ MPa
B, 0.896 1.147
B, 0.897 1.072
B, 0.900 1.102
B, 0.907 1.116
B, 0.908 1.132
B, 0.911 1.144
B, 0.875 1.104

RT3 AP AT SR T E By B
CO, EMKM 22 3B 10 L Ky 15% (1935 10, B,—B, 43 M 3R
HXD < i T8 )5 B ik it 22 B 8L L R 13% ,15% ,17%
19% ,21% ,23% [{ 35 4H.

HIZ% 2 Al A0, S HXD AT 22 (i 45 1 il
B BCHL B A B e I BELZE 4 g, (HLECR AR TR
T CO, JEZ A 22 14 25 .
2.2.3 BERESEESIERXLLSMH B HXD
SRR 22 )0 CO, KM 22 )5 , B A AR AR RS
Fear ks s 2R DL 2 3.

1% 3 AL, AT HXD A TR AZ K 22 15 e
e d i , B ARl R AL SR B CO R
SN el A T, 24 HXD R R Ak
2215 BE B < 15% I CO RO D/ H. 22 57
2.
2.2.4 BEESHEBREREX LS BE HXD
S TR 22 )0 CO, IZIKAR 22 )5 , 26 10 B R o 4
H A Hr s R WL 3% 4.

%3 BEEEBBEAIGFEN LR

FE ol 2 = i/ (mg - 1) CO/(mg - %°1)
B, 12.4 16.2
B, 12.5 15.7°
B, 12.4 15.8*"
B, 12.6 16.2
B, 12.7° 6.7
B; 12.1° 16.5°
B, 12.3 15.6°

.5 B, HAL, 2 LSD Kk, P <0.05 # P <0.01 # % .

k4 BREEBEERESSMER

= R T VA
B, Vi By Ry FER
b BRI RS, A R AR
‘ TR, M BE R, S K
N R A T S RBELT , AN IR B 41
5, FH
g UMM AR ARG, R
B W AT 45, B
RIS AT A5, AR, U
B, GUIRALIE AWRAE 2 R 2K,
R
g UL SRR BT TR, T

RN RIS
AR, AR W AR, U
By R RS BE 2% , I
ARMRASE , i A

HIZR 4 R, SN CO, B AKAL BRI 22 1) 46 JH
FALE, B0 HXD i T 22 (1 S M e B I EL ]
15% I}, B XXM IEA AL , B UM AR RE LA i
e, IR, i 7E 2 B0 A L e A o
Y R R A AN 15% HXD T 2040 30 I ik A 22
XA RSB i A AR R A WL, D iR R B
e LE A1)

3 4hig

ASCR Ay B T HXD i TR CO, ik
2 B =5 2 & HXD A 4 22 A [R5 i EL 49
X P 5 M 22 S A L3 o R . 598 5T

1) 5 CO, IZARANER I 22 K1 EL , HXD 3 T4
A BRJE g 22 2540 5 B, i 22 AR B R L R
PR, TN XD 01 22 ] LR g e 5 A
LZI AR LR AR 225 IR > 15% e T 0
22 HFUE AR B3 IRAB T LU ] 368 5 A 8 22
AR AN
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2) B HXD T i 2245 I H ] A B
AW B B o, HLIRBHLEC—RT 45 m CO, Ik
M 22 1) 26 41 5 HXD O 4 J 2248 B e ] < 17%
I, SR A A B s BRCH B < 15% 1, CO
BRI/ H 22 S e 2 sEAni B g A RS 0
1M, FEAFBEC LG R B HXD Ak 2
A 22 (B R L T CO, REZAKAL B .

3)EFTHEIEIY A RS-0 b Al LR T HXD 5
TN K i 22 854X CO, WK it 22, L d (242 1 HE 491
N 15%.

S 3k
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)& Jer A SSR R A R AR 52

IR, LR, RXH, ke, e a

(LAMBETL¥R WERFETESER, A AN 450001;
2R BT ARFTENT BMNEE, LR BN 277500)

FEE . %I RGLL S At A R, A 504 6 M et 8 32 & 55 7] (SSR) 447 ¥ R &8 4% X %52 (PCR)
HRAERETERERLZ A6 ZAE 2T SSR ¥ 3869 %0k, 25 % £ 90 . B 5 et SSR — PCR &5 5% &
R % 20 WL 4k & 435 ng #4% DNA,1.5 U TaqDNA  &-8%,2. 375 mmol/L MgCl,,0.6 mmol/L
dNTPs #= 0.4 pmol/L 3] 4.

KBRS E 857 DNA R R AL R BEdE X R

MES LS . TS424;Q789  TEFRZER:A  DOI:10.3969/]. issn. 2095 —476X. 2013. 05. 009

The optimization research of flue-cured
tobacco SSR reaction system

WANG Guang-chao'®, MA Lin', KANG Wen-gong', ZHANG Rui', TIE Jin-xin'
(1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Tengzhou Cigarette Factory,China Tobacco Shandong Industrial Co. ,Lid. ,Tengzhou 277500, China)

Abstract ; Using flue-cured tobacco varieties RG11 as raw materials, the influence of simple sequence re-
peat( SSR) amplification on flue-cured tobacco SSR analysis of polymerase chain reaction (PCR) system
of the main ingredients and among was studied ,and the results showed that flue-cured tobacco SSR-PCR for
20 pL system, including template DNA 35 ng, 1. 5 U TagDNA polymerase, 2. 375 mmol/L MgCl,,
0.6 mmol/L dNTPs,0.4 pmol/L primer.

Key words : flue-cured tobacco ;simple sequence repeat( SSR) ; DNA system optimization ; polymerase chain
reaction( PCR)

Wi A J oK FH DNA 45 S0 3 HOR AT UL DNA K-
R A i o AT DR MR P 2 E

TEA A A 7, JE I ot b B RS T L5
M 5 R o AR A 1 e R S A I A i o 7
P BRI R Tl A 7 R BN T 19 )L A2 2
(o I 24 T (S PR X AR - 14 — BB SR T DAY, 52 30058
AN Z R EK. Fi# DNA 7 FARCE AR A

5 H#F:2013 - 01 -29

SSR ( simple sequence repeat ) , B} i 5.5 55 2 4] ,
JEH S. Moore %5 75 1991 4EENL (3 FARILHA
WARI B AEFRIC. SSR L)L PCR ( polymerase chain re-
action ) Sy 3R, 15 £ A 14 £ R, ML
AR R R I T AT 4 G i 1 DR <1 4 18|

EEBN: I 2(1987—), 8, ThHE A TA,HFMBZILFRMEMAE, TEALH @ HIBE LI K.
BEEE . DHAR(1964—), 5, THEERTA,FMNBEILFREEIZ, L, TE2HAFTOAMELEDERAERTE.
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Yy, BT AN b Pl DR 4 B R 0 e ) o A R
AN, T3 = W RN — DT 35 B X 43 AN [ s Fof
() B 1. G. Bindler 2" F|F] 684 %} SSR 2| ¥ 7E 16
AN A G 2 S T TS — TR B SSR
E§E. H. S. Moon 25" 4387 T 100 %} SSR B| ¥ %t 5
AR S AL 41 DNA $ 325 3 Jen] 3545 56 gk
SSR &%, C. S. V. Rao 25" F| ] SSR #i & T 30 4
95 0 it s A% A8 SR 3 0 35t AR AL R B A, LS
ST FrA w58 e A P R & 2 B 2511, SSR. A
TC A B DA S 1 SR 28 1) DX 480 1 58 00 i R G
Bindler 2*" | FF1 57 21 RE M (o T0 2L bR 015 5 A 2 5
PR 2H 1) e o3 PR 3 st A TR, Ferp A B 2 317 Al
TCA 2 363 AN i, -2 B i B %) £ TR A e 1]
FE/NF 2 TTASIEXT B 1.5 em.

AHIEFT LAKE S MR Sk S ik R EBCH: DNA L 5
TIREMA S J5 M SSR 4734 () 25 Al R 2=, ST RR g
TE 145 I M R AL AR R R, DA Sk 05 i i
s PP 68 1) B — o A

1 55

L1 #R5EH

A Bl RGLL, i 25 21 25 LT A 5 (L AT
AR5 AE 2 A $2 4k SSR 51 %) 7 51 & B Solanum
lycopersicum consortium ( ITGSP, http ://solgenomics.
net/) , HiA: TAEW) TR (L) A FRA A5 8, 5140
455 PT20306, 5| ¥ /%5 8 . F .5 -CCGAGTCTGTTTT-
GGTTG-3', R: 5'-GCGAGCATCTCTCATTTC-3"; Taq
fiff 250 bp DNA ladder marker g H 52 4= 4 T.#8 (K
) A FRZF] s ANTP 1y 5 56 [ Promega 23wl s PCR fr
F TapDNA 45 i S5 2508 A AR W) TR (RIE) A
FR 2 ). HoAts Al 3R] 32 D [ 7= e B 4.

0.75 x CTAB B ZE sk . pH =8.0,% 7.5 g/L
CTAB, 1.4 mol/L NaCl,0. 1 mol/L Tris,0. 02 mmol/L
EDTA2Na,2% PVP Fl1 2% B - %iJk £ 1i%;2 x CTAB
B . & 20 ¢/L CTAB, 1. 4 mol/L NaCl,
0.1 mol/L Tris,0. 02 mmol/L. EDTA2Na,2% PVP Hi
2%pB - %k W75 CTAB YUHE S hil: pH =8. 0, &
5 g/L. CTAB, 0. 01 mol/L. EDTA,0. 5 mol/L Tris,
0. 04 mol/L NaCl.

1.2 FEMNF

Vetiti %! PCR 1%, Applied Biosystems f=;DYY—

6C HLIKAN, ALt TN —{3He )7 s MicroCL17 ARG

#L., Thermo electron corporation y=; T6 7t 20 48 43
JEIEEETE, AU AT A id A BR 93 A 24 W) 7 5 Mini Bis
Pro RUEEI G 73 M 22 4, LA 0,51 DNR BEJK 5 5
GiA IR

1.3 7k

1.3.1 E[FZ4 DNA B9REL  SLKZH DNA 142
R R CTAB 357, 7] P B I W58 G PR Dk % 25 41
I3IEOEEE TR DNA S8 P Sk B, A i i B 22
50 ng/uL, —20 CIRAAEH.

1.3.2 @FRMAZRET SHEGRIS WL
11 SSR — PCR JZ Bk 20 L & %, &% # At DNA
35 ng,1.5 U Taq DNA E&#,1. 5 mmol/L MgCl,,
350 pwmol/L dNTPs,0.25 wmol/L 5|¥). 1 55K F
PR R 7 45 N R B i S5, PR IE SR
Xf SONEAAR FR I — A SOV RE R Ay - 94 °C FiAS
5 min; JR )5 94 CAZ 45 5,55 CiE k45 5,72 CHE
fif1 45 s ,34 MFEFRJE LA S min, 4 CLRAF.

2 AR50

2.1 #ERAEX SSR ¥ IERI T

FEARAF A S R AN AE B S50 T, U R
JHEEXT SSR 4G 1 52 qn &l 1 s, Hirp#g 1—9 ik
YRR & 53 9 S ng, 1S ng, 25 ng,35 ng,
45 ng,55 ng,65 ng,75 ng,85 ng; M JikiE & Mark. i
P 1 RIS BARB B SRR A5, U
FHEAE—EJEE A X SSR - PCR SZMAN K, 5 4
VKIE i, 474 45 AR 190 M OF AR E . Rt S i
RS S AT H AP i () IS A AR M R, B
25 ~ 55 ng JydRci AR AR S L

.-”-.-.-
L esseesEsEssSsS

B 1 A8 33+ SSR 3 44 % vk
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ML % e SSR R B K A B LEF R a1

2.2 Mg iREERT SSR R0
Mg® " # T SSR 4 1 1y s an & 2 /s

B2 Mg ' REst SSR 47 64 %

Ho, 55 19 Jk i i Mg’ #e B 4 B h
0.875 mmol/L, 1.125 mmol/L, 1. 375 mmol/L,
1.625 mmol/L, 1.875 mmol/ L, 2. 125 mmol/L,
2.375 mmol/L,2.625 mmol/L,2. 875 mmol/L;M jk
i A Mark.

TE SSR RWIARZ Hh, Mg™ " Yk BE XS ROV A 3R i 4™
BERUREG IR  Mg® ™ Wk B R AR 2 BR 1 Taq Bl A 34
T L S AR s Mg R A v DU S (48 i
THEME VTG B2 R B, 5 B0 g 45 RO FaE MR L
H 2 AT, PRAE HA S 0 R AN A2 1Y 26 R L TR
5—9 Jkif Mg* " W B I P9, & B OR BT, W 8L
M. P, % 1. 875 ~ 2. 625 mmol/L gy Mg®* ik
JE Y S A0 T L.

2.3 dNTPs iREXF SSR ¥ 1&HI 2200
dANTPs ¥ i %} SSR ™ W4 A2 4 3 .

—

b — .
. - e -
T

B3 dNTPs JkZ*t SSR ¥ 3% 69 % 7@

Horr, M yKIE g Mark , 275 1—9 JKiE Y ANTPs ¥
J& 43 #) 4 0.200 mmol/L, 0. 300 mmol/L, 0. 400
mmol/L, 0.500 mmol/L, 0. 600 mmol/L, 0. 700
mmol/L, 0.800 mmol/L, 0. 900 mmol/L, 1. 000
mmol/L. dNTPs 7& SSR J&z i " AE N W), Houk & i
G, SR A2 R R, B 1 A s O BN
T BT 5 ANTPs e B 3ok i, 45 5 Ko i Mg™ " 2 4 S0fi
FEORHTE Taq BEAY Mg™ ™ 5220, i A4 16 0. 181 3
AR, 7R 2—6 JKIE Y ANTPs ¥ B2 Fl I, 47 35 30h
Y. R, %6 52 0. 300 ~0. 700 mmol/L & dNTPs ¥
JE 1) B A% 0L S L
2.4 S|¥IREXT SSR H BRI

I X SSR 47 1S (2 M AN 5] 4 Fir 7.

B4 3 MkEs SSR ¥R a3

Horr, MKGE Sl Mark s 55 1—9 JGE RS 11k
5124 0.200 wmol/L, 0. 300 pmol/L, 0. 400 wmol/L,
0.500 wmol/L, 0. 600 pmol/L, 0. 700 wmol/L,
0.800 wmol/L,0.900 pmol/L,1.000 wmol/L. 5| ¥y i
Xf SSRNE Y 5 W B 5| vk FE AR, el T A7
e, AR 5 51 1 456 AR, VT 2 45 A
ANREREAEAT I 5 3Gt R, SOy 88 SO R, AN BE
FLSE WA s 51 R B wm i, 23 7 AR AR S 51 )
AR Re S PR, 6 ) IR 4. & 4 WL 7R
3—6 YKIE Y7 | Wk BE 3 Bl P, 0 50T I 4 1 2%
. AL, e 0.400 ~0.700 wmol/L Sk #5 MR 5 | Hy ik
JEE 1 e A o S L
2.5 Taq B FEXT SSR #1800

Taq i X5 SSR 473 (2 m an el 5 fros. H
H, MOKIE Dl Mark s 275 1—9 JKIE ) Taq B 5331
%0.50 U,0.75 U,1.00 U,1.25 U,1.50 U,1.75 U,
2.00 U,2.25 U,2. 50 U. Taq it FFl 5 54 1 )f A B W
WA I Yy R, {H 8 Taq R4 R
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()45 1R 55. R, 1. 25 ~2.50 U 2y Taq [iff %1 SSR Rtk % E3KE &

FH L) B AT L B M MgtikgE/  dNTPs/ 3141/ Taq i/

2.6 FEBNEERX SSR 1 H 20 5 ng  (mmol-L™") (mmol-L™") (wmol-L7") U
B KR EEXT SSR P g2 ma dn & 6 s, Hip 1 1(25) 1(1.875) 1(0.300) 1(0.400) 1(1.25)
55 1—8 Ykl 1R JCR B4Rk 54 C .55 °C .56 C, 2 1 2(2.125)  2(0.400)  2(0.500) 2(1.50)
57 °C .58 °C,59 °C .60 °C .61 °C ;M Jikiti Jy Mark. 3 1 3(2.375)  3(0.500)  3(0.600) 3(1.75)
6 1T UL L LS 7 Sk R B 7 L s J 4 1 4(2.625)  4(0.600)  4(0.700) 4(2.00)

JOREE 59 °C. 5 2(35) 1 2 3 4

6 2 2 1 4 3

7 2 3 4 1 2

8 2 4 3 2 |

9 3(45) 1 3 4 2

0 3 2 4 3 1

11 3 3 | 2 4

= 12 3 4 2 1 3

- e W™ - e 13 4(55) 1 4 2 3

¥ T X B 1 ‘ -ae 14 4 2 3 1 4

15 4 3 2 4 1

16 4 4 1 3 2

B 5 Taq B8 & SSR ¥ 349 %m

A6 & KiEEsSSR ¥ ¥uegim

2.7 SSR-PCR KR RKEZMRKN

7 HUR BRI 5 AR T it Mg " R EE L ANTPs
WS SR Taq B RO SERE b, 2647 5 IR
4 IKFH Ly (47) TESSIRES , 5086 /K P B Rt ge 45
KoL 1 MK 7.

K7 g 1—16 JKiE - BIARIE g R iy
16 ZH4E , M JKiE Dy Mark. fy &7 A1, 565 7,8 2H 5K
B R Al o8 B W S R A B o B, b e
7 AR R B OB . P, % 5 I SSR B
RN G R 20 wL SR & b DNA Biti
35 ng,Mg2+ W& 2. 375 mmol/L, dNTPs ¥ & 0. 6
mmol/L, 5| ¥k &F 0. 40 pwmol/L, Taq fifffH= 1.5 U.

3.4 75 6 795800 "10°R14F 17 388 14158 16 M

B 7 SSR R EAKZR EXE

3 g

AR S 3 6T I F - 7 B EE Y 4 DNA L
RARMEACHTE 5T, L T — A8 A RE 1
SSR - PCR e WAK R, EELERNT

1) BRI AL 52 W1, 7 20 . 179 s g 4

Frp, 2 R W B VR VT O B AR DNA 25 ~
55 ng, Mg’ " Y3 1. 875 ~2.625 mmol/L, dNTPs ¥ i

0.300 ~ 0.700 mmol/L, 5| ¥ ¥ B 0. 400 ~
0.700 pwmol/L, Taq Mt 1.25 ~2.50 U.

2) 7% J& 3] PCR [N AR Z rh 25 KL 3R 2Z ] (1 40 5
YEAT, 38 2 1E A8 i 5075 51 SSR — PCR e [ AR &
ZAF 0 :20 WL WA R E DNA BT 35 ng, Mg®*
HeJE 2. 375 mmol/L, dNTPs ¥ £ 0. 6 mmol/L, 5|4
WP 0.4 pwmol/L, Taq i & 1.5 U.

(T4% 58 W)



H28% WS MMBETIWFZEREEFR(BAMFR) Vol.28  No.5

2013 4E 10 A JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Oct. 2013
X EHS 2095 —476X(2013)05 — 0043 — 04

HA 3 0 XL B B o
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(LB E T ARSTENE HMNEE, T8 BN 545005,
2AMBETLSR RS TRFK, M AM 450001)

T il ot 3B R IR AT R R AKX, 4463 BA 3 K- P @ mohix, R

TEIEABOTRIGBRFEN YR EREN B IM T BERGHFHELZR BRROAKREH
AR R R0 3. ek R Rk 48. 0% 69 BB BT, R X3 h 0. 88 g, 43 409 3h B

R 0.36, BE AR LR @A 165 mm®, su b, 8 3B RF 2 H) Rk, K 56 = )3y A2 AR

AR EEE, TR TIHFIEREA R AT B FAE TG 155

IR < 8 FE R B BB ARG A 3R = 5 e B ik

RESES . T411 XEkFRAERD A DOI:10.3969/j. issn. 2095 -476X.2013.05.010

Research of controlling parameters of cigarette ventilation rate

HUANG Xiao-fei'?, YAO Er-min’
(1. Liuzhou Cigarette Factory,Guangxi Tobacco Industry Co. , Ltd. ,Liuzhou 545005, China;
2. College of Food and Bioengineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; By the single factor test on the controlling parameter which influences the ventilation rate of ciga-
rette ,combined with the response surface methodology with three factors at three levels, the influence of
process parameters on the ventilation rate of cigarette was studied. The results showed that the cigarette
weight and the coefficient of kinematic friction of tipping paper,as well as the no-glue area of tipping pa-
per, had significant influence on the ventilation rate of cigarette. When process parameters as follows ; venti-
lation rate 48.0% , cigarette weight 0. 88 g, coefficient of kinematic friction of tipping paper 0. 36 and no-
glue area of tipping paper 165 mm’ , the optimal control effect was obtained. The regression equation model
that established in test was effective and significant, it could guide control the stability of the ventilation
rate.

Key words : cigarette ventilation rate ; the coefficient of dynamic friction ; cigarette weight ; response surface

method

0 == BT T S bR, T R A A S
H VIR | NI W £ 5 M B 4103 00 3 i LR X 2

B AT FL R BT B 2 R AT R R, e A A i A i

(g —Fh g 7 20, 0 S R R gCAT LS BRI, FT L 0 B T 2 ek Pt o, T A0 35 0 5 R

145 H #5:2013 - 05 - 06
EEB N TR TK(1979—) , 5,7 HHk AERAMTAL, ) & P8 T Ak A FRFTAEA S A A8 ) 8522 TARIR, R0 42
ILFRAEFARE, EEMRTEOALB I LRI LA,



- 44 - BMBEILZRZHR(BARMFMW)

2013 4

[l 13 R AT £ i A S E KR DLARIE AT &
7 R SR ) o g ARG AR 1) 16 5 42

R ATl X5 A S8 KR B BIE ST, 2286 P 7E
DRSO Y VS0 %7 i R A U2 R
EET= b BIBE K 5 B, WA R 52 PR A 7= i A
Hh g AR AR A ol 52 i T KR S B B
T, S PRI KR AT 5 418 B SR T 3 i i 2B A7 1Y
VA 5 O 2 D T S b L. A kTR,
SO MR B IE A SE AR, R, A Sl 1
M 368 IR AR B DR 2R (] ) T o o7 b T 3 o 52 B
A e T R R W A S KR Y A o S R
Jitit B ARHY B BE 15 AR B (LA R SO AR ol JEE 4
BB R 2 4% ) T R DX T BR AT £5 5 a0 T, LA
FBA LA KR AT MR ER S8, ok
PSRN B E R BRI S

1 5

1.1 #MR5&E&

A JRSBCTT I 22, )0 Fo ol A BR B AT
7753 (500 +50) CU AT L340, I H X T
IKARARA FRZ B 7 OM— I 223 i &, Jb 5t ke
FIERHECA B Rl MC—1 BE45 A B A%, B
R BRI ARA FR2 F 75 Protos70 MHAL, # 7
HEEHUA BRITAT 2> m 7= 5 35 40 B AR, w0 21
BRI A BRUL A R ™.

1.2 XWHE

1.2.1 #@misl& )RS HEERRES, %
SEEG IR PP B R AT — 4 S5 OF BURE, B UCHURE
4000 3¢, R SLHRE

2) R GB/T 16447—2004/1S0 3402 :1999 /]
B B - T RN A R AEREE ) R AT
a4
1.2.2 H&RBKENAE  ZH(CB 22838. 15—
2009/1S0 9512 :2002 5 4H 1 % 4 ) B BE 149 000 72 )
FORPEA T R AR
1.2.3 TZSHBERE  1EEE BT M2 1 Hr i
I AR I S Y R A AR B EE R AR AL G
JEE XTI 3 A~ LAz i, LA S KR A D 430 ,
TE i AL A T8 KR P | S L

2 RS0

2.1 HREREHBREFXR

2.1.1 MEFEXMSRBREHZM AT

F189 T B 32 S S5 3 IR 35 W) A AR BIR i, R
TESEA R ST 10 SO RO DR 15 FE A AR AR
i 5580 K 5B AR TR K, 7EHLE 7 000 52/
min, ZEESERA0. 35, LI IX EFL 160 mm” [y 2% 1F
IR M ST X A S 3E XU R L AR DL
K.

50
48
44
42

0.78 0.83 0.88 0.93 0.98 1.03
JH S i g

CRNELEY S S v ES TP

FIPE 1R L A S X R i A S A 38
2 EFHEH YR >0.91 g Rl KRG TR
SE M SGE XRAE 0. 82 g ~0. 91 g X [A] A Y38 il i
JEBR, N M S0 0. 91 .
2.1.2 FHEFRHMEZERNENZIE A
JIS2 T P P 8 S B R RE 2 B TR A SE KR B G, B
Lt A 2 I FE B AR AL IR, S B0l KR AR
L AR BN, JEE 45 B e O, i 2 1Y i
AKEERD Al LA KR I, BT 3T FL B A AR
B2 T X A S DR 11 A ) DAy a2 T B 8
TR AT DLl o gl B R ROk R AL 1R LK
7000 3Z/min, M 32 Jit & 0. 91 g, Jo K X A7 B
160 mm’* [ A1FF , B 5E 3l A 152 22 MO0 A S5 W3

iR %
E

RS , 25 R DL ] 2.
50
48
N
o 46
X 44
]
42 1 1 1 1 1 J
0.25 0.30 0.35 0.40 0.45 0.50
BFEHE R AL

B2 2 AHOTERE i & A

F L 2 AT L, 8 S XU B 2 B B 45 3R R 1

T . 2 EEEE R AL > 0. 35 )5, M SE R
FhaE , K s B R BGE RN 0. 35.
2.1.3 EREERMEZEBREHZE  FiEE
FIFLBMAC(FLAE LA , HLE 7 000 %/ min,
SRR R EL0.35 M i 0.91 g WY& 1F T, 5%
TR DX TGS 45 0 38 R s e, 45 5 DL 3.

F L 3 A D A S 3 DR i o I X T R



555 1 FOE K, F O BRNEEH SRR - 45 -

ARG, MWK A > 165 mm® J5, MM3GEN A 2.2.1 RREERNRLERNEHNZMIHT L

RTARGE, IO X [ e #E R 165 mm?®. KNP HEFR (V) , B Minitab 43 B 5 #F0) 2
2.2 phEMmM AR BEE S 2 5T 40T, MR 25 AR B LATF [ 77 7%
TEVL 2R 2R 1 Sl I, 33 F Box-Behnken Y =49. 125 +2. 954X, +0. 834X, +0. 408X, —
et R S KR 3 MR, R 3 3 20. 78X} —4. 143X, +0. 888X; —0. 271X, X, +
K 4 AR R B, F1 U Minitab 234 8472 0.376X,X; +1. 188X, X;
AR BET B o b, Bt RS R 5 22 0% 4% 2 Box-Behnken iXIoi% it F 4 %
BrorAl AR 1,32 R 3. RE5 X N N il
:Z 1 -1 -1 0 38.92
51y 2 1 -1 0 45.01
50r
S ot 3 -1 1 0 41.34
% 487 4 1 1 0 46.35
M 47T
46| 5 -1 0 -1 44.68
451 6 1 0 -1 50. 19
44 F
43 . . . - . - 7 -1 0 1 44.93
145 150 lﬁztgilx?;([)$ﬂ/mm1265 170 175 3 1 0 1 51.94
9 0 -1 -1 46.01
B3 ARRE@ATiEREGHairiE 0 0 ] | 45 10
% 1 Box-Behnken X 3% i+ B Z K -F & % A k& 11 0 -1 1 44.27
GRKFE TR ERLX, /mm® SRR X, /g BIEERAX, 12 0 1 1 48.10
-1 160 0.85 0.30 13 0 0 0 49.52
0 165 0.91 0.35 14 0 0 0 48.85
1 170 0.97 0.40 15 0 0 0 49.00
3 vREALT E 5 MR
P 3/ H FE BIEFIIR B5F F P B ETE
mPE! 9 76. 696 164. 692 18.2991 139.39 0. 000 o
LR 3 69. 800 76. 696 25.5653 194.75 0.000 o
TEHE X T AR 1 5.563 69. 800 69. 8001 531.71 0.000 %
AR S I 1 1.333 5.563 5.5628 42.37 0.001 %
SRR 1 81.495 1.333 1.3329 10.15 0.024 #
STy 3 12.719 81.495 27.1649 206.93 0. 000 o
T K TR A T K A AR 1 65.862 12.719 15.9475 121.48 0.000 *
RS e + M 37 i 1 2.913 65. 862 63.3650 482.69 0. 000 o
S EE B+ SR AR 1 6.501 2.913 2.9132 22.19 0.005 *
SLHAEM 3 0.295 6.501 2.1670 16.51 0.005 o
TCIE DX TR = A = o 1 0.565 0.295 0.2946 2.24 0.194
TCRE K T + Bl 8 2 1 5.642 0.565 0.5648 4.30 0.093
TS i+ R AR 1 0. 656 5.642 5.6418 42.98 0.001 o
KRR 5 0.410 0. 656 0.1313
K 3 0.247 0.410 0. 1366 1.11 0.507
ufiiR2s 2 76. 696 0.247 0.1233
it 14 69. 800 164. 692 18.2991 139.39 0.000

Ex x FORRERE, P <0.01; = FREE, P <0.05.
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H1Z% 3 AL, [E]ERRL Y [ 5 55T P < 0. 05, 15
BRI R AU & BROCRR R, A5 1 2% 41
{E >0.05, BEWTARIF BeA KRB, /] LA %5
FEAUE BB 2 A7 Bt oo A o St 25 ] LR
P < S0 DX 3 T AR R A S Jo e v B, B R R
B3, A S R L - 7 T v 5 S BT L
3 DSOS 2
2.2.2 ERMEARRZIEEANEZERNENT
Ma A PR 3R K S ELAR X XL ) 5 i) L ]
4—T&] 6. [K] 4 LW IO DX I H AR5 Bl B 45 AR A 52
LA S AR S50 A58 A T e JEE AR O 85555 5 1T 5
TN DX S i RS R i i BB, 1 JH X A S X
SRR LA S B SR 5 1R 6 SR WA S o i o
1 KRS IR = T B B AR AL
2.2.3 REMEENTIZEZHRULRYRRIE
N E B T2, AT Minitab BPERS 5 R kAT
RS AR A RS B KR AE R 48. 0% HYEOR,

Jo K X Y/ mm? 1

A4 RgXBR@RLHEFEEZHK
X 2 8 8 R 0 vy L oy

Jo i X 1 FY/mm? 1

A5 AEKREB@OBMREMWIME
e B 18 X 64 v R iy

3 X%
I IS w
> % 3

~
~

S it/ g 1

H6 MIMTLEIHEEEK
X 54 38 R v 2 )

RTINS IO 9 4 S BB R S 0. 88 g, 544K
Bl JEE 5% 2R 20 0. 36, 1 %< AR A9 JC B IX 38 i A
165 mm”. FEZSHUCAT F AT T 3 AR 50 U 5
5, B HE X E R 47. 3% , 5 IR (A —
B, LR [ )5 75 R T .

3 4hg

AR S 1o XoF 2 W A S KR Y 1 o S RO AT
PRI, 455 3 ER 3 KO-l 1w L A, F
FE T2 L LS BN 8 MR B 2. 25 R 3R]
AR SR 2 4R 1) 2l BE 5 AR R0 R AR IR X
SRR 3 AP 2B, B0 Al KR A B
Forb R AR A TR DX I8 T AR W) e A, R S
LU AR A RS 25 T8 XL R 48. 0% Y F8 PR 20K,
Pl A SO 0. 88 g, B AR S EE R R KON
0.36, B AR JOI X I E ANy 165 mm”, AEAS 553
AR B DL, 6 AT 21 14 [l )9 5 AR L RE S AT
AR T A 7 ) AT A S X R A s 42 il A 5 A
AT AT DL 5 LLJS A6 A 1 X R A A 1) i3 B S
et — 2 IS5,

S Sk

(1] #ER oM, BH % BEMHSZEFNEHEE
R B iR ROR B B [J]. M ¥ FH,2008(11) 9.

(2] 2, %FF, RAR, F. ERAE SRR A
EEBEAR @ EREN PR [J]. B FH K, 2010
(11) :32.

(3] REHE,FH,FHAR, %5 EHEXEE ZHE AR
REREREMXRMLI]. & EEE A #,2010,
31(2) :49.

(4] B0, BE, frit i, % HERAHOL #eTL T Axd
A JEE A E X AT K [T]. = 8k % ¥4, 2010,
32(S1):115.
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REE, AARTE
(MBI LFRE HHSEETRFER, T# &M 450001)
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Collaborative filtering recommendation algorithm based on user interest

ZHANG Su-zhi, SU Long-fei
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China )

Abstract ;: In view of the problem with insufficient of the users interest,data sparsity in filter algorithm sys-
tem,a collaborative filtering recommendation algorithm based on users interest was proposed. The algorithm
introduced the user interest weights, established evaluation user-item matrix, through cluster analysis,

makes similarity calculation and finally got the recommended results. The experimental results showed that

the algorithm could effectively use the interest of user, and improve the quality of recommendation.

Key words : collaborative filtering ; the user interest similarity ; personalized recommendation
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Application of collaborative filter in knowledge recommendation

MA Cai-juan', CAO Lin-fen’
(1. College of Math and Information Science,He'nan University of Economics and Law ,Zhengzhou 450002 , China ;
2. College of Math ,He'nan Normal University , Xinxiang 453007 , China )

Abstract; To introduce modified collaborative filtering recommendation algorithm to knowledge recommen-
dation system,the user cluster was carried out by calculating the similarity of learning objectives, back-
ground and cognitive competence between the different learners and then completing recommendation using
collaborative filtering algorithm in the user cluster. The results showed that this method could improve the
accuracy and efficiency of recommendation ,and could meet user’ s meeds. In the process of knowledge rec-
ommendation,, it also exits new user problem, real-time problem similar to traditional collaborative filtering
recommendation . The specific solution method will be the main content of future research.

Key words : knowledge recommendation ;user cluster;collaborative filter;on-line adaptative learning
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Research of centroid localization algorithm based on the
anchor nodes equilateral triangular distribution

Z0U Dong-yao, SUN Hui, ZHENG Dao-li, LV He
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract; Aiming at the problems of error uneveness in regular hexagon grid location algorithm and nodes
redundancy in the square grid positioning algorithm, a new centroid localization algorithm based on the
anchor nodes equilateral triangular distribution was proposed. The algorithm used the theory of meshing to
verify the rationality of the grid and explored the effects of parameter on this new algorithm through experi-
ments. The simulation results showed that the algorithm in the case of simple structure, relatively small
hardware investment and power consumption ,improved node localization accuracy. However, the number of
anchor nodes and computation have increased in this algorithm, subject to future improvements.

Key words ; wireless sensor network ;equilateral triangle distribution ;centroid localization ;node localization
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The application of the management system
for graduates based on FP-Growth algorithm

ZHANG Hong-rong
( Department Electronic Information Engineering ,Sugian Radio & Television University ,Sugian 223800 , China)

Abstract : The FP-Growth algorithm of frequent itemsets mining algorithm was applied to the graduate infor-
mation management system. The FP tree of transaction data set to compress and storaged in this algorithm,
and then re-uses FP tree to get all the frequent itemsets. The system could find out the relationship be-
tween the employment information and education information, based on a large number of graduates

information ,so as to provide guidance or data support.

Key words ; FP-Growth algorithm ; association rule ; management system for graduates
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Design and implementation of call center system based on digital voice card

RUI Yue-feng
( Laboratory Management Office , Zhengzhou Institute of Aeronautical Indusiry Management , Zhengzhou 450046 , China)

Abstract; In order to solve the high cost and long development cycle of the surrent call center system, a
general framework call center system using digital voice card was designed. The system based on the com-
puter telephone integration ( CTI) technology, taking Microsoft. NET as the platform, SQL Server 2005 as
the background database, C# language as a development tool, and using the three layer structure of . NET.
The experimental results showed that the system, with its good scalability, shorten development cycle and
reduce development cost.

Key words digital voice card;call center;computer telephone integration jthe three layer structure of . NET
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\SQLEXPRESS ; Initial Catalog = CallCenter ; Integrated
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public System. Int32 Id { get; set; |
public System. Int32 Name | get; set; |
public System. Int32 Id_name | get; set; |
public System. Int32 Ext { get; set; |
public System. Int32 Id_type { get; set; |
public System. Int32 Password | get; set; |
public System. String TelPhone { get; set; |
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Image recognition based on improved Zernike moments

HUANG Min, MA Ya-qiong, GONG Qiu-ping
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; Aiming at the resampling and requantization error caused by image rotation and scaling transfor-
mation, the improved Zernike moment method was proposed, that is,first the target area in the image was
normalized shapely, and then the Zernike moments were normalized. The experimental data showed that
the improved Zernike moments not only had rotation invariance, but also had the scale invariance which
didn’ t have before improved. The classification results of the target to be identified based on the minimum
distance classifier showed that the improved Zernike moments had a higher recognition rate. Its shortcom-
ings are not applicable to the complex situations of target image background.

Key words : Zernike moment ;image recognition ;rotation invariance ; Zernike polynomial jscaling invariance
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3D facial expression recognition based on self organizing mapping network

LI Shu-hong, YIN Xiao-juan, JU Quan
(College of Computer and Information Engineering ,Henan University of Economics and Law ,Zhengzhou 450002 , China )

Abstract : It is well known that the two-dimensional facial expression data contains limited information, and
the poor performance of the facial expression recognition under the condition of changing illumination and
posture. In order to overcome these shortcomings of the 2D facial expression, In this paper, we propose and
explore a novel method to recognize human facial expression in 3D based on Self Organizing Map (SOM).
In the method, the mean and variance are used to describe the convex and concave surface of the face
which become the facial expression change characteristics datas. The simulation experimental results
showed that the effect of using the classification and recognition of SOM network was superior to the Ada-
Boost algorithm.

Key words:3D facial expression recognition ;shape description;self organizing mapping( SOM) network
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A road imformation acquisition and release system based on video(

ZHANG Jie, FAN Xiao-yan, DENG Zhuo
(College of Computer and Communication Engineening ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China )

Abstract ; Aiming at how to monitor road traffic flow with real-time intelligent and determine the real-time
traffic conditions, a road traffic flow imformation acquisition and release system based on video was de-
signed. Using improved Gaussian method, the road background was extracted and updated, then the vehi-

cle number was calculated by background subtraction and feature extraction which improved the efficiency

of traffic flow statistics and had application value.

Key words : Gaussian method ; background subtraction ;traffic flow statistics ; intersection congestion
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Review of sampling-data analysis methods in
nonlinear optimum filtering algorithm

GUO Ling-yun', ZHAO Wen-li*, DING Guo-qiang', ZHANG Zhi-yan'
(1. College of Electrical and Information Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450002 , China ;
2. Department of Machinery and Electrical Engineering ,Light Industry Vocational University of He'nan Province,
Zhengzhou 450002 , China)

Abstract ; Based on the Bayesian parameters estimation theory, prospecting from the reducing amount of
calculation and improving computational efficiency, the deterministic sampling methods such as the Gauss-
Hermite filtering, extended Kalman filtering, and Sigma-points Kalman filtering algorithms and the random
sampling methods of particles filtering algorithms were reviewed ,the research field and development direc-
tion of Bayesians optimal theory were presented, which could design the new efficient and high-precision
particle filtering algorithm from the sampling function design, resampling technique and Gauss approximate
method. At the same time,designing the box particle filtering algorithms became the new idea of the parti-
cle filtering algorithm.

Key words : Bayesian filtering ; Kalman filtering ; deterministic sampling ; random sampling ; particle filtering
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k eNt, {V,,k e N{ 27 [ 2 A i W 75 0]
73,

Bayesian /LU I HE B0 & A AR M R G
RIF) 2O G B 2 R GOR S S B R %
FERE p (X, N Z, ), Hh Z, =1 Z,,i=1,2, kl J&
L AR ORI o) £ 4. 38 3 3o 4 i A B o
0 p(X, N Z, ) SETa] DAFS 30 4R 2t R Gefli 11 n) 2
FPRES B THE.

R C N k- 1 B 2RSS EUG 302551 R
B, R ARZRME 2R 50 07 B2 10 25 1 5 B Ak 2 R R mT 3
15 k N ZIH S5 55 70 A1, B Bayesian S5 {0 8 35 1Y 1 [H]
TR

p(X, | Zl:k_l) =

jP(Xk | Xk—l)pX(xk—l | Zl;k—l)Xmz—l

A & k20 5B LN o Z, A1l Bayesian i H-E N
HUB B M A A eR R, AT B I 201 S R )
Aii, d L Bayesian SefI I UL SR R4 -

p(Z, | Xk)p(Xk L' Z, )
(X, 1 Z,,) = :
PR l'l‘) P(Zkl Zl;k—l)

ot p( 2,1 Ziy) = [p(Z0 X)p(X,) 2y, dX,
SR — 1 R 8K

1o ) TS5 00 0 T 3 4 4 R 2 Y %
FCH, Bayesian 5 Db i+ 17 LAl B 2R AR 45
BRI AR SRR AP TE 2 52 AT 7, , 4
PERTE LR , SR Ze bk I T TS 1) 2 4 UM T
LA, (75 Bayesian J 08 e 9 94 15 QS 1R
T RSB, (AE L 5 0 0 75 4% T T L 9 7
W5 AT A

1€ Bayesian J (L IE W RESE AR, RAR M R 00K
25 BRI S I MR B T R BN B A L R R
D UL R 7 2 T 26 B 4900 et T 26 B 40 A
(9 — B R AL A T RE SR AN 1 4 45 1, L 7
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LARBSS At 0 RGCR S S B ME X, = ELX,
| Z, ., ] BBy I5 225 Py , TR AR THRORZS S B R
A p(X, | Zy ) HESe Bl el Kalman S008I
SREP IR AR B BT, R G 1) B 4
LI P v 8 P9 91 AN RE G /2 Gauss MRS 4041, 78
BEIE LT ARZE Kalman S LBk R34 T
2 RAGUEHTT R R SRAE TR R S

Kalman J8 3 52 U UR B0 RGUIRES L
N AT I S — 28 Bayesian e gk, S
PRy PARL AR S T R G AR
DU, WO HOBE R I (A DB B 805 4 X R G
TRy AR FOULIN 5 o A g A M PSR T R 75 A e v
Wror A€ , 1 Bayesian S LUE P IS HELL T (i 1]
Kalman JEHH 2 BRARTFAEL M R GRS S HW
AR AR A LAGERRA Gauss JEBLi: , H ot
Ak pRELZ AT DAL B, i fRUKS B2 R FH — B
S R, DU AT LRSS Kalman S AR g 5k
Sigma-Point Kalman J Jf ¥ SPKF( A B FR Z N
unscended transformation Kalman filtering, UKF).
1M % 5% Mente Carlo( SMC) 15240 FF Kalman FA
UEW T L PR, B £ 5k BE KL T (sampling
particles) FUREARGETHRAE , LhE RS 5 S0t A%
JE RO 2, TS BB PR A
2.1 Gauss-Hermite Z[{EFR 4Bk %

Gauss-Hermite B {E R 737k J& — 2K T IR R
BAEIE T T7 %, I Gauss-Hermite 2324350
T — A TCRRFR AT, A5 H AR 11 53 45 R 0 (U £k
L. o TUTI 225 BR85S A2 2 e M 3 Ay v B A1
MR LL R A Gauss-Hermite 4 {4 2 351 X 52 3 T {2
e )

fF(Z)exp{ - Zdz =~ Y 0 F(Z)

EARTEFIA T Hermite 231 M AFUR
FE i S HARUE 520 Gauss-Hermite ZU{EF 3115, 31X
FERUPTTH R AR BB Aok 7T LIRS 2M ~
1 X SRR g 02 T 0 ZE R BR T, H b sy B 2
0T n 4EBERA 2, LA ImBE =8 8. XA K
F2M -1 Brik IR R %L F(Z) , Gauss-Hermite %
ARG B L 1. SCHR[ 3 1 A AT Gauss-Hermite
BB AR 7 a8 3 15 AR % A S 1E ¢ Kalman JEZe Pk
TE TR R R BT EACR. E 4B Kalman
UE UL T R A Gauss-Hermite ${E R 73 SE 45 FH

BUERUE I, TR AL NE R G ek S B E
Ji 2%, AT LI S Bk R e
2.2 Extended Kalman H L8N EWLIEIRE

EKF J5 3 R 1E Gauss W BB 3EA F X}

FHN; Gauss FEHLAS A Taylor 2054 I
Y = G(X) =
G(X) + 740, + 21—!%6@ + ;Tvzei + e

Taylor %I UM — B BT 3 o) LAZR TS EKF

RSB RNy 25 TR, B
Y=G(X)
P,=v.P, 7L

XML R b2 R A 3R AR AT B R A A A
NN S T ok S B AR 2 2R 4 pR B &M AL
A3, R FZ S R AR L R G TR R VAL 5 it a]
AR Bayesian Sz U8 I 38 19 Kalman f (U8 3
BRI AR GRE S B B AU PIT57, X2
EKF J8 P A E A S U AR, EKF 589k rh & vk
S22 i M ER AR B 20 U R Tk e AR AR S M.

EKF st g ip Bk AE 4t Akt 72 X} Taylor 2%
BRI — Bk 4 v A ab B, LI (E Fn 0y 2211
A RAE — B 0K BE , 25 03 | O — B 8 B
BT, ) S5 A 0 e 5 A AT — o sl o B B D
FE B2, (HJ2HL Jacobean 4 [ 2 A8 15 9E % &R 4%,
XEDSKR AR, HA TR 3R I s A BTG 12 S B R GE
PR EOR. 52 RIE T 545 5K W] SOEKF &
WERE e BKE JEAERELF ), R B EKF &3
S HrigiE AL, PERe IR I IR R B, BRI,
o BRI BT R U — A AS R R T, B
MR G AE LA BRI AR FH B g .

UE T TR OUL I BE R S 1 R GRS S E T
DRSS 80 S5 e 30 T S, O B8 8 5 e 1) FH
SEIAF S, 00 AT DR A 58 ARG i 9 B 45 2R, Xl
SR EKF e Lg%, & Rl ik m] DSkt 2 vk
Z% . A EKE 358 3 58 R DI A% 2,
WML, Ry AT B LR Pk Re PR 1L T — 2%
AREie Y B ST R A R R GRS
SRS B AIL A3 A5 1, AEE G AR S A A B
VEL A4 33X S i AR 2 ol e 48 J 114 722 £ 41 AN
TSI R, H 24 ] Re BRI A Rk
A A RO A EKF Bk Ty B E R 25315
B3 EKF B VERE, © ok H il EKF S5 A58 1Y
— 5.
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HRz, F A LERRIRBERAA TR T ERF -81-

2.3 Sigma-points ff§ 14 R B K

N T 3R A R R T SR R AR A —
e AR, AATTHR T — 20 MR AR 0 R
N AR E S . T AR R G
PR, 75 Gauss-Hermite % (R AR 7338 i 5505 64l I,
TEREHLAS B e 0 A B BCHAT n DB RAE AL,
FRZ 2y Sigma-points SRAE 1, F HIAS [7] (4 705 VA
RE A RAE SR LA AR, AR A8 7 R A o 110 B g
B E. 0 unscented transformation Kalman £ I g
Pt UKF B3k A0 224 Kalman 38557 (cen-
tral difference Kalman filter, CDKF ) 3535285 A Kal-
man S5 AGUE I S B .
2.3.1 UKF EfUIREEZE UKF Bk Sigma
F, WA Gauss-Hermite B{E & x £ Wik M A
RAE R ATHT 20 + 1 A 5, AR AY & B R AR O Ak
T3 45 2R 1Y 52w 85/, {H )2 3l 5 X Unscented
Transformation H1f) 3 A~ ¥ 1 38 24 & £ 1T DL BR
HXTHIEGER M0, X Sigma 53 5O WA (E 26 B
Sigma s REAS A ARBENL AL £ X B GiTHRe Ik, i
Sigma s P B R4 16 g A ) R

min C( < y,w > n,p(X))

<)x,w >

s.t. {(<y,ow >,n,p(X)) =0
EH < x,0 > Z2 Sigma gl LHAUESES 5 %K
C() FIRGPFRAFCC-) M eR%, A3 ER Y
G2 () S I 451, 72 UKF Bk
— WA I AR AR g R, 0 () SR
FmH

H(<x,w>np(X)) = Zwm -X

LHi<x,0 >np(X)) =
Z:wi(/\/i _X) (Xi _X>T - Py

MR R C () I ZARYEAR LN RS PRiT 57
it 2, WNEORIEAR R B Al iR 2z C(-) nlk o =
BVRE 5 (+) BUEPUBIAE £, (+) s AN EIS )/ Sigma
SECH WA CC) = ni gk

UKF Pl Sigma &4 142K p (X) Hi B B
G, Hat P 3 NS E TRl E T
KRR Sigma BYRFIE: o PUE Sigma HAELL X B
BRI 3,0 <o <1, DAL/ AT BEAY
BT , By 1k D7 22 R0 AL D AR TE € R 5 B JE bR
FEIT, i JRARAL X Jel oA B, FHSR 5w B
TR TR A5 R B R R, I BLRE 88 A ROl Mt TR 22
(RN, Sigma g UT A8 faid BAnIE] 1 st | el

X = [ XX+ (a /Py) (021, ) X -
(C( \/Pi)(>i5(i=n)(,“.’2n)()] @

B 1 Sigma RH EZHIETER

2.3.2 d# 4% Kalman JEig /7% CDKF J5
R IET Stirling J {22 190 3 3 HEE 4R H A —
Tk it () EXF e M4t #EA UKF H Sigma g F¢ 5K
BORE RO FRAIR G B A o 2200 AR
Taylor ZEETF g — B85 .
_ G(X +h8,) - G(X - hs,)

2h
_ G(X +h8,) - G(X = hs,) —26(X)

hZ

B 2 LR AL ) ] R G TE AT DL i
PEAS AT BEAL AR A, H Sigma g 48 KO W A(E ) 1
T AN B SHE 3 N SE AR 1 AN E
B b SR AT — L3 B .

RS o] LIGERA SPKF B A g B vk HA —
BB DL ERE R, UE B R RE L T EKF Uik JF H
UKF A T35 5 2% A HE R L 9 S B P A Ad 31
PR, AR AR LR R G o B TR, DT 5
RORAFRNR R &, I VS B s )iz H2 e R
Z R ARLANE DRI I 1) R e 30 W 4 285 5 R B
—E AP R AL F A, AR Gauss IRIEUE P IT 1k
WANREIE Y, 7 2 — 20 25 1 H A AF 2 1tk U8 I U7
25, AR TR P R R 5
3 ORI UEB P BEALAE A SR 4R
ik

i T- € J% ( particles filtering, PF) 8 3k 3L
Mente Carlo BEAILRAL T 5, X RGEM A SRS S 2L
[6] i eI T A A R i oA (B2 - AN TR T Kalman £z
PEIEP SRR SR, B R ] — BB HLAEAS i H
T IRASS U 50 5% T2 R, HBEALAEAS 5 e

FARIAUE S & Rk
(X w1 do= 1,2, 1}

Ve

Ve
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BT REALREAS 505 A 1 J5 B0 3 5 R K]
KikH

P(Xkl Zl;k) = Zwk,i5(xk _ch,i)
iz

s. t. Za)h =1
b X, R AR AR T pR B BEHILRAE A5

PY e LS SR 12 2 R T — 5 R LR A A5
T A AR B R B, T ORAR L, AR
IR 351 PF B0k b A AR R AR TR AL 7]
RO, BB G M TIVRE ¥~ 22 R R e 45 T 1 0 A1 R BOK
REARORL IR AR, 46 v T B3 AR 45 T %o L S IF
ELEhE o ie
3.1 EREEUMEREZEERY

Mg ERM R p(X, | Z,,) PR E R
R RB HUZR A p (X, ) Z,,) AR GUR
SSE—E, LT AR BT 2B 12, X %
FEA SRR A I A ZOR LA VIR, AU 27—
E L BIRERE FSRAFHRN, It e AT R I — 2
AR R 7 G AL I 6 AR 23 5 B2 o 80K w9 A
TUBMIAVEZOR. e 5y T oRAE YA L e
BOX, | Z,,) KRG NIFEAM AL TR
Ve B A A B o RO o s 1 A R T A
{w, iz I 2EE0IN  HBURE AR S5 % A g
p(X.)

QX))

BETE b — 1 2], A —4URAE AR (X,
w,y ) i =12, Ni 7F Bayesian {8 e
HEZErh PF S e IE e B2 vh O ALARL AT DA AT
P(Zk | Xk,i>p<Xk,i | Xk—],i)

‘I(Xk,il Zl;k)
A X, HERE QX 1 Z,,) ERIBEPLFEA AL

T SRR B R (X, | Z,,) AR
FERLT, B 00 A9 A< U 81 ke 338 4 SR A5 AH L B9
BUE, E =& A KB p () SRR, BIFFAE
WM < o, XEHNEE X, 2 p(X) <
M- Q(X) JEHERE Q(+) SRR AT REE T AL p(+)
A8, B 2 LKL ISR 41 38 J 30 08 9 A 23 5 T R A
BRSSO S LUk 45 .

TESZ bR W HR, — RS 2 B 4 M 23 % 2 vk AR
p(ay 1oy ) VEN B SVERE A% B ek B, e b %
PARME)G , & P B B T 22 KK, A ROR 1
BN, B BUR T BUE B A G, AT AN BEVHE A
A p(X, | Z, ) IR AR T R B 2R

[OPEES

Wy W,

AL 285 132 R O A DAL (ELIR B[] R EKCF KL -8
B2 (extended Kalman particle filter, EKPF) j&
FIFH kB 2000 A EKF SR80 & — 1 BHZ0RE
TAE kI 20 24 (BN 5 22 BB A 36 v 9T 0 A R
TR LA hy R 4 B A L 3 2 e R, P DT e K
PR EBCRE L L 1, 3 802 R PR KL T 4R A P R
P 2 B 7n R R 0 3 A s . R i Y 5
B R WIZ I LA RO TR T I P AR TERE. T
EKF 5351 Jacobin # P53 1 52 2 P K v B # 6
FAAEIRZEBRIG , FT LR AT SPKE Bk A8 EKF 44 7
By HoA WA PE BB ) Sigma KL T UE DK
w4l (Sigma-point particle filter, SPPF).

i=1,"+,N=10 particles
o o o

P i? ? T'“ I i 7D, #5)
H s 8 xON"Y
AL AL o FOW)

H2 kBFR# - EZRAHFIEFEH

3.2 EX¥

R IR BE AT AL R B AR B £,
AR BUH T 2R B2, W] e AR D B0A Rk
FERL T AUERR , KA 730 R SRR F U 2= T
FTAE, DUA AT A IR BT 2R 1 D B0k 1A g
3R i 0 M 3R TR BRI, e KL A (R A B
BRI — ) Y i U I TR AR, HRAE Y
JEL SR e WAL B A 3 35 1) A 38 28 8 R B
AR T HOROR AT, RIER 2 AU B Y TR
K, A 35 55 0 A RO T8 B . R A SRR
95 8] 5 I ) (1] i R A 5 AR FRL 1 ASU(EL 1) 3l 25
HORAE. ShASECRAE AR 1 1A S0k 78 H Bl
R e/ LA R T 2 75 5 8 AT ER AL
BRI 5 2 T ( multinomial resampling)
HORME | 5k 28 HORKE (residual resampling) | 73 JZ
¥ KE (stratified resampling) 5 R 4 & XK £t
(systematic resampling) %5, M {5 B PEAE 3R 5
PRECRIBECRE , 7 AT — IR £, K T E
AR ORI B, , X0 T i S R
JE R ECRAT T A AR, B SZ AT SO B
AL S, 76 50 T RAE SE I Bt B, o T 21
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WA B BRI R B .83 -

KL Fo S F LR pR BB e A9 X I8, A 3 s

Prior Likelihood

~——
B3 #HIHETESGMRRE

HORMETT A BB TE — o R b D Uk i M B
SRR AT (ENEE SN 7S AR RE A = €15 =T '
{EDRL 1o 73 SRR S ) R TP T SR AR 1 (SSM) U R
T I 2 TR S AORL - Bk <7 i 22 K 3 0 SR A
RIPRE T 550 A R At — PRI A 2 LA 7 SR SR A0,
AR08 I P BB A A [0 T, 4 Jmy R etk b ks L FE 448
SRAE R O ORL 7 B B A CF I BL & MCMC
A
3.3 itEAEEE

LS5 PG U 9 B30 i B R YRR AR SR i T
RO G S BN IE AR5 A, 4 R RS 4E
B m g, AEAS OB 70 H TG S, S 2O
ARK BB FRBCRART , b i KA o3 R A
RORWARME. A ARG 00N IR 8722 &4 5 N
23R4 BIX, = (X, X5) SO H A i X 358 53 Stk
TG, 1 X, AT BT S 2 Ak, i
PEPE TV (i KF HMM 4§ ) X L 9547 S A0 6 e 1
KRB YRRk Rao-Blackwellisation 31 & H]
DA R AR RAE 25 ) 5, p8i D REASKE 750 H , 42
R IE O RRCR.

WA SCHR 214 3 3 SR 5 | AR g BT
SRR, DA i B s P A5 R BCH TR AE
ALK BRI R B H 09, X 2807 I FR O A &
BT UE I 8 (adaptive particle filter, APF)!7) APF
TENE SRR T AN p(X, | Z,,) S5
b9 p(X, | Z,,) I8 Kullback-Leibler 525, H 3l
PR TR p (X, | Z, ) AR ECH . H2TCIE
J& Rao-Blackwellisation J5 358 & APF J5 ik, 1E 0 />
TR R [, A RENGE PF Aok 1Al Y L 4R
4 Zig

Bayesian f5 fIi 1§ I BB AE B2 v LI X EKF Jf %
IR R R E HERAE IR Gauss S {5
AR RS K B Bl -, RBAS 38 4 o IR ik
FhTEI TSR BE, 7 Jr doe D0 08 D8 0 0 1 3 7 .

AHXTF EKF 5575, SPKF Bk 7 a3 i/ T IRAES
BOrbTh B 0 ER P AR E M, JF EA R EIH R
Jacobean i [ fl Hessian 4[4 , JUHOGE F 520 H 174k
AL, LR E T A ES RS, R
TR I AL A RS L PR e SPKF B3 7E H bR IR B
AT S BE AL 5 A0 B LA S 1 ) R o 4
G U EXF B 15 30z W B 1A
PERER 2 =, B PF RIE I RAE IR C LA
RIS T R AR B A R BR TIRES S5
1o A I 8, A0 BORG E RE 8 AR 15 O IR $2 . H
H 1 RPRL 8 B 12 v R A R BB EOR AR A
R e 0 Rl v R U R v R R, BT
FEBT Y e 8 A TR I DI DB I B R L AR
Bayesian fe LIS IS 7 VA D 5 1Y LT AN A e
J5'Iu].

TIH LTI Ty B B R R IR H R KA
FH) 2B, 76 52 b F o SO Y 25 T b i o)
PRI e AN BE T A2 BT SR I A A b B 55 JEORL
TENT . H AT A% ISR Set-valued Y Iy ik
S AR 2 2 BO0 B S o3 A X Sl i A &A%
390 S HE A 1 H 535 53 Ah, Bl A DX (0] 40 AT B R 1Y
RIE MFAEGRRIREAR JUAE SIS Z DL X A
RRAREL K EE—Fh X B 87 T ( Box Particles Filte-
ring, BPF) S JLug B B S AN 2k Sy — i 47 DB I8
SRV X S SR BRERTE ST 7 I T kL U8 I B R Y
HIHT A

S Sk

[1] Rudolph van der Merwe. Sigma-point Kalman filters for
probabilistic inference in dynamic state-space models
[ D]. Portland ; School of Science & Engineering at Ore-
gon Health & Science University, 2004.

[2] Kalman R E. A new approach to linear filtering and pre-
diction problems [ J ]. Transactions of the ASME-Journal
of Basic Engineering,1960,82.35.

[3] Chen Jinguang, Li Jie, Gao Xinbo. Improved quadrature
Kalman filter with large number[ J]. Journal of Informa-
tion & Computational Science, 2010, 7(5) : 1097.

(4] B# 22 fl 2RERFREBREAEZLLN A
[J]. A% T 5w FH K ,2011,7(33) :1454.

[5] Arulampalam M S,Maskell S. A tutorial on particle filters
for online nonlinear/non-Gaussian Bayesian tracking
[J]. IEEE Transactions on Signal Processing, 2002, 50
(2):174.

[6] Phanenf R J. Approximate nonlinear estimation[ D]. Cam-



.84 -

BMBEILZRZHR(BARMFMW)

2013 4

(7]

(8]

(9]

(10]

(11]

[12]

(13]

bridge : MIT, 1968.

Julier S J, Uhlmann J K. Unscented filtering and nonlinear
estimation[ J |. IEEE Transactions on Signal Processing,
2004,92(3) :401.

XNB A, X, ETRABH Y FREIRK
WoAR xS ATk [T]. B R B A F &K, 2011
(3) :20.

I, R, B, FRFHEENEFWELER
4 Unscented £ /R 2 WM & [J]. B 3 b F 4R, 2012,
38(6) :986.

KER,ELIT. IMM 2R Y& F R B8R T8 R B
Hik[)]. =T 546 & %4, 2010,5(32) : 1117.
Oudjane N, Musso C. Progressive correction for regularized
particle filters information fusion [ C ]//Proceedings of
Third International Conference FUSION, Paris: FUSION,
200010 - 17.

Gordon N, Salmond D. Novel approach to nonlinear and
non-Gaussian Bayesian state estimation[ C]//IEEE Pro-
ceedings on Radar and Signal Processing, UK:[s. n. ],
1993, 140107 - 113.
Andrieu C,Doucet A. Joint Bayesian model selection and

estimation of noisy sinusoids via reversible jump( MCMC

Signal Processing) [ J]. IEEE Transactions on Acoustics,
Speech and Signal Processing,1999,47(10) :2667.

Fox D. KLD-sampling; Adaptive particle filters [ J]. Ad-
vances in Neural Information Processing Systems, 2001
(14).713.

Casella G. Rao-Blackwellisation of sampling schemes[ J].
Biometrica,1996,83(1) .81.

Calafiore G. Reliable localization using set-valued nonlin-
ear filters[ J]. IEEE Transactions on Systems, Man, and
Cybernetics-part A: Ssystems and Humans, 2005, 35
(2):189.

Wu Y,Hu D. A numerical-integration perspective on Gaussi-
an filters [ J ]. IEEE Transactions on Signal Processing,
2006,54(8) :2910.

Gning A, Ristic B, Mihaylova L, et al. Introduction to the
box particle filtering [ J ]. Signal Processing Magazine,
2013,30(4) :166.

Schikora M, Gning A, Mihaylova L, et al. Box-particle
PHD filter for multi-target tracking [ C ]//15th Intern-
ational Conference on Information Fusion, Singapore: FU-

SION,2012:106 - 113.



H28% WS MMBETIWFZEREEFR(BAMFR) Vol.28  No.5

2013 4E 10 A JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Oct. 2013
X EHS 2095 —476X(2013)05 — 0085 — 04

SRR R AR5k
WEZ, |E, B, %%i% EHEE, nEE

(1.HMNBT V¥R A EETRE¥R, WE M 450002;
2. HA BT EREAKIE, W AN 450004
.HEAMAREL-TREHRAR, MHE AM 450001)

W= AT AR P £ R IRIZ R, A DSI8B20, T % iz 4ot B B 55 AT89S52 454, Hm*
JRIETR P AR F MBI BTt (MR TR iR e dx ) 85,2 A MCGS A% #éuli
RNT SRR P A ME S WIE. X RARLA RIFAILTE 5 BT AW ALK 5,
FIAHRE  FEo B RRIRE A EXE QSN ITHERF S

KR A AMA IR T ;MCCS 284 ;DDE iz 42 535 A %

RESES . TP29  TEARERS:A  DOIL:10.3969/]. issn. 2095 —476X. 2013.05. 020

Design of network remote monitor system for
curing room of building material maintenance

SUN Jun-man', JIA Yan’, FENG Bo’, YANG Zhi-ling’, LI Cun-ying’, SHI Xuan-xi’
(1. College of Electric and Information Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450002 , China ;
2. He'nan Province Institute of Product Quality Supervision and Inspection , Zhengzhou 450004 , China ;
3. Sinohydro Bureau 11 Co. ,Lid. ,Zhengzhou 450001 , China)

Abstract ; Aiming at the maintenance environment requirement for curing room of building material speci-
men , DS18B20, reed liquid level sensor and AT89S52 were adopted to consist the controller with low power
consumption,low cost, high expansibility, simple structure and strong anti-jamming capability, as well as
excellent adaptability to the complex environment. This system realized the network dynamic monitoring of
specimen curing site using MCGS configuration software, and it characterized by good human-machine con-
versation, and clear and visualized configuration figure. Data acquisition, real-time control, overrun alarm,
storage ,online query analysis and print management can be conducted for a variety of monitoring parameters.
Key words: curing room of building materials maintenance; MCGS configuration; DDE; remote

monitoring system
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P FELE - A1 5 SR SUAT RO TR I 2K o VRRKREIRUEBRY 2 10K 1l Bl IR 2

7S HHA.2013 06 - 16
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5 R BB A BRI R R, R R R
JE R BEXS 7K e TEBE - o BE 1T LR & A A
HEZEIE, B R B AR R e, itk
E bR GB/T 17671—1999 7K I [t it 2 45 45 77
(180 7)) & GB/T 50081—2002 (5@ iE%E + 2%
PEREIRIS Ty 1) #BXF K Ue 7 it PV - 7] o S i SR
BRI TP A T A RE AREFR I IR EE
(20 +1)°C , FHAHEEE >95% RH'.

FeE A HUA B AR HE TR L g &= H R R Z A
TP AR S B0 i 56, A5 B
5B R AR, T L IRV B S B0 Bl K, ek
RS RO, OF 6 — 25 A 3 E A WA T
PR LA SRR BT o R RE AR E AT AR HT Y Re TR Y
M IR A, LA R B AR T A Ak K TR
)T B R AR R L.

Bifi 5 12 Sk i R e S B 7 LB R 7 2 e
Tl AR 1 N, WA RGP RE H 45 0K, B
| ZD)hE A IS A R e L R R LR R LA
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Design of cement sample wireless measurement and
control device based on WSN RFID technology

JIA Yan' , SHAO Lei’ , FENG Bo' , YANG Zhi-lingl , CHENG Xiao-tian' , WANG Qian1
(1. He'nan Institute of Product Quality Supervision and Inspection ,Zhengzhou 450004 , China ;
2. He'nan the Yellow River Hydrological Science and Technology Co. ,Lid. ,Zhengzhou 450004 , China)

Abstract ; In order to realize intelligent management of cement samples, cement wireless measurement and
control device was designed using WSN RFID technology,with the MSP430F149 as the core equipped with
state monitoring module, wireless communication module, sound-light alarm module. The system realized
real-time monitoring of the status of samples, automatic recognition of cement samples, storage test data and
overrun alarm,and traceability and real-time monitoring of cement laboratory sample were achieved.

Key words: radio frequency identification ( RFID ) technology ; wireless sensor network ( WSN ) ; cement

sample management ; wireless measurement and control device
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Phase-lead compensation and fuzzy self-adaptive PID control of EPS

JIA Man-man
(College of Physics and Electrical Information ,Shangqiv Normal University , Shangqiu 476000, China )

Abstract : In order to achieve the exact tracking of the motor current, decrease the torque’ s wave motion of
the direct motor,the control strategy of the two-dimensional fuzzy controller of phase-lead compensation and
fuzzy self-adaptive PID control were proposed. The simulation results showed that the controller reduced the
overshoot and shorted the response time. With stable output response and good dynamic performance and
steady-state precision, it improved the system of anti-interference ability and robustness.

Key words:electric power steering system ;fuzzy self-adaptive PID control ; phase-lead compensation ; elec-

tric current tracking
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Simulation design of S band harmonic filter with wide-band waffle-iron

HAN Lai-hui
(The 27 Institute of CETC , Zhengzhou 450047 , China)

Abstract ; It is composed of two wave-guide waffle-iron harmonic filters. HFSS proves that designed filter
with the voltage standing wave ratio and the insertion loss band is low, the design makes the power-handling
capacity of filter is high and the filter reliability is well,the filter can be applied to various reconnaissance

equipments with harmonic. It isn’ t only controlling secondary and thrice harmonic but also controlling

fourth harmonic, especially it can cut down 80 dB fourth harmonic.

Key words : wave-guide ;low-pass filter ;harmonic filter ; waffle-Iron filter
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Integral control for uncertain time-delay system with input delay

HOU Xiao-li
( Department of Mathematics and Information Science ,Zhengzhou University of Light Industry ,Zhengzhou 450002 , China )

Abstract; For uncertain time-delay system with input delay, the integral controller with memory was
designed by using Lyapunov stability theory and a special lemma, which made the system asymptotically

stable in finite time and the delay-dependent stability criterion was also given. A numerical example showed

the effectiveness of the proposed design method.

Key words :uncertain time-delay system ;input delay ;integral control
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Ruin probability in the binomial model
for two-type-risk insurance with investment

WANG Ya-lan, CHENG Jun-xiang
( College of Mathematics and Information Science ,Henan Polytechnic University , Jiaozuo 454000, China )

Abstract ; According to the actual situation , the two-type-risk model with the arrival of the term policies and
the occurrences of the claim happen as binominal process by considering the investment income was dis-

cussed based on the classical model. Then the formula of ultimate ruin probability and the Lundberg ine-

quality were derived.

Key words :investment income ; two-type-risk insurance ;binominal risk model ;ruin probability

0 515

PRI (9 2 2R AT Wy Hu 72 4 R
JEZE HURBS B0 LA BORE, A i X R 2 7 1Y
SR E IR M. 25 R 2 A
220 ML RS R R gl B — 1 PR T DR R LA, 5
AR S ST s SCik[4 ] v it KU A
T I8 T A B WS I, I AE Al o0 2 30 A9 XL I 7K
5 SCHRLS 1 A IKUBS 65 78 R 9K 25 08 1 B0 ) 4 %
110, BV R AE B B BoaR AT 1 805%, (3 % &
TR T BRSO, AN 2. 4T 1, AL

%S B #1:2013 - 06 - 25
E€TH: AR AKXAFALTA(11201124)

FERT AW MR 1, 25 2R R
BRI BIBCHTUC AR T XU A 30 KU A R 1
SUTXT DRSS TR ) A R 00 A 21— i ) B 4 3
fEH.

1 BRI

EX1 &U=0, 48RS (Q.f,p),n=
0. %
U(n) = u +CM(YL) +

frr(n) =X(n) - Y(n) @

TEBEN L 2(1987—) , &, ThHEERTA, THEILXFMEFRE, TR TG H B AMELT S 2B,



- 106 - BMBEILZRZHR(BARMFMW)

2013 4

Ny(n) Ny(n)

;H\:I:P,X<n) = Z'XL’Y(n) = Yi’r<n) = Zlk'

i=

AR U(n) ,n = 0F FROGEGTUCER T HOBLE =35
B ARAY, Hor
Du > 0,c > 0,u HHEREFEAS ¢ HIAR
N v BRSO R 2%
2)M(n) R ENS 2] n A 1k PR PR ER S, IR S
Ok p 35050 A, B
P(M(n) = k) = Cip'q""
3) AT G 4, ARG Uh 8 A 4 1 K
ZIN L BELASE R T DAY ) £ 3% SO e TN g U AT 785 A /)
M 5
4)r(n) NAT n KA BIENRE R, L, I n K
TR, 1,0 = 1,23 | HBYAET (-,
+ o0 ) FEIST RIS REALT S ik TR E
E[Il =n  Var[I] =& @
5)1X,,i=1,231 1Y, i=1,273"| EHH
F(0, + ) BYISL IR 53R FEHLAS 1P 5. X, SRS Ah
155 0 RRIEH, Y, ARFR 2 5§ IR, e
E[X] =u, E[Y.] =u
D[X,] =& DLY.] =6
6){N,(n),n =1,23---{ H[0,n] NEFI1H
WEASF R, IR SO py 09 Z 3505347, BP
P(N,(n) =k) = Cipiqi™
7)IN,(n),n =1,2,3+} J[0,n] FEF2 (1
AT UEL, IR S ECR p, 1 350534, B
P(N,(n) =k) = Cipsgs™
8) LB RN
S(n) =cM(n) +f-r(n) -X(n) -Y(n) =
n Ny(n) Ny(n)
cM(n) +f',21]’f_zfxi_zfyi @
PRI AR e 48 M H ZR E[S() ] =
0,80

p +/m —wp, —up, >0 ®
H1 e ORI 22 42 T 2R 4R
S L/ N
Wpy + Upy
EX2 Wy
T =inf{n =1;U(n) <0}
RE R

Y(u) = P{T < 0o/U(0) = ul

2 BRI CHE i

ER1 1) BAREEIS(n),n = 1,23} H
AR g e 2)E[S(n)] = (ep + fn -
u,p; —u,p,)n > 0.

/B2 E[S(n)] BOHﬂL,}irEU(n) = o ,a.s.

ERR AR KECE L, AT
limM = lim £ + lim[M]+ ]im[fr(n)]—
n—o n n—o [ n—o n n—o n
Ny(n) Ny(n)
nm[ 25 N () _um[ It N2<n>]
" N, (n) n o N,(n) n
L @3 A, Lk
ILIE @ =cp +fn - up, —up,

T RO A RE T2, AR O 7+

llﬁrg% >0,a.s
LA
IHEU(H) = o, a.s
3 HEEG|M
5131 XFEAEREIS(n) ,n = 1,2,3-},

FAE— AR g (1) 15

E[exp(=rS(n))] = ™"

WEX Q0@ 1%
Elexp(-71S(n)) ] =

Ny(n) Ny(n)

E[exp{~r(cM(n) +f - zz SR EDRNE

UERA

E[exp( —re)M(n) ]E[exp( - ;fzn‘ [k)] .
Ny(n) Na(n)

Elexp(r 3 X)]ELexp(r 3 ¥)] =

exp n[ —rfn + In(pe™ +q) (pMy(r) +¢q,)
(poMy(r) +q,) ]

é\
g(r) =—-rfnp+
In(pe™ +q) (pMy(r) +4q,) (p,My(r) +q,)
WA ELexp(—rS(n)) ] = ™" 7.
HEEE.
5132 Jifte(r) =0, fFfEME—1EMr = R

WEBH  g(r) =0.
WRYES B 1, %) g(r) SRS45



55 W ER NI 8 L h L= NS ok i . 107 -
g'(r) :_fn+};_cmp€’;+ U(n) = u+cM(n) +fi[k—X(n) -Y(n) @
PlE[XerXJ sz[ Yery} _ _ - B B

pM(r) +q, p,M,(r) +q, © UT) = u+ eM(T) +fk2:!rlk X(T) o
X g (r) sRGH5 EWORSEWIE FIE TS
g'(r) = U(n) = U(T) +c(M(n) -M(T)) +
(pe™) (pe +g) + (epe ) (= cpe™ +q) S0~ (X(n) = X(T)) = (¥(n) - Y(T))
(pe™ +q) i=r
PELCM T [p M (1) +g)) - prCBLXD? ZE

[pMy(r) +q,]°

nEl Ye' ] [p,M,(r) +4q,] —p;(E[ Ye' ])?
[P My (1) +‘]2:|2

r =0 AKX © 1%

@

o R T S
B e
—f'r]—cp+u1p1 + Uyp,

fRE= G 15
g'(0) <0

¥r=0RAKX @ %
plE[Xz](pl +4q - pi) +
(p +111)2
pELY ] (p, + 4, = py) _
(pr + )’ )
plEI:Xz}ql sz(Yz)‘h
(py +(]1>2 (P, +‘Z2)2
JITLL, #Zk g (r) 7200, + oo | E % N
I,g(r) = 0 ZZH 2 Mg XKW r =0/,
g'(0) <0 HYr— o Bf,g(r) > o fiLllg(r) =0
A H A VAN IER#,IC8 R, BRI R

4  BOEHEREIL

g"(0) =cp(c+1)q+

ecplc+1)q + >0

EIE 1 TR O, HEAm =% N
e*Ru
W(u) = Elexp - RU(T) I T < |
Horp R RHiEAT R AL

R X Y =0Flr >0, d ZHEEE DTG
E[e™™] =E[e™ | T <n]P{T <nl +
E[e™™ | T=n]PIT=nl =

e ELe ™ B[ ELM Y 1B ] =
e[ (pe™ + q) (pMy(r) +
2 (M (n) + ) )"
A ® A 1 TR 1) 1L UCn) 75

T:M(n) ~M(T) X(n) =X(T) ¥(n) - Y(T),
UL ROT) ST AT G
KA O A, 7

I =E[e™" 1 T < n]E[e ™MD T <n] -

E[e"@/kl T <n]-
E[eYW X T <« p]E[MT T < 0] -
P{T <n} =E[e™” | T <n]P|{T <n}[(pe™ +
q)<_’f77>(M)((r) +q,) (M, (r) +qz)]"7T

WHEr = R, A @ AN
e ™ = E[e™ " | T <n]P|{T < n} +
E[e™" | T=n]P|T = n! i)

% n— o O LU 1 AR
E[e™" | T < o ]P|{T < |

r BEUEW] X n— o B, 20 A A7 555 2 TR 0, B
FEFRARUE. DN ik B .

X @ Fmsh 2 Wil h

I, = Ele” RO T = n]PIT = nl
ic
o =cp +fn - up - up,
B = npq + nf'8 +
n(piu; +piqiuy) +n(pyu; + prqaul)

|

E[U(n)] = E[u+S(n)] =
u+n(ep +fn —up,
Var[U(n)] = Varlu + cM(n) +
fr(n) =X(n) =Y¥(n)] = np’
Hﬂﬂ:a>0,%%§A=u+na—ﬁn%,F{%nﬁﬁ}
K, EFERIER. A Un) 1A RDNRFRK A DA
Y 2 WiHFh 2 WA
E[e™™ 1 T>n0<U(n) <A]-p{T>n,
< U(n) <A} +E[e™ | T >n,
U(n) > A] - p{T >n,U(n) > Al <
pl0 < U(n) < Al +e”

- w,p,) = u+na



- 108 - MMEBEBILEZRZHR(BEAMNER)

2013 4

32 S RAEATT
pl0<sU(n) <Al =pl0<sU(n) <
u + na —,Bn%% =pl0<sU(n) <
E[U(n) -pn* ]| <
pil Un) —ELU(n)] 1 = pn’} =
Var(U(4n)) —
Bn*
WY n— oo B}, 20 £330 0. FTLA A 1, 4

n— o ff
e ™ = E[e™ " T < o ]P{T < |

_ e*Ru
W #(u) = E[e™P T < o]
I 2 X TR D Y dR 2™ A A
Lundberg AEE5;

P(u) <e™
ER M T < » B,U(T) <0,k
Elexp(—=RU(T)) I T< o] =1
Jiv LA
Y(u) <e™

5 44

S o 24 T 6 2 ) B RIS 2 F 3
G IBRAR, 7E FT BT S M0 3L 1 HE T A R
3 LS b — I KU AR (LS B T T S
16 B BB T IR RE BN W AT AT, R

LRG BB L IR I Z X R A R s 24 Jn T
YERIE A

5% Sk

[1] Grandell J. Aspect of Risk Theory[ M]. New York : Spring-
er Verlag,1997.

(2] &£, BEFR BRANBERLY F —FE[]].
F R SCHE I #41,2010,29(1) :17.

(3] B4F, X8 & R F AT 3 A A ALK %0 & #
RIeHEA[T]. BA% RLR % # 4,2009,24(1) :9.

(4] ABEKER. —RHENRFETHREEA[T]. &
J ¥ 5T B ¥ 4-,2007 ,21(1) 227.

[5] Femk, RER. FREFHRNE & =T G A A 8
BRI €% k¥ F W B AR ¥, 2011,30
(3):32.

(6] &AM, XIHW, RAE. — %4 87 o K H A oy 5
AWM L[], &5 $,2007,24(3) ;234

(7] RE#,KEF. T TR XK Poisson A foAf Al
MR EL]]. THEIAF¥W: 8 AR FR,
2010,29(6) .848.

(8] #E#, HmA 26 T NOHEA = HE[]].
#F b G RAL2001,21(2) :96.

(9] ZT¥,KkmP FRBRAFZFHKAGEHEA
[J]. H R 2 41,2012,24(1) : 144

(10] A0, x| oA, vk 5. W AL 3 et o % 1o 70 KU
HRWHE M EL] K¥®Eib 5 A, 2006, 26
(4) .48.



