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Numerical simulation of temperature distribution of
food packages on open-type horizontal display cabinet

LV Yan-li, CAO Xiu-qin, WU Xue-hong, MENG Zhi-qiang
(College of Mechanical and Electrical Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract ; The temperature distribution of food packages of open-type horizontal display cabinet was investi-
gated under the different wind speed, air temperature and humidity; at the same time, the radiation and
mass transfer were considered. The computational results showed that the temperature distribution of food
packages is low on the left and the bottom of the food and is high on the right and the surface of the food.
When the blowing wind speed of the display cabinet increases, food temperature reduces, but cold con-
sumption increases, so there is an optimal value of the wind speed. While the ambient temperature is in-
creased by 2 C, the average temperature of food packages rise 0. 1 ~0.3 °C; humidity is increased by
20% , its average temperature rise 0.1 ~0.7 °C.

Key words : open-type horizontal display cabinet ;temperature of food packages ;numerical simulation
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The temperature field simulation of the heat pipes air preheater

WU Lei, LIU Ya-li, XU Pei-yuan, QI Jun-qing, DONG Hua-dong, HOU Jia-jia
( College of Material and Chemical Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract : To observe the heat transfer effect on heat pipes,under the different gas velocity and different ar-
rangement of heat pipes, the air side of heat pipes air preheater’ s temperature field was simulated using

Fluent software ;the results showed that the equilateral triangle arrangement is the best heat transfer of heat

pipes arrangement.

Key words: heat pipe air preheater; Fluent software ; temperature field simulation
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Research on the reasonable arrangement for bolts in
steel-concrete composite joint of extended end-plate connection

CHEN Jie, LI Sheng-cai
(College of Civil Engineering ,Huaqiao University , Quanzhou 362021 , China)

Abstract ;: The low frequency cyclic loading tests on 7 composite joints specimens of cellular steel beam and
welded compound-ring-hooped concrete column connected by extended end-plate with high-strength bolts
were carried out to investigate the failure mode and seismic behavior of composite joints under simulated
seism action, intends to put forward a reasonable bolts arrangement in composite joints under seism action.
On the basis of test observation and analysis results, the conclusion can be drawn that with the same ar-
rangement of bolts, the greater the bolt diameter is, the higher its seismic and shear capability would be;
Among different types of arrangement for bolts, joints in which the bolts are arranged as close as possible to
the beam flange (three rows and three columns) are the more reasonable ones among steel-concrete com-
posite joints of extended end-plate connection.

Key words:extended end-plate connection ;cellular steel beam ;welded ring-hoop ; bolts arrangement ; com-

posite joint ;seismic behavior
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Numerical analysis of axial compression behavior for square hollow
section brace-H section chord T-joints

WU Ying, CHEN Yu
(College of Civil Engineering ,Huagiao University, Xiamen 361021, China)

Abstract : In order to study the axial compression behavior of square hollow section (SHS) brace-H section
chord T-joint , a finite element model simulating the experiment on a SHS brace-H section chord T-joint
was generated in order to obtain the failure mode and ultimate capacity using ABAQUS software. The results
showed that the failure mode is brace local buckling and the ultimate capacity is 242 kN. The error of ex-
periment compare with simulation is 10.5% . The brace was buckling since the square hollow section is a
thin-walled component relative to H section chord. The finite element model is quite similar to the experi-
mental one, and the wall thickness of brace should be thicken to avoid buckling.

Key words : square hollow section brace-H section chord T-joints ; numerical analysis of axial compression

behavior ; failure mode ;ultimate capacity
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Design of multiped climbing robot based on the electro adhesion technology

DAI Guang-hui, CUI Guang-zhao, GUO Jin-chao

(He'nan Province Key Laboratory of Information Electric Appliances , Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

Abstract; A new adhesion method for multiped climbing robot was designed to enhance the adhesion force
and reliable adhesion by introducing ERG ( electro-rheological gel) instead of the ordinary insulating gel, to
fill the insulating layer of adhesion array and improve adsorption performance. The climbing experiments

showed that the robots can adsorb the surface of glass,wood and concrete, the largest carrying capacity of

static adsorption in surface of glass is 1.0 kg.

Key words: ERG ;electro adhesion ;adhesion array ; multiped climbing robot
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Research of moving target tracking algorithm based on Mean-Shift

GENG Sheng-tao', ZHENG Xiao-wan', WANG Wei’
(1. College of Electrical and Information Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450002 , China ;
2. Zhengzhou Power Supply Company, Zhengzhou 450000, China)

Abstract: A moving object tracking algorithm based on the Mean-Shift algorithm was proposed for the accu-
rately tracking of moving target under complex environments. This algorithm obtained the target model
through the frame difference method ;then through Kalman filter to reduce the iteration times of Mean-Shift
algorithm and solve occlusion ;lastly through adjusting the kernel function bandwidth to change the size of
tracking window in order to access the complete information of moving target. Experiment results showed
that the algorithm can track the moving target stably and accurately under complex environment and robust-
ness to occlusion without the prior information.

Key words ; Mean-Shift algorithm ; Kalman filter ;target tracking;adaptive window ;object occlusion
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Research on reactive power compensation capacity based on
fuzzy neural network for wind power station

QIU Dao-yin, TIAN Fang, SONG Hui-juan
(College of Electric Power ,North China University of Water Resources and Electric Power ,Zhengzhou 450011, China)

Abstract ; With a wind power station as the research object,a computing method of reactive power compen-
sation capacity was presented based on fuzzy neural network for wind power,which takes the active power
of the wind power station as input, calculates the reactive power compensation capacity through power flow
calculation to stabilize the bus voltage for wind power station. The calculation results showed that this meth-
od could accurately calculate the reactive power compensation capacity for wind power station, simplified
calculation process of wind power reactive power compensation capacity.

Key words :wind turbine generator ;reactive power compensation capacity ; fuzzy neural network ; wind pow-

er station ;power flow calculation
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The planning of network architecture for textile industry based on PROFIBUS

WANG Yong-hua, CHANG Jie, JIANG Hao
(College of Electric Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract : The textile industry is a typical manufacturing industry of assembly line, its control is given priori-
ty to with switch quantity, and its characteristics are more procreative machines and wide distribution area.
The PROFIBUS field bus technology was presented in this textile industry informatization network architec-
ture,in order to meet their requirements of high intelligent information systems and strong communications
networking capabilities. The scheme of network architecture planning was as follows: the data acquisition of
textile production process and the processing systems backbone network to PROFIBUS, to the top connected
to the enterprise information via industrial Ethernet, and to the bottom integrated all the field level device
control systems, the process of PROFIBUS networking should be noted that the use of repeaters, network ter-
mination resistors and independent power supply. In the process of networking a variety of communication
protocols conversion method was as follows ;the machines that own with PLC controller are able to be added
corresponding DP extension module, corresponding DP extension modules are articulated to their controlers;
for the equipments with RS232/RS485 universal serial interface, the gateway device can be used to realize
the serial port and PROFIBUS communication; the devices with RJ45 Ethernet interface, can be directly
through the industry switches connected to Etheret, or through the corresponding Ethernet module connect-

ed to field bus; for machines with specialized independent control system, OPC technology was used to a-
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Cause analysis of AC contactor fault noise based on
correlation dimension

HUANG Li, YANG Jian-hong, HUANG Yi-jian
(College of Mechanical Engineering and Automation ,Huaqiao University , Xiamen 361021, China )

Abstract ; The correlation dimension method was introduced into the causes of the AC contactor fault noise
analysis. The mutual information and Cao method decided two important parameters of the phase space re-
construction—delay time and embedded dimension. G-P algorithm separately calculated AC contactor cor-
relation dimension with short circuit ring fracture, wear,foreign matter invasion, stronger reset spring and
compared with under normal operation to judge the causes of different AC contactor fault noise. The experi-
mental results showed that correlation dimensions are different in the different fault state. The correlation
dimension of AC contactor fault noise can be used as criterion to analyses the causes of running noise.

Key words: correlation dimension ;mutual information method ; Cao method ; AC contactor ; fault noise
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Influence of mercaptan chain length on the stability of gold nanoparticles

CHEN Zhi-jun, WANG Xue-zhao, YIN Jia-xing, QI Lian-huai,
HAO Ying, TANG Kai, WANG Hua-yue
(College of Material and Chemical Engineering, Zhengzhou University of Light Industry ,Zhengzhou 450001, China)

Abstract ; Spherical gold nanoparticles (GNPs) of approximately 20 nm were synthesized using the hydro-
quinone reduction HAuCl, method and modified GNPs using the alkyl mercaptan with different chains ( eth-
yl mercaptan, butyl mercaptan, 1-hexyl mercaptan, n-octyl mercaptan, dodecyl mercaptan and octadecyl
mercaptan ). The particles have been characterised by UV-vis spectrophotometer, high resolution transmis-
sion electron microscopy (TEM) and Zeta potential analyzer. The results showed that with the increase of
alkyl length ,the GNPs become stability under the same concentration conditions.

Key words: gold nanoparticles ; mercaptan ; stability
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Study on the synthesis and properties of cuprous oxide/graphene
nanocomposite material

ZHANG Zhi-hong', SHI Yu', LIU Shun-li', YAN Fu-feng’, FENG Xiao-zhong’
(1. He'nan Provincial Key Lab. of Surface & Interface ,Zhengzhou 450001 , China ;
2. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China)

Abstract : Cuprous oxide/Graphene ( Cu,0/G) nano composites was prepared by the hydrothermal method
and assemblied simulation cell with the Cu,0/G Nanocomposite material as negative electrode. The struc-
ture and morphology of Cu,0/G were tested by the X-ray diffraction and scanning electronic microscope,
respectively. Moreover, the charge and discharge performance were studied by the charge and discharge
tester. After Cu,O was composite with graphene, it original cubic structure was kept. The morphology of the
Cu, 0, however, was changed from globosity to cubcity with the variation of preparation conditions. The
globular Cu,O grows well-proportioned on the surface of graphene in the composites of Cu,0/G. The results
demonstrated that the graphene could enhance the charge and discharge performance of Cu,O nanomateri-
al.

Key words : graphene ; Cu, O ;nano composites material ;charge and discharge performance
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Analysis of brewing process of Huai chrysanthemum based on high
resolution mass spectrometry and dependent component analysis

DONG Chun-hong'?, LI Zhen-xing', ZHAO Shao-wei', LIU Ying-fan', SUN Yu-an', WANG Guo-qing'
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Research Center of Huaiqing Chinese Medicine , Jiaozuo University , Jiaozuo 454003 , China)

Abstract ; Using high resolution mass spectrometry ( HRMS) to analyze the brewing process of Huai chrys-
anthemum,27 typical components in drinking process were directly qualified with accurate molecular
weight,and the high resolution mass spectrometric ( MS) fingerprints of chrysanthemum tea process were
obtained combined with the mass spectrometric response strength of the components. The fingerprints were
processed by dependent component analysis ( DCA) ,and 3 groups of dependent components ( DCs) that
can used to characterize the characteristics of the typical components in the drink chrysanthemum bubble
and the brewing process. Research results showed that the 3 groups of DCs are corresponding to volatile oil,
amino acids,and flavonoids as the main components of the Huai chrysanthemum , there are great differences

among the response MS values of of different components. The relative concentration of DCs obviously de-
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creased during the first 2 times of the brewing process; while after 5 times brewing, the variation of DCs are

negligible and there is no drinking value. HRMS-DCA provides a new way to resolve HRMS fingerprints of

chrysanthemum brewing process.

Key words: high resolution mass spectrometry ; dependent component analysis ( DCA) ; Huai chrysanthe-

mum ; analysis of brewing process
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o 11 -5 rb o0 Dt LA DNA $2HRU7 9 5

M, EAE

(LLAMBET VLR &5 LW TRER, AE *M 450001 ;
QAKEIRY EYRNBIRERE A LHE, LiF 200237)

HE A LR R R WA B bk R A LR Ty ik, R RAF —FPiE T L% A DNA R By 75 k.
SR AR, R G A AT E TENP fo PBS Bx 42k SDS S B 4L M F R BL RIS — A9 T B, Tk
By LI A Y DNA R RAE. ZRBE T R TAABNIE PR AN AR S, LLER T LB
R B A9 FI, ATAF DNA T AT A A48 TEende PCR ¥ 3. % 7 ik & 2 M e ARAE ) 32, T
#EERREA LSO T kB EZMNE.

IR R\ L gm R AL ; DNA 3250, PCR 4738

RESEES.S154.3 XEFREM:A  DOI:10.3969/j. issn. 2095 —476X.2013.02.013

Study on an extraction method of pathogenic fungal DNA from farmland soil

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

Abstract ; By comparing grinding method, washing method, cleavage and precipitation method, a method
was gotten suitable for farmland fungi DNA extraction. The results showed that the quality of soil microor-
ganism DNA is of the best which is obtained by grinding with quartz sand, washing with TENP and PBS,
lysing with SDS in high-salt buffer and precipitating with isopropanol and so on. The pathogenic fungal
DNA can be directly extracted from soil by using the method, which is particularly suitable for the soil
pathogenic fungal extraction. The DNA obtained can be directly used for restriction enzyme digestion and
PCR amplification. The method is efficient, inexpensive, easy to operate, which is of important value for
the soil pathogens ecological research.

Key words :farmland soil ; pathogenic fungi; DNA extraction ; PCR amplification

. SRR R T A R B+ S
= ) DNA (1925 R RURHEAR M 4073 , EL B4 3
S RGO S, BRI AR A T RS ), D A
FARE AT RIS B OB L LRy 7 ME A B DNA, R BRSO
19 | THRLE R AT B3R M B et B R R i

rF5 H#9:2013 -03 - 05

ESTE : B R 863 3% 7 A (2012AA101401) ; B 7 2 3 P47 3k (R k) # 57 (201003029)

TEF R : Z40(1983—) ,Jo, i 37 A T AL R0 42 T3k S b3, AR ) A A E L 538

BIEIEE: 245 (1963— ), B, BAL K RURTA, R LK 300, W, 2205 60 b A 5 b 95 6 Bk ok
R
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F 5, % K B L3k R R L E DNA REUT i WA R 55

[l Py I - 3804 ) 6 DNA 4R B TAEE
JET 20 Z4EN 0 H AT SERUE Y DNA (175
BN 2 28— R E R RS PR g R T A
B A, B e 2 8 i b S
P A0, R EURT 20 T 447 P ) DNA 55 — 2K 2
)i, RISE S R 0 M 5 % o BOKs S TR Rk
IO A3 O, PRE G 2% TR0 1k B - AR AR
3, e Je K ] A 1) ) 400 L SR A, AT DNA 4R BT
2 Pl i 0B 3 A0 A | il B A R R Ak A% R
3AMER. A EY) DNA R BUR H B Z A5 Y
YR IEHIER , o] AEE A Mg, 514, ANTP, Taq il 5%
Je: 5 DNA BER [0 & A 2L s A, DT 9 1 e 04 3%
PES AR BRI IR R S R B0 a3
e RUK RIS T, BRI 2 ) X ER TR ZH
Wfs B

H AT, B X L e A= P 5. DNA FI4A 18 DNA 1
PEMCH AR ZHGE , X F 3 E i DNA [ HR IO 4%
AR L AR B ST N A s I B
DNA {y e B  m R p SR 5O 5, 71 F 0w 3
5| YRR S BB 5 | AT PCR SR, UG 2 B
Ik

| B
11w

THE:F 2010 459 AR L3EH BBRICIX (£
JiE121.76 43JE 31. 05 ) S MEART B3 M, iR 2
AR SR T IS, A 220 L S A A R AR ™
HOE R BRI ), RN 2 om, I8
5~10 em (-5, FR AR R A HERY, L 2 mm
5. SRR AT BT EE T 4 °C vKAR PR

R B R O AR 9, BIREA A TR
NIy
1.2 tTEFmTALE
1.2.1 FXERHE PRS00 mg HIEFEM,
YRR (20 ~40 H, TR , BV P 28 AR,
R B BT N 500 mg A AP RYS. [R) I X
FEANS N A S b T 422 A6 47 I IS 1) A0 3y 3k L 3
1.2.2 G&EME UL S00 mg +IERE S AT
BRI AR R P S 2Ry AR, e
LT B INA SR
1.3 TEREMHNKE
1.3.1 BEERUERZ M 1.2 B0 F
Foim 3 mL B R ¥ V& W (0. 12 mol/L Na,PO,,

0.5 mol/L EDTA, pH =8.0), € i#w K% 5 min,
12 000 r « min ~"ZHE0S5 min, 3 B, A 2 K.
1.3.2 TENP $&i%iEx &l 1.2 s e G
Erpm 3 mL TENP 3 % 22 th i (50 mmol/L Tris,
20 mmol/L EDTA, 100 mmol/L NaCl, 0. 01 g/mL
PVPP,pH =8.5) ,[d] 1.3.1 FEBE4 3 Ik
1.3.3 TENP } PBS BXGitifix M2l 1.2 W
AEPRAYES A TN 3 mL TENP 389 22 W, Ve %
2. m 3 mL PBS £ pp ¥k (137 mmol/L NaCl,
2.7 mmol/L KCI,4.3 mmol/L Na,HPO,,1.4 mmol/L
KH,PO, ,pH =7.4) , 7% 1 IX.
1.4 TER4EY DNA B RE
1.4.1 SDS S ZMEE ML 1.3 PRI
OEHIIA 3 mL SDS & H H 22 ik (100 mmol/ L.
Tris-HCI, 100 mmol/L. EDTA, 100 mmol/L Na,PO,,
1.5 mol/L NaCl,5% PVP,1% CTAB,pH =8.0),
500 wL ¥ 7 B (20 mg - mL™"), 15 wl 2 H i K
(20 mg - mL™") , #E7% 10 min,37 C /K5 0.5 h, [H]
B 5 min b NEIEIEOR. FHIMA 125 pL 20% SDS Fi
0.15 g PVPP( [E{A) ,65 C/KIE 2 h, HI[A]4fE 5 min
R B0 A5 B0k 8 000 ¢+ min ' B0 10 min, ¥ I
T AT 5 mL BL.OE .
1.4.2 CTAB Zfgix  |m45d 1.3 PERA PR R
DI 3 mL CTAB $#2 Bt 2% #p i (100 mmol/L
Tris-HCI, 20 mmol/L. EDTA, 1. 4 mol/L NaCl, 5%
PVP,3% CTAB,pH =8.0) ,[f] 1.4.1 Jy b4 7244%.
1.4.3 Reddy #2EE" 2t 1.3 Yhikaba
FIELLE A 3 mL Reddy $2HR 2% i (150 mmol/L
Tris-HCl, 3 mmol/L EDTA, 1. 1 mol/L NaCl, 1. 5%
CTAB,pH =8.0) ,[A] 1. 4.1 Jyikdt i34,
1.4.4 BiRE49E M4 13 PR .0
EHHEAA L mL 0. 4% i fg 4= 950, ) 2R
15 min,12 000 r + min " Z & B0 10 min, B 3,
A 2 mL SDS & Bz whil. W) 1. 4.1 J5 ik
24f.
1.5 TR DNA By

TEHL DNA P51 A S5 IR RO B/ S 07/ 57 1%
BE(25:24: 1) BifE11R 57,12 000 r « min " %R B O
10 min, Y& B3 INASEIRBUGEA)/ 5 B (242 1),
Hi{EIIR A, 12 000 v - min " 2R B0 10 min, Y 4E
R
1.6 TIERI4EY DNA BITiE
1.6.1 PEGIiEiE HREMA 0.5 AR 25%
(V:V)PEG 8 000,4 C 37,12 000 r » min ™' B§.0»
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10 min,70% ZFEVEU, B0 BT, % 100 wL pH =
8.0 TEZE i, % JH.
1.6.2 RWERE HHEIMAO. 1 5AF3 mol -
L™'NaAC (pH =5.2),0. 6 f5{AFUF A EE 4 C UL
1 h,12 000 r » min " B> 10 min,70% ZBEVEE, &
O T 100 WL TE, £ 1.
1.7 DNA RERKNEEES

DNA J5i & i I 5 5 ok R At BT
TR W B S R Uk WL 43 AT, 25 A0 4 O BE I D
ADNA S FRHE R, LA Ayg X DNA #EA75E &[] i
A BT Agy , AT 2 HC2EFE . LUK K3 28 GIS B i A
B RS bR UE DNA 73 it 2 B LU 308 it
1M1%.
1.8 DNA BREMER

PRI 2 DNA R B 2 AR EE .5 x
10745, 1 x 10724%,5 x 1072 4%, 1 x 107 4%, 2 x
10 7 4%,5 x 10 4%, 1 x 10 * 4%, #:47 PCR §"3%4, D
B S A i R B
1.9 PCR j i
1.9.1 EHEEBSIWITS ¥ HEUTS DNA H
LA A% W A 5 DR 2 it ) By X (TS ) 58 FH 5| 47 1T,
(5> —TCCGTAGGTGAACCTGCGG—3 *) FI ITS,
(5 —TCCTCCGCTTAGATA TGC—3’ ). PCR ik
%:2.5 pL 10 x PCR W 0P, 2 pl 2.5 mM
Mg’ ,20 uM 5| #1 4% 0. 25 pl,2.5 mM dINTP %%
1 pL,2pl BSA,1.25U Taq i, ik 8T &0 T
7:94 CHiARPE 5 min, 94 CAFPE 45 5,55 CiB .
30 5,72 C FEAf 1 min, 3£ 32 NPEEF, 72 C 1T fif
7 min. W G5 HJE B S L A SR T IO B B A
UK, Bio-rad #&E AR F 50 FEAH.
1.9.2 HR5I1My 8  RAREMZEWN (Fusarium
oxysporum f. sp. Niveum) . JA 2% & K595 ( Didymella
bryoniae , 7 1 Mycosphaerella meloni)?2 Fh 35 JN29%
JRPE IR S g ) AT A I, A ZE e 51 ) Fn - 1
(5’ —TACCACTTGTTGCCTCGGC—3 *)/ Fn - 2
(5" —TTGAGGAA CGCGAATTAAC—3") , JI\ & # 5
2% Mn - 1(5° —GGATCATTACCTAGAGTTG—3" )/
Mn -2(5’—ACG TCG TCG TTG TGA GTG—3" )",

2 HiR45iHe
T 9 58 1 35 0 M 5 5 2 K
T . A ARSI IR 5 BRI DNA XI5 45

TR ) R, ECRGE T 514 1TS 3736 19 7 3k R )
W 7 A7 2 AR Taq 6T 14 P 400 4 551

2.1 MEBRERLR

1 thr G A B ITS, / ITS, 334 J5 4 500 bp [ff
VA WA B A LR ITS 7 B/ AT
AT PERP RIS 1 T AR A A, BB S LY 4G L (A A AR R
55, AT BRI DNA Z: Bi#i £, 5% | J5 1 PCR
SNE TN S tb iF s 0 W AU IS 1) b RS S B T
Y3, H A% AR BA . n] DLAE S T oy S B T A g A
RLIR) 738, 6T HC 70 53 5 2R Mok R T 2 A AR
Y. 0 SR AR S 0 Y SRURIE S T LA K 3 A RO
TN SEH0 2 SR R S I AR R R, W AR A b Y
WEZUE % 4.

2000 bp
1000 bp
750 bp
500 bp

250 bp
100 bp

M:DNA Marker D1.2000; 3K E 1—2: A 780 A7 9 20 BIF JE vk 9 PCR
GERL UKIE 3—4 . A WP DTES 1L 1Y PCR 25 L k38 5—6 . i AT B
Y PCR 25,
A1 KRR XTF L3 DNA Bitr e
PCR /=4 & 7 A

2.2 HEFEHLLE

PRI A3 B 35 42y, o PRGN i
AR LBRIB R S 2% B T4, WA BEEAT R — 28
(41, I PCR 9708 5255 FE2L AT XS kAT
TUE, AT L2 B — 26 ] 5 1 410 4 57) A 40 i b DNA,
DRI P 5 A HEA T FU AR AT 0 2L, 81 2 9 AN TR
VRWPIE J7 15 B 44 £ 1 DNA B4R 1) PCR 7= 4 L 3k
P, B 3 S AN RIBE U D5 35 T % DNA ity PCR
FEPIHRIK .

750 bp
500 bp

250 bp
100 bp

M:DNA Marker DL2000; 3k ifi 1: BF H /R v ¥ 22 9 PCR 45 55 9k
i 2 A ELR YR 1 (9 PCR %5 5% kGl 3 AHFBS HL TENP A
PBS BEA PRI PCR 45 55 7k 4—S5 . F % H. TENP Al PBS Ik
A VR PCR 455,
B2 REREHTET &% 3% DNA B
PCR Z# ¥ ik A

K2 o A AR AL BT A PCR 973 2%
HRARH IR, 1 TENP F1 PBS B4 v 45 1AL B 4545
BRI, VeV SO R B B IR e O e 6, It
SR B - S T ) B AR , X R A DR ORI > 1 R i
JE EEERAE A RRERT . — B A e TR TR BR 2% v ik
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F 5, % K B L3k R R L E DNA REUT i WA R 57

B R % R R VA, T A 2 B R A A R
+, Mash DNA FiER 43 AL, M TENP F1 PBS P %
T — M F ORI, B IR b i A LS

B AR S TENP Fil PBS 1A PE % AT LA
TE UG AR 5T 1 [R) o] SR AT — o 782 B 1) 2R e, o KRR 2
b R PLR AR, B TAH BRI &R
F&F L EHER A 2, Hox BAR Kk TR 1 A
BT IRALFE. B 3 AT LAE X R T A
FH 58754 ) DNA o E2 R A L.

500 bp

250 bp
100 bp

M:DNA Marker DI.2000; k& 1: TENP F1 PBS B4 e 19 PCR
S5 UK 2 BRRRZE MR VR VR I 19 PCR 25 L5 K 3. TENP Wik
1) PCR 2552
B3 RE®EF EIELEIE DNA 4504
PCR =% ¥, 7 B

2.3 REEFTENLER

ARSI 18 T 1) T U 238 gk 05k 249 O SCRIR T 32 41
iE ¥ DNA 2507735 CTAB i FXF 20 L BRSO
L, TZ T DNA R4 B RR A W Uk i e
ol - 3 RS 2 240 B 0 T L (EL T R 22
R R ERRCR AW . (8] 4 A (R 2468 J5 12 B
514 DNA Bt 1y PCR =4y B vk €1, AL 4 AT LA
A, OIS A= 053 B 4 2 JE IR SDS i R A
A PR A ) 20 M A A 2R , SDS A7 B T3 1 5
55 DNA #9738 , [l PVPP (A B T I A IR )
LB, R TR RR AL T8 4 b SDS ik AL B A 5
WA Bt , WL A T At 3 b7k,

2000 bp
1000 bp
750 bp
500 bp

250 bp
100 bp

M :DNA Marker DI.2000; 3k i# 1 : Reddy $2BOK 2 21 PCR 4558 ;
JKiH 2: CTAB 2411 PCR 454L ; UKGH 3 : NS 4 2447 1 11 PCR
S5 VKIE 4 :SDS [ Eh AL E Y PCR 25248
B4 REEMFEATF LK DNA Bita ey
PCR =4 & 7 B

2.4 RAENOBM
FEl 5 A RIRITLR 73 775 14 DNA 5411 PCR

PRI IEL PEG JUHE I i 181 50, HLo S S Al
FRULTE , W1 J 2 PCR SN, ph P S m] L, HA™ 3 2%
AR , S N BT CTE R P, 370 2% i I vl DL

M 1

2 3 4

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

M:DNA Marker DL2000; 3 i# 1—2:PEG JUHEE ) PCR 25 5 Pk iE
3—4 . SREEITIEL Y PCR 455,
B 5 FRERE S kT4 L3 DNA B4R 69
PCR /=4 ¥, ok

2.5 DNA RIRAFREHREERNY 1
M IO BE LI E DNA FEI Ao, Aseo S
Ango- PA A/ Mgy 13R DNA WY 2L 5 B8, DL A/
Ay TUFE DNA H {5 L AL IR 1) e 2. A 25 3R DL 3%
U, AR R B fr) L83 DNA #5845 19 PCR 7™ oL Jk &1
A 6.
F 1 XM AEY DNA 5k B/ 4R

Bk Ame Ao A As/Ayy As/Asy PE/pg g -
WG 0.091 0.102 0.084  1.122 1.214 68

DNA )7~ 5K 68 ng - g™, [ 6 1 DNA Fi B¢
BRI S x107" )1 x1072,5 x1072,1 x 10 77,2 x
107°,5%107°,1 x10™*. DNA # B JEihz] 2 x 107°
BETTRT LA I 2], {53 3 5l AR IR A S5 5% i 15
DNA J= R85, R IG5 28 47+ S8 5 i T 40
BRSBTS A R S5 % o %o
PCR JZ B 520, WU 2E i SEB 4R 1 x 10 77 1
P RE . ARSI A AL R P2 O 23815 /9 DNA & LK
K& WUE YRR A5 B 2, A R 0 A8 4 96 B 1A
F I, B 5w T b T AR R DNA & KT 5K B
H A ). Zhou 25N RS ARAE.

M 0 1 2 3 4 5 6 7

2000 bp
1000 bp
750 bp
500 bp
250 bp

M :DNA Marker DL2000; 3 0: %5 (9% 1 5 9kt 1 — 7 40y K 7 A
TEIE DNA BE g9 PCR 4625 542
B6 REHBEELE DNA B
PCR =¥ d % A

2.6 HR5IMENERRELEER
7 ¥R S P HT A BT £ 4% DNA
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BEMR B PCR 7=y ik 8. % T K& Al , 32 BB 1 )
Mn -1/ Mn -2, fEf 438 442 bp (455595
. eI g A2 e R AR MR B 3, 40 591 A R

AL A 9 48 5 ik 2E AT 4R B, AR A 3R BUE Y
DNA, i Mn —1/ Mn -2 47 PCR §"#4. MK 7 7] LA
A DU R AR ORI A A AT B, R AT
IREERE, AL B A5 A # 1 0, 7 25 R
PEE TSR R 2R RN

M 1 2 3 4 5

442 bp —p

M:DL600 bp fy Marker, Pkt 1—4: JL LT 3 Wit S : At fEALI
BT 53 Y R G P A L3 DNA B4R 49
PCR =4 & i A

514 Mn = 1/ Mn =2, 3788 KA AR F +
SERE AL PP PRIBURBE DN 2L, 2 97 0 224 5 2 R
PRZRE i P S A TR A i o S B R A,
JIAZE 5 $5 I 51 W) Fn - 1/ Fn - 2, BERE 7 1Y 1
327 bpBHE G ARAT , DI A 2R 3 v 4R B
PRI o 1t 22 S 2, R aie it 3 rp
AT Z2 93 9 I

Pl 8 Dy s i 5 | T R AR [ -+ 4l
) DNA 1) PCR =ik . A& 8 n] DU i, J &
R TE 442 bp A7 I A 1B, UEW T PCR 973
TR A X MCRH TR R AR A B S A, AR

R % 4R BOR A% T SR DNAS T Mn - 1/
Mn =2 473, PKiE 4,5 A 50 I Y 2% H B, B
2 AR bR F) TR A B, A AT RE LR )
I TH AR VK RIS A I B 32 T At o D

M 1 2 3 4 5 6 7 8 O

442 bp —p

M:DL600 bp Marker, ki 1. BHPEXT IR, Yk iE 2—3 - 74 )N & K5 200
T PCR 4 B4 BH X 5 kT 4—9 « AR [ 528 i DNA 1)
PCR § 14k
B8 FAsmar iy BN R L3k
& 4 DNA &5 PCR =4 & ik A

B9 St e 5 | W S TR Bl - 3l
) DNA ) PCR =Bk . AL 9 n] DL, JIA
ZNTE 327 bp A TEME AT L, WUEW] T PCR 975
AR R X T A BBUEY) DNA 194, JkiEd -6,
8 — 9 AN 5E BE i A7 Y B, D62 G 5 R A
TR 3 B B, AT BE B A 0 KA , T HEAr
K U BEA AR 112 &2 A o S

327bp —p

M:DL600 bp Marker, kit 1 : B I8, YKt 2 - P JICRG 2 953 1 PCR
B IR, YK 3—10 - AR [RI ATV 1 4RE i DNA # PCR
g L

B9 AEZRFTI N IR L%

B4 DNA 89 PCR =4 % ik B

3 g

ASLIGAEXL B8 - SEUA ) DNA 42 507 %48
AR SEAE b b T LA MR PR U 1k, B
B E— AT AE 5 h NSER, W AR & — 221
AP BRRV AT BT G S oy SR g, U HA T 4
Herp 22 R LT DNA (520 AL 5 3R B 2R
FREX 500 mg - 3EAE o, 55 8 A S Rb IS 5 VS I A 0
4R , 3 mL TENP 3% 2 Y. fi 3 mL PBS J£%
1Y MA 3 mL SDS {5 #h #2 Btk , 500 L % & i
500 pL 2F 4 R W, 15wl OB K, IR
10 min,37 C7K¥# 0.5 h. i A 125 wL 20% SDS il
0.15 g PVPP,65 C/K¥5 2 h. B0 J5 35 W A %5
AR B/ A5/ S5 R4 1, SRR 7%
B AhPE 1R I 0. 1 5K FH NaAC,0. 6 {4
PR NEEDTIE , CBEVE, B0 BT, 3 T 100 pl
TE 2% M.

ARG T ARAL T A P DNA 42505
2, IR RIEMAE YIRS T ) T RIS,

52 Sk

[1] Vigdis T, Lise O. Microbial diversity and function in soil ;
from genes to ecosystems [ J]. Ecology and Industrial Mi-

crobiology ,2002(5) :240.
(T4% 63 )
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1 I JRI 25 L 41 DNA SRR AL

L', ESA FEAF, Zunk, kk

(LAMBT ¥k WERFE TRSR, WE AN 450001;
2EMTEE AT R E AT JEEEE, TH M 335300)

T g a et A B 20 DNA F2IRAE T M £ 69 B AL, AR B IR vt g A4, 2t CTAB k32 IA I
21 DNA 3 —F B R ARAL . 37 CTAB 30 4 b ik A% A &, ZL A i 1) | Tris T #7 B2 49 4L 22 2k 44 F= RNase
AL ZR BT IE] 4 AN B R AT R AL, KI5 R AU CTAB BUIE & of i A 1 DNA 75 & R A2 89
1.5 4% ZL g e 8] 40 min Tris P #8432 1 K F2 RNase(10 mg/mL, 1 pl) £ 32 10 min, 4843 %) . F &
W74 5 )5 8 vt 2K B 40 DNA. 3% 7 & 32 AT 3 69 45 )5 8 vt A B 48 DNA OD,g/ ODyy 5 1.7 ~ 1.9,
0D,/ OD,,, >2.0,35 ng £ A # K 28 DNA Bp 4643 3] % w769 RAPD #= SCAR B, i F] T VA PCR % A&
e T A T R

KR . ¥ )5 M et AL B 40 DNA ;DNA #2 3 ; PCR

RESEES.S572 TEERER:A DOIL:10.3969/]. issn. 2095 —476X. 2013.02. 014

The optimization of conditions for the extraction of
genomic DNA in flue-cured tobacco

MA Lin', WANG Guang-chao', LUO Zhao-biao>, KOU Xiao-teng', ZHANG Wen-long'
(1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Tobacco Management Department , Zixi Branch Fuzhou Tobacco Company , Fuzhou 335300, China )

Abstract ; The experimental method which improves the CTAB for extracting the genomic DNA in flue-
cured tobacco was presented in order to stabilize the extraction of the genomic DNA. Each of the four influ-
encing factors in the CATB, namely, the usage amount of precipitate buffer solution, pyrolysis time , num-
ber of processing the Tris phenol and the processing time for RNase were optimized respectively. The re-
sults showed that after using CATB precipitate buffer solution with the volume 1.5 times larger than that of
the DNA solution with pyrolysis time for 40 min, one-time extraction of the Tris phenol and 10 min pro-
cessing the Rnase(10 mg/mL,1 pL), a clear main band of the genomic DNA in the flue-cured tobacco
could be obtained. The extracted genomic DNA OD,q,/OD,g, was between 1.7 and 1.9. OD,.,/0D,,, was
greater than 2. 0. In this case, with 35 ng genomic DNA, clear RAPD and SCAR maps could be obtained.
The extracted genomic DNA can be applied to the molecular biological experiments.

Key words :flue-cured tobacco ; genomic DNA ; extraction of DNA ; PCR

%5 H #9:2013 - 01 - 02
BB DR (1964—) , B, T H1EATALFMEZE T L FREE Wt , E2REF QAR EENE A ERLL.
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FYIIEN 41 DNA 4R U5 i 2, s 354 pH
{B¥: B B SDS 5 Bl B CTAB s fIEm k4" H
R Pk B CTAB ¥, fHUR R RIS LR 41 DNA 1Y
RECPBRARMES . R E T & 2m 2. 6%
TR 1 TS5 ma B , SE DR 2H DNA $2 I i rp 28
S % 3 e T B TG, S RL P4 DNA. 4 5 i
L DR MO B L R 4 DNA SIS SR AR 23 T
N M ok B (PVP) i B — Bk 2 BB L R
CTAB 1. S0k 48 207 %) 1% ) M 1 £ [ 4 DNA
PRI EEIET T X E, 8058 TR CTAB B:4E ik
JE M-S DR 2 DNA S IR A 7 .

J 5 M3 R 41 DNA 75 28 52 k4% 253 (68 °C
KeAn) ZJa " m AR, R s A A R A
R FACE Y, IR T FE 24 DNA 43 2 ali A X .
F. Gadani %) 357 i it B CTAB 2 $2 IR0 5 A -
FEPRI AT DNA. (RS I 45 5 0% sl K, e Bl X F 4%
T 1B B 0% I -, bRy T AR e SR T A5 )
A — P B R 4 DNA.L PRI, 7 S48 5 ) i B
CTAB 3 1 CTAB i 3 2% vl 0 i P 2t . 24 i 1k ] |
Tris P77 1y it AL BB A RNase Ab 3 A [A) 28 3558
W R 28 HEAT B R A4, J 5 PCR 4G ) 32 [H 21
DNA [y n] ¥, #7822 1936 A PCR 20 M )45 I 4
BRI Z DNA FRIRET A, LI Ay 4 2 5 5 PR A i
I VAT 2 AR HP 8 I A 36 R 4 DNA 3 B {1t
RS T .

1 S5
1.1 #

Y 5 M2 48 K406, K326 ,NC102,NC297 , =~
S 85, A 87 F =4 97 , ¥4k 2009 4F 7, £ =~ 21
T JH (BRI A BR BT w $ it

Tris [EDTA .EDTA2Na NaCl ,CTAB PVP 3 - %i
Sl = WS S oK Sl R AR S BE B
N SR S 3 B 48, IR ek 2 3R] |77 5 s
A A1 RNase, A TAEY) TREARMRS A R
N PR Taq A 250 bp DNA ladder marker, 5244
THE (CRIE) A R 2 w575 ANTP, 3¢ [ Promega 2y
il

RAPD 5|4y 134. CCACAGCAGT; SCAR 5|4y S
—1.CCACAGCAGTAACAGCAGGA/S -2 .CCACAG-
CAGTCTGATATTGGATG , ¥ 3 7= ¥ K /N >k 313 bp,

Byl bR T AR TR R 55 A PR 745 8

0.75 x CTAB $#2 2 i : pH =8.0,7% 7.5 ¢/L
CTAB,1.4 mol/L NaCl,0. 1 mol/L Tris,0. 02 mmol/L
EDTA2Na,2% PVP 2% B - %iJk L5 ; CTAB JiiE
Zp . pH =8.0,% 5 ¢/L. CTAB,0. 01 mol/L ED-
TA,0.5 mol/L Tris,0. 04 mol/L NaCl.

1.2 (g

PCR ¥, Vetiti !, Applied Biosystems /)77 ; &
IL#L, MicroCL17 %Y, Thermo Electron Corporation
w7 AN, T6 Bttt e, Jb st b i A
BRI W)™ 5 BER AR 53 BT 2248, Mini Bis Pro 3,
LAt 51 DNR BERSG R 504 PR R ™.

1.3 WHZE

1.3.1 EEMEMEEZE DNA 2B %  CTAB %
AU 1) [FUEARER (0.15 g) (9 1.5 mL B0,
Jin 700 wL 0.75 x CTAB $£H 2% vk, iR 2] ,65 C il
# 10 min L) b5 2) A 700 pL =& H b/ 5 5 s
(24:1) 847,12 000 r/min Z.0> 5 min; 3) B3,
T 1/10 fAF 10% CTAB $EEUZE b, T A G54
=W/ T mE(24: 1) ,1827,12 000 t/min &
05 ming 4) R, 0 L0 AEARFR CTAB ¢S
W, IR 4,12 000 /min B0 15 min; 5) L3, A0
100 pLEgEh TE,65 C IR 10 min; 6)fIA 2.0 f5{&K
R I TEK 25, —20 °CF##E 30 min; 7)12 000 1/
min Z.0 15 min, JUIEHE T 50 wL Ha4iKd,4 CLHR
e .

BCHEIFILALTT 1 - e TS 5 JA I K326 (2009 ) 2y
AL, 3G RNase b FRAN Tris P-4 15 40 FEALBR. 1%t
CTAB JLVEZE Mgl & 2% (65 CHRA ) I
[i4] \Tris -7 13 40 B YECA RNase 0BG [E] 4 4~
RIEATHR R

1) 78 3R 07 i i iy 1, % CTAB 03 22 mil
& B 3 A BB, 73 Bl 2 DNA IE W& LY
1O 5, 1.5 4%,2.0 £, A SRR AL,

2)FE Bk Uy I LA b, XPAE A 65 °C i I
[6]1% 20 min,30 min,40 min,50 min 4 86, R
ALSE 9 CTAB PUHEZE rhif i i &, ol 25 AL

3)AE bR J7 V5 AP YR IS M N S AR Tris P-4 1y
P BR, 2w 0 U, 1 ¥k, 2 I, 3 . SR A
Jei B CTAB UHEGe thif (i 152 AR i 2R I 18], I
T Tris P Byl £2 5 15 71 55 AR = S b/ S G
(24: 1) Hlif2 1 RBREIR B M, Hofh 25 A S,

4) TS AR Tris P-4 By Sl 42 J5 19 51 RNase 7K
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Bk, % 0% 5 fE et 2 41 DNA 42 BUE 4R 1L - 61 -

AR, A1 wL RNase (10 mg/mL) , 7 37 C 435
AEFE 0 min, 10 min,20 min,30 min,40 min, %L1
JG I CTAB JT3ESE i s T 5 A ot 208 I6F (] 1 55
TRFR Tris Py Al 42 YR, HA 25 A ANE.
1.3.2 EFEAH DNA 58 58ikaMH HHEAH
DNA 2f 7 e B2 460 < A & 4 B 50 % J5 72 22 4h o
JEIEBE T B E ODyyg, ODygy, ODygg, 15 0D/
0D, , 0D,/ 0D, Fll DNA I JE.
BRNEEEE A I : SRR T L, 1% B A 5E
JBE, 76 1 x TAE ZZ P 1,90 V 254 F fL ik 30 min,
EB e (8 Ji5 7 5 IR AR AL b LB, I 20 A ik X 40
DNA SE#& .
1.3.3 E[FE4 DNA PCR 54F RAPD-PCR 43 #7
SKHSCHR [8 ] fir itk J7 ¥&. SCAR-PCR 43 #7 5% H]
20 p“LfiJI\Z{ZIK,% , 45 50 ng/ L DNA FEHR0.7 L,

10 x PCR Buffer 2 pL,25 mmol/L MgCl, 1. 6 pL,
10 mmol/L dNTP 1 pL,10 pmol/L [ Fii##50.5 L,
5 U/pL Taq 0.5 pL,ddH,0 13.2 wL. e W FEFH
94 °C 1784 6 min;94 CZx 1 50 5,58 “CiR k20 s,
72 CHEAH 30 s, [ 35 NMEFF ;R E T 72 C T iE
{816 min 4 CARIE. P42 1 x TAE,2. 0% B3
RHEBERS , 72 100 V F7E IR HL Uk 40 min, BRI
BARGE, IR

2 ZRHHHE

2.1 EREMHEEA DNA REEGHREE RO
1 g R fe M S PR 2H DNA g Pk I . % 1
AR HOT 156 95 I JA ik 2[R 21 DNA 4l 2 A

Y FZ.

a) b) c)

d) e) D

a) APALATIRIBUE S5 MM JEF 4 DNA ZOR ,1—3 25 3 IWEE 9250 ;b) Jy CTAB YLIEZ nhig il R A2 R ,4—6 Sy CTAB JTIEZ Wil il 5
5392 DNA JCEERY 1.0 A%, 1.5 47%,2. 0 45 o) Dt ity A (i) DL AL 25 2R, 7—10 2@ ] 18], 359 2 20 min,30 min,40 min,50 min;d) Bkt
R BLAACEE R, 11—14 DBy b RS5O Y.L UK.2 IK.3 W5 e) i RNase Ab BRI ] 5 (L 25 2R, 15—19 2 RNase bS] [] 735 5 O min,

10 min,20 min,30 min,40 min;{) AL G FEBUE J5 HE IS 41 DNA 308, 20—21 24 2 R & 508,
B1 HEmet A B2 DNA & 5ie ]

E 1 RERIG kT8 G 08 o B 41 DNA %

G AR A
2 DNA ¥
%% OD280 0D260 OD230 OD260/0D230 ODZGO/ODZSO/(ng . (ﬁ‘rgl)
HALHT 0.150 0.287 0.156  1.840 1.916  718.333
AL 0.081 0.153 0.073  2.096 1.897  382.500

HIPE 1a) A&, AL AT CTAB 3552 HUAS 21 119
K i B D 2 DNA 235 AN 1 0 , 4t FE ™ 5, R
AT, H HAFAE R B G o M Ll (W3R
1),0D,4, /0Dy >1.9,0D,,/0D,, <2.0, YL & A
KA RNA (203 H RO W . L,
TAREN FA I R 4 i M L 2 DNA i 7 2236
MR CTAB SEHEAT AL, LIBR 2 RNA MIE AR £

WS L.

B8 1b) AT &, 24 CTAB 7T 3E 28 o i JT &
Sy DNA AR 1.5 £5 B, JE 41 DNA F2 47
BT , (AT A AR R AR R &R, s RE AL AT 3R B, 1B
TATHE— B 4. 124 CTAB Wi3E 28 i (i F
i DNA IR ARFRIG 1.0 £5F1 2. 0 F%5HT, FEF 41 DNA
SEREMER S 5L RT CTAB IRAUR — 3. Rk, Xt
TR JE A LR 41 DNA [ 3 5L, CTAB U1 3 28 1 il
fii 14 DL DNA AR FR M 1.5 f5 8 H.

HE 1c) Al Y, Y247 B[] £E 20 ~ 40 min 4
e, SRS F A L 2 DNA F2H5 58 BE RGN 5 24
4t E] > 50 min B, /B BE DNA #R EERE I, 37
Fr . LB A 2 i s (R 3N, ASRE LR B
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I, B i 23 gk I TR ) 3800, 200 o S A R S oK
{H 2 DNA %9 P 09 A ot 2 st B =z 3 .
I, TR DL 40 min Jhy E

HH P L) W], L fef P A AR Tris PRl 42 1
WEEE B LRI, S FLIEATCIR M, H
Hi R IR GATY SR ™ . 10 B S AR AR Tris -85 13 il i
YB3 I, Hi 2 IR 52 A P i, (HOR 5L K 4 DNA
FEHT 5w B A B I O 5. 3 U B B A A B D TR
B, DNA 5 2% St A3 fin, 4 F2 4 )5 RNA FI DNA
e . PR, A AR Teds SF- i M i 42 R A DL 1 IR
PN

H & 1e) AT %0, FH RNase 7£ 37 C 43 10 min 2
J& ,RNA REfif o4, i RIS A5 B A 85U O ; i bl &
QLB AST E] B HE i, FE P 4] DNA 37 53 B s BH i U
55. A, RNase ££ 37 CALFEL) 10 min A H.

& 1) Fik 1AL ARAL S 1) CTAB 32 Uk
Eim‘%éﬂ DNA i%{ﬁﬂﬁ, ODZGO/ODZSO%I- T~
1.9,0D,,/0D,y >2. 0, 158 B 4l B #5047, HoHk 15 3]
382.500 ng/pL.

2.2 EFMEIFEREZE DNA,PCR R 5

F %2 AAL G F CTAB 3L FE A 5 i 4 - 35 IR
ZH DNA fya] HI1E , R ] RAPD 5|4 134 il SCAR 7|
Y S-1/5-2 #47 PCR 973, &1 2 )% J5 M S PR 21
DNA RAPD-PCR #4455, gy & 2 W] %1, RAPD 2|9
L34 £ 7 45 J5 M - R 36 R 24 DNA w38 45y
K/INHE 250 ~2 000 bp Z[a], IF HA 2 K4 dE4&
i ,1 800 bpZe Ay 4577 RAELTAE K 40 Ml K326 g
P38, 300 bp A& A7 4% AE 2146 K 45 o6 . K326 Al
NCI102 & A ¢ 3. SCAR 5|4 S-1/S52 E R &
RAPD 5[4 341 300 bp 7247 454 15 4 i e i 1.
13 Sk Jo M S 20 DNA SCAR-PCR 473 25 5.
B & 3 A] 0, SCAR 5| %) S-1/82 TE 4% J5 4l i
NC297 , z 4 85, = 4H 87 = 4H 97 K H4H DNA
P IS WY313 bpZkity. UL, A5 CTAB 1545
S % J5 JH i 55 24 DNA AT B 82 F PCR 73,
DNA AN R3S ngZidy, TE-A3 W SOW AR &, /]
1 /& RAPD FI SCAR FRic WAl DNA (%K.

2.3 E[F4H DNA WikE R4 EZMEFHH

FEPZH DNA (3 B2 (DNA 73 ) 7EAR KRR EE |
SBCHR TR et 290 v AR . AS B 9T R B, AR AE
65 C 7K % 2L fige 240 M Bsf, 2 e 1sf ] DR K 25 3 B0 o
DNA [#fif. 76 DNA 0GB b, S E B L Br 40
DR TR BB AR 1 BT R i, (AR 1

2250 bp

1500 bp

500 bp

250 bp

1. 416K 4 7032, K326;3. NC102 ;4. NC297 ;5. Z 4l 85;6. Z 4 87;
7. M0 97 ;M ,M,250 bp DNA ladder marker

B2 5 MArt & H 48 DNA RAPD-PCR ¥ 38 2

500 bp

250 bp

1. 4046 K 4962, K326;3. NC102 ;4. NC297 ;5. =4 85;6. =i 87;
7. =40 97 ;M ,M,250 bp DNA ladder marker

B3 kst AE s DNA SCAR-PCR ¥ 34 2

ARPEFE MU P ITTE o™ (E R T e ) I 8 5K
B AR e, R A T ik g i T = S e IR
W (24: 1) LA B8, R = & H e 2 5L DNA H )
IR A SCHERARIE ZE () RNase 31k RNA Z )5,
FISF S5 UTRE DNA 23R RNase B354E 1
A FTim i ko ER & B, 1wl RNase (10 mg/mL)
MTEFENT TE Fri DNA JEA TGN, x5 i a5t
H4R 38 —3k. GB/T 24310—2009 "> Bt it CTAB 3+
AL CTAB JLVE L th il {5 o DNA I AR Y
1.0 f%,1fi F. Gadani Z£" # CTAB Ji 3 22 i fifi
FHEA DNA BRI 1.0 £ 1.5 £, AR8H5%
WA R SR A 1. 0 A5 R 2. 0 504 2 UL TE
/N B DNA T 1.5 A% 5cidi B, $2H DNA i 47
I



%2 Ik, % 0% 5 v 3 41 DNA 42 B4 1k 1k <63 -
[5] #kE,FHFE, MK, % & T PCR 2 E M

3 45

i Xk R CTAB 35119 CTAB P 2% v i il

“F DNA & 77 i sy #F 8 [J]. o B8 & # %, 1999
(4) 5.

A T TR e (G
T 4 S SR 1 R 2 A 905 B
RW]: CTAB i {E % YFP i3 @‘i FI DNA %5 MX BUH [7] Gadani F,Ward M,Guo Z K, et al. Report of the COREST
L5 A RSN 1] 40 min | Tris P 8 193 52 1 JCH task force genetically modified tobacco: detetion methods
RNase (10 mg/mL,1 pL) AbEE 10 min, GEAS 8 4 [J]. Coresta Bulletin, 1999 (4) .77.
W 2R R 45 A T PCR 20 AT 4025 J A i ik A (8] Ak, ®4,Z 0, % 15 Mt RAPD KRR &
ZH DNA. BRI AN % Tk B 3 8 88 8, 2010,
25(1) 1.
B [9] E4r, 8, K k. — A ok BRI ot
[1] 3% A%, 90909, %. 40 2% B 4 DNA ST0F 3 DNA S7r ik L], 2 AR AR, 2004, 15(5) 479,
WA HF S A E (], 75 R 4 2004, 1(4) :292. (10] ExM, 7 £4. AR TREIM]. LB EHK
[2] SAR, EHE 1. R4 % E 4 % DNA 1,2002:742 - 744
T o 8L, A 2007 18(2) 263 LM HELEEE KA, & — R4 A 4 DNA 2
[3) A, 5%, 875 %, %. PVP xtiE B 3 H 4 DNA M7 ALI]. WA EH,2004,24(6) :1103.
S B A, K AL 2009(5) 37, [12] GB/T 243102009, 18 % OB 2 1 & # 22 B A 3 7 34
[4] REE. R, EHA,% I8 DNA §7HBLE SRAP R sl
MR R ez L[] o DR 4R ,2005,11(4) :33.
(L% 58 W) optimization of DNA extraction and purification proce-
[2] Bertrand H,Poly F,Van V T, et al. High molecular weight dures for soil and sediment samples[ J]. Appl Environ Mi-
DNA recovery from soils prerequisite for biotechnological crobiol, 1999, 65(47) :15.
metagenomic library construction[ J ]. Journal of Microbio- [10] Volossiork T,Jane Robb E,Nazar Ross N. Direct DNA ex-
logical Methods,2005(62) ;1. traction for PCR-mediated assays of soil organisms|[]].
[3] Thakuria D,Schmidt O, Siurtain M M. Importance of DNA Appl Environ Microbiol ,1995,61(11) :3972.
quality in comparative soil microbial community structure [11] Agnelli A, Ascher J,Corti G, et al. Distribution of micro-
analyses [ J ]. Soil Biology & Biochemistry, 2008 bial communities in a forest soil profile investigated by
(40) :1390. microbial biomass soil respiration and DGGE of total and
(4] REUp, kEX, Z2HF, 4. B4 F7 +H3EEHE DNA extracellular DNA [ J]. Soil Biology & Biochemistry,
By — A0 k(] £ A4 E,2007,26(4) :611. 2004, 36:859.
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WE A3 -AL-B- —AKXKLWYHERALXMELBRATT L. AFERARE, CHRLIKT
B 5 R4+, 2 Michael A = Robinson 27 41$2]2,6,6 - Z Wk -4 - §K -2 - R TH -1 - AR T
i 4% C B AE AL KA NaBH, £ R1E512,6,6 - =Pk -4 - -1 -5 TH -1 - AR T
B BE AL A AEA R E AR Y3 - BE B ZAKDLE. AR EHERETT CC-
MS,IR,LC-ESI-MS,"H NMR, " C NMR & 4E. {2 & #ELAF GC-MS, 94 R AWM ,3 - £ - - =4
K I 82 300 C A RIS, £ 600 °C,750 °C 900 CHEM & B - K L8 Foth R A% 500 E A
R

KPR 3 - A -B- ZAKRGE AR AR
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Synthesis of 3-hydroxy-B-damascone and its pyrolysis analysis

LI Shi-tou, LI Shan, WANG Ying-ying, JIA Chun-xiao, MAO Duo-bin
(College of Tobacco Science and Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China)

Abstract ; The synthetic technology of 3-hydroxy-B8-damascone and its pyrolysis analysis were performed.
Firstly ethyl 2,6,6-trimethyl4-ox0-2- cyclohexene-1-carboxylate was obtained by reactions of Michael ad-
dition and Robinson cyclation with mesityl oxide and ethyl acetoacetate as starting materials, then it was ke-
talized with ethylene glycol ,and was hydrolated and reduced by sodium borohydride to afford ethyl 2,6 ,6-
trimethyl- 4-hydroxy- l-cyclohexene-1- carboxylate ,finally the obtained compound was coupled with allyl-
lithium to give the title compound 3-hydroxy- B-damascone. The structure of 3-hydroxy- B-damascone was
charactered by GC-MS,IR,LC-ESI-MS,"H NMR ,and C NMR. The pyrolysis results of 3-hydroxy-3-dam-
ascone showed that it could hardly be pyrolyzed at 300 °C , but could be pyrolyzed at 600 C,750 °C,
900 °C to produce B-damascenone ,isophorone , etc, which are important flavoring comopositions in tobacco.

Key words :3-hydroxy-3-damascone ; synthesis; pyrolysis

0 2= (2,6,6 - =HI3E -4 -3 -1 - -1 -3E%)
H -2 - T -1 - B, PP E R RIRE A o,
3-FHk -8 - ZEAKRGER AN 1 - FEFHE T A SRR R . BT, E

s HEE.2013 - 02 -24
PEBRA: 55K (1986—) , B, 5T 4 F 0L FAL AN 2 0k Bl 90 2k, £ 215057 0 0 18 AL 55 A At
BIEIEE 5 8(1962—) , %, i B A AN 8 Tk 5 A, Wk, £ RAF R 4 1 AL 5 5 A A,
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FEK,E3-RE-B- ZAKGTW &R L BLETR - 65 -

HIMITE T B F A X AR R AR 7= h Y SR I 70
RGBT D7 1, T4 H A AL T. Yasuko %5 1y
3E o HARZ R T TE i R WA SCHRARE. B9 3 -
FEHE - B - EK A S R T R A R
SR S AT AR S AR SCILLA A R A1 S I
PR HE TR i R 2 2 PR T S R A JEUREY A SOk
[6 ] b, R FH Rt B BOR B AN T2, AT
A AT R AR =1, I % 7= W) AT 1 R AR
e

1 5

1.1 7R ALEE

A 5 BN N R, B RR LB
(CP), [ 25 4 Btk 2 il 70 A R 2 v 75 & 1
(CP), KHF 25 WO A 28wl 7 5 s D 36 4 56 Tk
(AR) , H REFHL AR A @ EE(CP) , B Hf
PO A BR 2 w57 5 A iR 24 oy [ 7 b 2 4.

i %% : Thermo Fisher Scientific LTQ XL Y& AH f}i%
- Jit 3% B 04X, 35 [E Thermo 2% %) 7 ; DPX—400
(400 Hz) A% L PR B35 A, 78 [ Bruker 23 7] 75 £1
HNFEREAL (FT-IR) , T5700 2 [# Nicole /3 ] 7 ; Agi-
lent GC6890—MS5973N A A (a3 — i B¢ A,
[ Agilent 23 #]7=; CDS 5000 $EfHAY, 3 [E CDS
] FL A IR L A A A
1.2 ERBRIERE
1.2.1 2,6,6 -=FRE -4-FR -2-IFK2% -
1-BBMZEMNER 75250 mL i) = R A
S NFENER 19.6 ¢ M LBt R LT 26.0 g, fi#4k
FIEACEE4. 1 g, BANE PEbess 80 mL, IF %110 C
FEREFE SRR T MR RN 48 b, b3k A% ™= A 1 K
MGk o B, ROVTR A Ve 3, R 5% 1Y
NaHCO, 7 50 mL 4 F1 £k 7K (100 mL x3) /K
(100 mL x2) $ti%, 43 B A PUZ I ok Na,S0, T
P U BEARRE A PV R, A5 200 B AR G T AR
WA DB ZE IR 76 ~ 77 °C(26.6 Pa) IR, 15
FEW) 23.5 g, PR K 56% . 45 GC-MS, IR F1iF, =4
iR 2,6,6 - —HEE -4 - HU -2 - A -
1 - IR LT
1.2.2 2,6,6 -=HE -4-FR-1-IK2% -
1 -BREB BB ER 1250 mL = A
A2,6,6 - =M -4 -5 -2 -k -1 -RK
Z.f§10.0 g, 2 "% 29.7 g, % B R 0.35 g, &
150 mL ZEFEFE A5 T MBI 24 b, [ py 3 F =

A 7K N3 7K s T A3, RN TR A 0 20, AR
5% i) NaHCO, # ¥ (50 mL x 2) iy #1 & £k 7K
(80 mL x3) 7K (80 mL x2) P&, o7k Na,SO, T4,
TR EAE IR 25 A L A5 20 AR € iy R A i
R B Al (IE e LBkl 7:4). 185 9.7 g, 7=
K 80% . £ GC-MS, IR F1E, F=4sth2,6,6 - =H
H-44 -5 H -1 -FDIR -1 - RIRLTE.
1.2.3 2,6,6 -=HE -4-BE-1-IF2%K -
1-BBMZENEHR Wossdifbny2,6,6 - =H
H-44 -5 -1 -0 -1 - FRIR LT 8.
0 g imAF 150 mL LR H, 28 5 A 70% (1)
HCIO,: THF: H,0 5 2:3: 1 fIRAW 72 mL. £ 5 C
FIZAE K 4 min, AR G Y A 5% () NaH-
CO, MR VeV 2= b e, F Gk 2 BUA HILAH, TEoK
Na,SO, T4, HeZ£ bR A ML M5 24 2,6,6 -
S -4 -HA -1 -0 -1 - RIRAER. A&
afifh R A E] 250 mL {1 R E B A B R
80 mL,7E 0 CHYZAF T MA 3 FE/R Y & 1Y) NaBH,
g, TLC W B PE R 4 he A 15 mL 7KK,
REWEARRR EZA VAR, LEEFEEL, Jo/K Na,SO,
TR LR, AR ER LA DL, fE AR AL (IEC
b Skl 20 1) 135 4.8 ¢ 720, P20 12% . &
GC-MS, IR Ak, =Y 25H 8 2,6,6 - —HI 3 -4 -
BRI -1 -HO -1 - RROBE.

1.2.4 3-BE-B-“SAEMHEHR HAX
PR3P AE 250 mL i = HRI I AE 2591 FH 4 s
Na T/ THF 50 mL, i Pl 4 @4 4.2 o, W5 7)
Pt 6.7 g WS RILEV i 7E 25 mL Lk,
BB, 78 - 20 CR Bk S0y, 1+F
VR VRAR P 210 s 48025 V2 TR RS T 4K 2 2 1 30 min
BERR I 2.5 ¢ 4 2,6,6 - ZHIIE -4 -
BRI -1 - O -1 - R O RV ARTE 10 mL F 78
[ THE Hf A ZCR TN I A 210985 T3 22 1) 5
HLFE - 15 CRHEHE RN 5 h, NS5 5 A
50 mLKYRY AWM Sk (50 mL x 3) 20, &5 3F
AHL)Z A& SR K YE U = d i, JooK Na,SO, T
i G UE BEZE R A ML A, BERCHE 3 B Al Ak (IE
Cbe: SRk 1:2) A5 2R AR IR 0. 74 g, 7"
#30% . %4 LC-ESI-MS, IR #1 NMR Z1E, 7= ¥ 45+
H1-(2,6,6 - =HIH -4 -5 -1-FKiF -
1-38) -2-T -1 -, B3 -5 -g- AR
I i
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2013 4=

1.3 (UFEBREFE

M 3% % R HP—SMS B 41 45 3% A
(30 m x250 pum x0.25 pm) ; K AR P T : 9]
80 C #EMF 2 min, P4 5 C/min F} & 280 C {4 #F
10 min; JEFE I EE S 250 C5 8N R A A, i
I mL/min; #FFER 1.0 wL, 23 b 100 1.

i 2 s T A L T BT YR T RE R
70 eV, B FURIR A 230 °C, PUBRAFFIREE 2}y 150 °C,
Tt gs T 1. 788 kV; Fiig 3L F 30 ~550 mu.

TR LA WM 2 R £ (10 ) W 3R
0.5 pL 3 - BHt - g - “AKRGEMEMS IFEA A A
A TR i 2 A S, T PR SR A Sk
ez rp BRI IR IR g 40 CL LA 20 C/ms ()
THEHE R T3] 300 °C,600 °C,750 °C,900 C, %z
10 s fERVURE R, 24715 A GC-MS 734

2 RS

2.1 A& SIZME

RGNS R, A SC B AR A A
Yasuko Tsujino slOl il T e 21 2,6,6
- SHE -4 -FHR -2 - -1 - RIROERN
TRk ik A A K A ER E OOV A, SR ) ik
Ji, o s O RS B 0 AT B A 3] H A 4.

WOTEAFAE 2 A A, Ho— & el FH ) S5k
S E AR R T, A sl B SR T LiATH, i
I, I S PRV 55, 25 S 4000 B 1 A TR Bk ik iR
J, A BCEN =8 %, B AR 7 177 ZR AR X AR ST A
T2 GG 1) RSN RR N 2 15 1) S N R
F 1 L5t SR LM ARG IR s 2) SR e P04 Jik
5114 NaBH, fA 5550 R0 LIATH, . HLZ5 R £2 [7]
FER RN 1R, A5 2,6,6 - =HIJE —4 — F23E —

A1

4

1 - -1 - RIR LRI % R 1Y 60% 2
B 72% . St IS HOR B ANE 1 R,

2.2 PSRRI

2.2.1 2,6,6-=HE -4-§R-2-FF2%K -1
-BBZEMNMRMTE IR BEHE (v/em™):
2965 cm™',2 874 em™',;1 731 em™', 1 669 c¢m ™',
1638 cm™',1444 ecm™',1372 em™',1 152 em ™',
#2965 cm ™' ,2 874 em ™' NI FIIE R C—H By
PRah;1 444 em ™' R HEAMEM—CH, 1) C—H 1
HIRZN,1 731 em ™' C =0 [RHFE RIS , 156 1H 1%
FEPI R EE 1 6 B FE B9 AFAE, 1 669 em ™' C =C
A Za R IE , 1 638 em ™' Ry JCFF L L 14 R Bk
FEMR S, X 5 SCEkIRE W AT 7R B FE AL B GC-
MS 53#7 7R Ry B — ) T, ik A (m/z) < 210,
195,182,165,149,139,137,123,67. H 1 210 K43
TR U ZR5 o BT i s - Wk 2,6,6 — =11
H -4 -HA -2 -FC M -1 - RIRSTEE.

2.2.2 2,66-=HE -4-§K-1-F2E -1
- BB ZEEHIRIE  GC-MS 200 B N — i,
B (m/z) 1 210,195,182, 168,165,154, 149,
139,137,126, 123,109,98 . Hrf 210 K4 F 5 F
e, 5 SRR E— 3 W o 2,6,6 - = H
-4 - -1 -FHC -1 - FRR LR

2.2.3 2,6,6-=FE -4-BE-1-I2K-1-
BB Z BRI R B4 (v/em™'):3451 em ™,
2964 cm™,2 873 em™', 1 730 em™', 1668 cm ™',
1444 ¢cm™" 1 372 em™" ;1 319 em™", 1 249 em™',
1152 em™,1 038 cm ™', HiH1 3 451 em ™' —OHAh45
Yo ; 1444 em™' |1 372 em ™' Ry 5 A —CH,
1) C—H 254, 45 41 249 em ™' ) C—0—C
R M4ER S & 1152 em ™' 1) C—O0—C X FR il

0]
0]
| o 0] 0 (O N
OI ' )I\/u\o/\ —> g <, |
| (0]
1 2 2 j
0] 0]
|
- [ T — [
HO O

3

3-AK -B- ZAKXLEG S RE LK
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4itRzh , NN A TR (COOR) £77E , BN 48 i
FEM) C =0 I BA B, N B PR | C =0 %
W JEL FEILIERE | GC-MS 4347 S 715 Sl B — ) i, S
FERCHE (m/z) F:212,197,179,167,151,139, 121,
107,95. Hirb 212 24y F 5 Tk 57247 2,6,6 - =
I -4 - -2 -0 -1 - RIROER AL, 45
BONTREIL Y 2,6,6 - ZHIE -4 - 53 -1
- WO -1 - RIR LR,
2.2.4 3-BE-B-“SADEHIRME R %k
(v/em™):3 367 em™',2 923 em™',2 873 em ™',
1710 em™",1 649 em™',1 623 ecm™', 1 443 em ™',
695 em ™', Hivh 3 367 em ' Sh—OH {1 45 ¥ B %,
2923 em™',2 873 em ™ M AIIEIE C—H AR PR
1,1 710 em ™' S Eg C =0 Wik, 1 649 em ™',
1623 cm ™' C=C Wik, LC-ESI-MS % LC-
ESI( +)-MS (m/z):209.08[ (M + H) *],231. 08
[(M+Na)*],247.08[ (M +K) " ],53 - ¥ -
B - A K4y T — 5. R B H NMR
(CDCl;) 8:0.960 —1.253 (m,6H,11 — CH,,12 —
CH,) (11 - CH, £ 5450 11 51 C J& &%
MWHEF, CIRFFSHER 1 hismxs, TH),
1.433 - 1.546 (m,3H,13 - CH,), 1. 731 - 1. 770
(m,2H,2 - CH, - ),1.923 —1.945(m,3H,10 -
CH,), 1.996 -2.062(m,2H,4 - CH, - ) ,2.332 -
2.389 (m,1H, - OH),4.079,4.091 (d,1H,3 -
CH),6.135 — 6. 178 (m, 1H, 8 — CH), 6.690 -
6.781(m,1H,9 - CH) ,H JE ¥k 20 4~, 53 -
B - - A KRDER H R4 C NMR
(CDCI3)§:18.4239 K 13 - C (13 - C #RGiS N
1351 CJRF,CIRFIF SR 1 diixs, N,
21.009 % 10 — C,29. 014 F129. 6519 3k 11 - C FI
12 -C,36.297 1 - C,40.807 K 4 — C,47.751 Jy 2
-C,64.764°% 3 - C,128.079% 8 - C,134.369 H 6
-C,139.819 35 5 - C,146.383 2 9 - C,201.756° K
7 - CWkiGH 13 M2 B R o 13 4~k
WEEARR CR¥, 53 - 75 -p - ZE KD
CIRFAEWA. AL LRl GC-MS 43 #7 B /R R 5
— W, TR (m/z) . 208,193, 175,149,121,
69,41. Hrh 208 SRz =PIy 3 ¥ B 1. £ 4 LC-
ESI-MS, IR F1 NMR 4347, 8 & 7= ¥ 8 3 - 3k - B
- AR L.
2.3 HELRARR

B MRS 7518 DX LB K 29 7E 300 ~ 900 C 2

[F] , 26 KR AR 9 7 ) R S A U B BE N 7™
A RS AU AR R I PR 58, X 3 - B - B - A
Kl #£47 300 °C,600 C,750 °C,900 C x4 &
JERIELCAR AR P 2 02 3 - 2k - B - AR i
T 300°C AR 8 T e T
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1200000 }

1000000 -
2 800000 f
600000}
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200 000 l

20.00 40.00  60.00 80.00 100.00

i [1)/min
B2 3-%%-B-—AKLWME
300 C T Z /=40y TIC B

K HI NISTO2 HicHfa e v 24y ik A TR & W AT
FRH — AL T 545 248 7 W) AR 3 o, 153 3 -
FBHE - B - ARG EAEARNREE T 0 2 ),
HA R W& 1.

A2 M aHL3 - B - - A KY
FEAE 300 °C R HAAR R, HAE 1. 86 min 5/ &N
75 WORZESR 1 H3 . 78 600 °C,750 °C,900 °C 4y
Skt 18,27 ,40 Fhfb &4, 24853 510 19. 7%
44.8% ,52.7% ; G 24 FE 0 5, 4% 7 1) %
Wi 2. 3 - BAk - B - A K S EAAE R R fE
AfDLRE B - KR, X & 3 - Bk - - A KRG
W e I 24 vh /S JC BR b B #E—OH 2k 25— 43 F-
H,0 153 A B0 S 0 ZK B AT A 22 th 3 - 7%
HE - B - A KR F gk B R S 3. 2%
BRI R 1,2 - H - - A KRE
i 4 - EM -B- R KRGEERM 3 -FHE-- 4
KGR TE B A5 A T W s EE kAl A X s
B ELAT R AR, 52 45 %) AR SRR R it o

3 g

PASHIE. NN | 2188 TR T R JEURER i 1
ARG LT HbRr=W) 3 - F2k - B - —EURHE, 2
HE T B R BT L, IFxF H AR ) A7 451
FAE. BT AERAREUR - MG/ B SR H
FRFERIAE 300 °CL,600 °C,750 °C,900 °C (12 i r=
Py EAT AT AR LR = My R IR A T
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A1ORRBETS - 2R G- =8XBM i g R IR R SO R
kot B - K IG5 /5 TEFR K T vk 0 I, T LA ] S5 44 3
T T L L
B G0C T0C 0T A T SR A TG (8.
1.86 Wk 9 0.97 2.9 047
3.65 24-2H 92— — 0. S &3k
3.97 web 82 — — 0.08
7.05 3k -2 - ” - - 0.06 [1] Anthony J N Bolt,Stephen W Purkis,John S Sadd. A damas-
8.32 P 9 0.26 0.36 0.95 cone derivative from nicotiana tabacum[ J ]. Phytochrmrsfry,
9.96 2 - LAk 4 — - 0.09 1983,22(2) :613.
1092 4-H¥E-3-0MH-2-F 9] — — 0.06 [2] Kaneko H, Arada M. 4-Hydroxy-B-damaseone and 4-H
1352 S-HTH-13-BEZHK 91 0.4 0.47 0.88 ydroxy-dihydro-8-damascene from cigar tobacco[ J ]. Agric
17.23 XHR 97 1.07 1.56 111 Biol Chem,1972,36(1) :168.
20.65 1,2,5,5-WHE-13 -0 91 0.15 0.11 0.06 [3] Lloyd R A,Miller C W,Roberts D L,et al. Flue-cured to-
28.73 1-23-3-T% 94 - - 0.06 bacco flavor I Essence and essential oil components| J].
39.43 2-ZHTH 4 - — 008 Tobacco Sci,1976,20( 10) :40.
3.9 B - 5 90N 0.65 0.75 [4] Mani Naiker. 3-damascenone-yielding precursor(s) from
40.97 35,5-ZHHE-2-SNR-1-1 52 — — 0.27 ) .
6.7 S i " B 0.41 0.3 Cabernet Sauvignon grapes [ J]. The South Pacific Journal
16.50 3B % 0m 0.0 on of Natural Science,2001,19(1) :11.
S.71 35— -2 -FEK-1-8 91 . . 0.2 [5] Sanja Radeka,lgor Lukic,Dordano Peruric. Influence of
49.80 - SRR 8% 0.59 0.51 0.96 different maceration treatments on the aroma profile of
51,95 3 - MEZHH -1 - PR - 52 _ 0.11 0.15 rosé and red wines from croatian aromatic cv. mugkat ruza
55.78 3,5 - ~FEHR 9% — 0.22 0.15 porecki[ J]. Food Technol Biotechnol ,2012,50(4) ;442.
62.68 4-REE-2-HCHE-1-F 50 — 0.19 0.14 [6] Yasuko T,Makoto S, Hajime M, et al. A new convenient
63.55 Eal 73 - 0.09 0.12 synthesis of 3-hydroxy-beta-damascone [ J]. Agric Biol
68.17 E-p- K5 9 041 156 2.13 Chem,1981,45(7) :1731.
68.60 L=p- KA $ - - 0¥ (7] 6%, BB, RS, % B EF R
71.09 23 -5 -347-=HUE-1H-Eifl 83 — - 0.0 A R[] BB B 2012,28(3) 145,
5 DEMCEERE 0 — oM 04 (8] #EE,FAA HAEHUEM]. LA FEET
72.55 Xﬁ:ﬁﬂﬁ%lﬂﬂ@]ﬂ 70 0.15 — 0.26 W B 19991178 — 224,
7318 #Wﬁ_ﬁzjﬁfﬂ B B 006 0.20 0.20 [9] Surmatis J D, Walser A, Gibas J, et al. A study on the
73.70 SIS 86 0.41 0.57 0.85
7551 2 — B Sk 7 - 0.15 014 condensation of mesityl oxide with acetoacetic ester [ J].
77.50 34- 8- MHE ) — 0.1 0.22 Organic Chemistry,1970,35(4) :1053.
79.67 2,6 - ~ KT 97 0.57 0.85 0.54 [10] Tohn J E,Alan M J. A convenient preparation of allyllithi-
8112 12535-TUBE-13-Fk—Hh 70 — 0.43 0.6l urn[ J]. Organic Chemistry,1963,28(8) :2145.
81.31 3.4,7-ZHE-23-Z5HM 9% — 0.25 0.32 [11] Mariappan P, Muniappan T. Methods of enhancement of
81.60 2,45-=FH-1-FKELK 58 0.67 — 0.78 reactivity and selectivity of sodium borohydride for appli-
83.21  12-%E-p-"AKTHE 58 0.5 0.52 0.82 cations in organic synthesis[ J ]. Journal of Organometallic
83.75 4 -4 -p- FRTRE 8 034 203 168 Chemistry ,2000,65 : 137.
86.61  3-HE-p-HKDE 52 803 552 413
87.73 7- B -1 -ZH 93 — 0.13 0.11

88.27  4-HEHK-3-HIEER 5 020 025 0.26
89.36 2,6,6-=Hi-1-HoKHzZE 74 030  0.32  0.45
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FAEA, RAE, AL, amt, k&', kun’

(LM EI L AHRTENE HAFR, FE AM 450000;
2RI AR FTEAE FAFS, AT AN 310008;
BLAMNBET WK 2R 5EMITREFER, M AN 450001 ;
4. EFEIYHRFTENT HMEE, @ #H 450000)

WE AR  AALBAT AT EWB ARSI Fh, R EXRBRLR - A4 E#/ ER AR
(Py-GC/MS) 5 #7JA vt £ LA E F R B % JZ (300 °C,600 CH2900 °C) T oy & 5Lt = 4. ¥ g 7=
P HIEFINAAREiE - A, AR R 2T R AT T AT, R @R — R B 5. 4
R A :300 °C,600 °CH2900 CF g # R = 4 b 2 5 552 k45 4 (110 FFo 124 F9 558 = 4 L7
AR E AR S A KA A SRR RARY R, AR RS RS s Bk B
K BEAe NEE R BRE AR RIRESF, AT S F AR LA 600 CrFiA R R K.

KER Bt AL Py-GC/MS B AR o

RESES . T4 1 XEFRER:A  DOI:10.3969/]. issn. 2095 —476X.2013.02.016

Study on pyrolysis products analysis of tobacco leaf

WANG Bao-hui', WU Jian’, GUO Chun-sheng’, JI Peng', ZHU Zhi-zhi', ZHANG Jun-song’
(1. Technology Center, China Tobacco He'nan Industrial Co. , Lid. , Zhengzhou 450000, China;
2. Technology Center, China Tobacco Zhejiang Industrial Co. , Ltd. , Hangzhou 310008, China;
3. School of Food and Bioengineering, Zhengzhou University of Light Industry, Zhengzhou 450001 ,China;
4. Zhengzhou Cigarette Factory, China Tobacco He'nan Industrial Co. , Lid. , Zhengzhou 450000, China )

Abstract; In order to study the effect of pyrolysis behavior of tobacco leaf on the component of cigarette
smoke , the pyrolysates of tobacco leaf were investigated at three temperature levels of 300 C ,600 C and
900 °C at He atmosphere, respectively, the pyrolysates were directly introduced into Py-GC/MS, qualita-
tive analysis was studied by mass spectrometry, and quantitative analysis was studied by area normaliza-
tion. The results showed that there are 45,110 and 124 kinds of pyrolysates were identified at temperature
different temperatures of 300 C, 600 °C and 900 °C, the pyrolysis temperature has a significant influence
on the type and content , the aroma constituents include ketones, alcohols, aldehydes, esters and lac-
tones, acids, and N-heterocyclic carbenes. The relative content of total flavor components is the largest at
600 °C.

Key words :tobacco leaf; pyrolysis ; Py-GC/MS ; smoke composition
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2013 4=

0 55

IR I AT BRI K 5 R ER T 1970 ARG,
W (S AN BT B, 2 A0 S B T AR A 3 -
Jiti (Py-GC/MS) B AR LI A S —FlA 3
P I 7 OE % NI B 3L A eI R A

EHH TR ARG 3 5 2%, AT, E2E
AR AR A T, P A 173 HECkRA T
MR FEA B AR M A R R R S5 A R
B HE 0. AR 5355 A 7 it 22 ) B 9% 2R o3
S PEAEARAEREA . o TR A 1 R R, A
SRATRASA R B0 MR IR P — e 5, Ry BF 5 6 A
A I R AATLBE $2 (3t T — Pl o) 7 B, G
Tt e A9F 5 R A R i 22 8] 19 5% 2R A
Rl fE. H T A Ah 32 20E A 2 Fh o O s 0
S SRS I < R, Jenkins 255 BRI —Fih
FARIE R 2 Z AR i A B3 SR ) 20 J <
AT O R TR AR Y74, B. P John %517
WIFFER 5 — Tl B AR BT 70 0 ST 14 SR A% A 5 e 1Y
I 3T ARG 7 ). AR SCHULR TR - A
G/ T AR DU AR B 1o e, of A - A A 7]
TREE T P ARGRS =  2E 4T 20 A, LAGE X 40 e o
HORTRIITR

1 55

1.1 #E5MEE

HHt (2009 4F £ IR NC297 ) 5 AL204 HLF K-,
i A R ) - FE R 2 A A A BR A\ 7 Agilent
GC6890—MS5973N RIS A A3 — FTik i Y, 36 [
Agilent 3] 77 ; CDS 5000 # L f# Y, 35 [E CDS /A H)
7 P AR iR L A e
1.2 Fik
1.2.1 REFHE FEHEEBEAR D 100 H i,
FREL 2.0 mg MK , B T IR AL A 528 o, g g
FENATRE, T BT IR O 240 Sk i 22 .
SUFTHRFE T A AR S, WA B 40 °C
1L 20 °C/ms F}51] 300 °C,600 °C,900 C , #4E 10 s.
2 G 3= 3 GC-MS 43 #7.
1.2.2 {XSF&HMHE AAHEAIEZM: DB—SMS gk
AEEMEERER (30 m x0.25 mm x0.25 um) ;
PEFE L 260 C 5 ifibff 1wl 200 200 THR
P50 C A HF 2 min, R J5 LA 5 C/min F} |
280 °C , /4435 10 min; 439 b :50: 1.

FE A B FIRIR 230 °CET JRH FhHE
70 eV ; Tt A4 0 : 30 ~ 550 amu; 15 iy 2k 1R
280 C ;

F)FH NISTLL by 1% e 6 28 o M W g AR ) — 2%
AT E .
2 ZRHWNE

FH T g S P AT T E T, I
FUH— 30058 T 240 E o e a5 R IR 1

%1 REBETHEREG =

¥ Lend e S5 B 3/ %

5 [H]/min 300 € 600 €900 C
1 2.04 BRI 0.69 3.48 3.42
2 2.14 RN — 0.55 0.58
3228 2- Wik -1, 4- —H — 364 2.71
4 2.35 2 - Lk —  2.57 2.16
5 2.47 2 6.49 5.96 4.86
6 2.71 FEIE N 0.81 2.83 2.96
7 2.93 2-LHETH —  0.36 0.44
8 2.97 2,3 - R 0.20 0.43 0.40
9 3.07 2 - Ak — — 0.25
10 3.12 2,5 - R0k 0.11 1.88 1.58
11 3.33 A — 031 —
12 3.34 3 - LA — — 0.30
13 3.40 T ik — 0.56 0.62
14 3.57 1 - H 3L — 0.53 0.79
15 3.64 M 0.04 1.41 1.38
16 3.71 4 - g 0.35 — —
17 3.91  1,2-"HEFK-13-"4 — — 0.21
18 4.00 G — 213 2.20
19 4.12 4 - -1,3 - — 0.25 0.35
20 4.32 3.4 - — Sk — — 0.23
21 4.44 TR R PP — 150 1.42
22 4.63 1,2 - 0 HR T — — 0.70
23 4.71 EE — — 0.3
24 4.94 3 - s —  0.34 0.38
25 5.08 o - B ILmEE —  0.14 0.23
26 5.20 1-F3-2 - WHRIEROL — — 0.30
27 5.25  S-(3-RAE)HRICCmE — 028 —
28 5.31 Pkl 0.14 — —
29 5.41 i 1.58  3.30 2.81
30 5.67 3 — B —  0.49 —
31 5.69 —[6.1.0] T -4 -4 — — 0.5
32 6.05 b .12 1.59 1.57
33 6.34 B - HIFENg I — 0.39 0.42
34 6.51 JF) — R — 127 —
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(k1) (k1)
35 6.52 X = —  — 1.5 81 16.83 3 — R s 0.45 — —
36 6.91 2-HHE -1 -TH -3 -4k —  — 0.19 82 16.92 X HAR — 021 —
37 1.00 4 - WA -1,3 -2/ 0.10 0.68 0.65 83 17.10 2 - WRIRELR AL 0.14 0.47 0.56
38 7.23 RN — 0.31 0.90 84 17.31 1 -HIZEBkME -2 45 - = — 0.93 0.65
39 7.30 P HR — 016 — 85 17.43 BRI — 0.43 0.29
40 7.84 PR SE A IR0 — 0.71 0.80 86 17.55 X R — 0.67 0.44
41 8.00 2 - Z Bk 0.04 0.21 0.26 - .
£ 8.17 y- TS — 025 0.32 87 17.57 %__’i}(zﬁ%_};ur?ﬁﬁ - — 01
43 8.32 2(5H) - Wk — 0.43 0.46 88 1768 ] A
i‘; Zj: 2‘3%%“%@? - 2;; 0j9 89 18.21 4§L¢2%ﬂzﬂzﬁ% - 0.25 0.23
46 8.88 2-HHEIR-2-#-1-F — 0.60 1.60 3(1) izzz 2’6_#Eﬁ%;;g;:’7 nks i M g;z 32
9.1 RS - 0mole 92 19:40 LTI — 0:13 0:16
48 9.33 5 - FIZLNkIF -2(5H) - [ — 0.08 0.25
49 9.56 KRR 039 — 93 20.04 5L -2 - i — — o1
50 9.60 P o4 94 20.18 4 - CHPE — 0.18 0.25
519.94  S-HIE-2-nfmE 0.07 — — % 20.52 xas - —on
52 10.00 () - WHEH — 014 0.5 9 20.85 1 -k - 1H - £ - — 0D
531018 124 -=(EFH) -HokE — 016 — 97 21.23 T ME-23 -"H-2 -FHE O —  — 0.18
i _ _ —¥A — — - -
2: 1322 i-éigg 0.26 (1)2; MO e s TR T 0 e 2
56 10.51 3-FH -2-FEE-1-1 — — 1.49 99 22.91 N - PRt - H 0.2 — —
57 10.58 3 - CIRAEEILIE — = 0.51 100 22.96 % - — 0.15
s§ 11,03 At coRE-LS -0 03 o1 233 1234 - WHER - .
4 -3(2H) - wkm -3 - [ 102 23.58 S — 031 —
59 11.56 P — 1.78 1.53 103 23.63 3 - LK - — 0.39
60 11.77 LR —  0.26 — 104 23.98 4 — FI A AR By — 0.14 0.19
61 11.89 23,6 -=HH-15-gi~F — 028 — 105 24.12 2,3 - —Hi —  — 0.16
62 11.91 7’7‘:£§_‘2ﬂf§ﬁ[2’2*” 0.5 106 24.52 3’5_4‘}1:_%:%‘_1‘_%1% 0.2 — —
63 12.12 4 - IR C - — 0 107 26.13 1346 - —JiK -a-D- 0.39 0.30
64 12.20 R i - — 0.33 WL o 7 2 A
65 12.30 (6Z) -2,6 - “HIHY-2,6 - —JF — 0.52 0.59 108 26.25 2 - — 012 —
66 13.11 1,9 -2 H — 0.28 0.46 109 26.63 3 - -2 - B — 0.43 0.42
67 13.30 4 - BHEL-1-FIHCHE  — 0.71 0.70 110 27.07 R — — 0.14
68 13.50 4 - BHEHH — 0.18 0.21 111 27.34 R - — 0.29
69 13.77 (R) = ( +) — kPl — 2,27 2.10 112 27.59  2-FH-4-JUF-2-8 - 023 —
70 13.99 F SRR S B — 0.61 0.52 113 27.59 2,3 - ZERH[b]nkmg — 0.73 0.74
71 14.06 3-HI-1,2 - — 0.19 0.35 114 27.86 5 — LR 4.18 — —
72 14.40 23-"HE-2-FGE-1-1 — 0.37 — 115 27.99 1,3 - -1H -8 —  — 0.30
73 14.47 2,3 - O REREF — 0.19 — 116 28.60 Ely -l — 1.50 3.54
74 14.49 i — — 0.68 117 28.71 5 — B LR — 1.02 1.08
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Design and implementation of intelligent parking system
based on ZigBee

GAN Yong, XU Ke, JIA Chun-li, GUO Qian-qian
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract : In view of the probelm of the low penetration in present parking system caused by the high cost,
the intelligent parking system was designed. System uses ZigBee wireless communication technology and
sensor network technology, provides a low-cost and efficient monitoring management function. The system
can realize the function of parking space monitoring and parking guidance,and the intelligent solution for

urban parking problems is put forward,it can be provideld a good environment of parking for citizens.

Key words : ZigBee ; sensor network ;intelligent parking; CAN bus
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Intelligent match scheme of emergency plan
based on Chinese keywords extraction

JIN Bao-hua, LIN Qing, WU Huai-guang
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; The complication of emergency plan in public social field make plans hard to manage. And it al-
so make decision maker hard to decide and integrate information. An intelligent match scheme of emergency
plan based on Chinese keywords extraction was introduced. Based on the solving structure storage of
emergency plan using framework structure theory,the participle of storage emergency plan was processed,
the frequency, part of speech, position of framework were selected as keywords’ characteristic values, least
error of mean square method was used for training keywords weight regulatory factors to realize intelligent
matich of emergency plans more exact and efficient. The experimental results showed that the presented
method is more promising in intelligent match method of emergency plan than tradition FIFA method.

Key words ; emergency plan ; Chinese keywords extraction ;intelligent match ;vector space model
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An improved traffic clustering algorithm based on OPTICS
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Abstract: A kind of flow classification method for suitable to online real-time classification and avoid too
much interference with human factors was put forward, the scheme applies DPI technology to ident the in-
formation flow business type in early stage it works as guidance and reference for late clustering algorithm,

based on the thought of OPTICS clustering algorithm , the information flow of clustering was completed using

the number of data points to measure consistency,the services can be provided for targeted user.
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Research on JXTA network routing mechanism

HUANG Dao-ying', SHI Li-hua', ZHANG An-lin', CHEN Hui', ZHANG An-qin’
(1. College of Computer and Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China;

’

2. Information Technology Department ,China Construction Bank of Jiangsu Branch, Nanjing 210002, China)

Abstract ;: The Manual describes the routing protocol of JXTA, but doesn’ t introduce the key implement a-
bout passing through Fire Wall and NAT, which has trouble passing through them in JXTA P2P develop-
ment and distribution. Aiming at this problems faced by P2P routing, how to use JXTA Relay technology

across the network barriers, routing table maintenance and other issues were analyzed and studied, and the

example of search for effective routing using JXTA ERP protocol was given.

Key words : P2P network ; JXTA ; Relay peer;routing mechanism
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Research and implementation of vehicle-logo recognition
based on modified invariant moments

YANG Guo-feng', WANG Huan®, HUANG Min', WANG Yan-ming', MA Ya-qiong'
(1. College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. College of Computer and Information Technology ,Beijing Jiaotong University , Beijing 100044 , China)

Abstract ; The vehicle-logo recognition method was built based on modified invariant moments. Template
matching was applied to the rough location of vehicle-log, then,edge detection wae used to locate vehicle-
logo precisely, the modified invariant moments eigenvalue was calculated for the recognition vehicle-logo, at
last the vehicle-logo recognition was achieved by invariant moment minimum distance. The approach can
adapt to complete object location and recognition , it can be unacted on the image size and deformation. The
experimental results showed that compared with Hu invariant moments, the method based on modified in-
variant moments has higher accuracy of recognition,which is conducive to the vehicle-logo recognition.

Key words :invariant moments ;feature extraction ;vehicle-logo recognition ; minimum distance
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Abstract; A new training effect evaluation system of recruiting police based on Web was designed and im-
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popular at present. Through the establishment of multiple-level indicators, it could achieve reasonable in-
formation evaluation for training effect. It provides measurement method for comprehensive ability of police
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The application of ID-based signature scheme in digital library

YANG Qing-lan
(The Library of Zhengzhou University of Light Industry ,Zhengzhou 450002, China)

Abstract ; the validity and integrality of the document were verified using ID-based digital signature and en-
cryption during the transmision of E-books and the digital documents, and the application of ID-based sig-
nature scheme in digital library was proposed. The results showed that the cost of the management and
maintain of certificates for public key users can be omitted duiring the transmission of E-books and the dig-
ital documents. During sending a digital document, it does not to transmit the sender’ s public key certifi-
cate, and the receiver of the digital document does not to verify the validity of the public key certificate, so

it saves the width and reduces many computation, which provides more convenience for the users of digital

library.

Key words : digital library ;security ;ID-based digital signature ;public key certificate
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Output-coupling sliding mode synchronization control of
a class of discrete complex networks chaos system

MAO Bei-xing, MENG Xiao-ling, ZHANG Li-tao
( Department of Mathematics and Physics ,Zhengzhou Institute of Aeronautical Indusiry Management , Zhengzhou 450015 , China)

Abstract ; Output-coupling sliding mode chaos synchronization control of a class of discrete complex net-
works was studied. The effectiveness of the method was analyzed based on Lyapunov stability theory. The
conclusion was arrived that complex networks systems is chaos synchronization choosing appropriate control
laws. The example proved the effective of this approach.

Key words: chaos system; discrete complex netwoks; output-coupling sliding mode chaos synchroni-
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A set of diagonalization matrix
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Abstract ; Using the concepts of conjugate, transposed and Hermite matrix, a set of matrix which can be

diagonalized is found and their diagonal forms and other conclusion are obtained.

Key words ;: Hermite matrix ; conjugate matrix ;the diagonalization of a matrix
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