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Techniques and Methods for Protein Separation and lIdentification" ,supported by " National Basic Research
Program of China" ,were reviewed. For high-abundance proteins depletion, strong cation exchange ( SCX)
chromatography was coupled with reversed phase liquid chromatography ( RPLC) to develop two dimen-
sional liquid chromatography ,and high abundance proteins were applied as the templates to developed mo-
lecularly imprinted materials. For low abundance protein enrichment selectively, novel functional materials
were developed for selectively capturing significant post-translated proteins, such as phosphopeptides/ pro-
teins and glycopeptides/proteins. For multidimensional , multi-mode and array protein separation, column
switch recycling size exclusion chromatography (csrfSEC) was coupled with RPLC to develop multidimen-
sional liquid chromatography,and weak anion and cation exchange chromatography mixed-bed microcolumn
were integrated with the immobilized trypsin reactor and RPLC-ESI/MS/MS to develop at high-throughput
proteome platform. During the study of high-sensitive identification techniques, an online integrated platform
for sample pretreatment,which was based on the hollow fiber membrane interface for solvent exchange ,was
established. New reagents were developed for the peptide derivatization,which decreased the limit of detec-
tion of peptide on the mass spectrum by 10 — 100 times. Core-shell nanoparticles were employed on the
plate materials directly for the matrix-assisted laser desorption/ionization mass ( MALDI). A predictive ge-
netic algorithm was implemented for the optimization of filtering criteria to maximize the number of identi-
fied peptides for mass spectrum database searching. The new technology and new method for proteomic
study provides an effective method. The development of selective adsorption materials provides a new way
for high abundance protein depletion and low abundance proteins enrichment of proteomics research, and
avoids the interference of the target protein identification in complex system. The platform of multidimen-
sional and mode , array type of protein efficient separation technology as the core is constructed and realized
the protein group of high efficiency,high flux,high reliability separation. With the new technology and new
method development of high performance liquid chromatography/mass spectrometry as the core of high sen-
sitive identification ,the sensitivity and accuracy of low abundance protein mass spectrum identification are
improved.

Key words : proteome ; high abundance protein depletion;low abundance protein enrichment; chromatogra-

phy based separation ;mass spectrum based identification
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Abstract ; The production of amylomaltases and its promising applications were reviewed. The preparation
was carried out through gene cloning to normal temperature host cell and the host cell excessive expression
and the application reflected in modification of starches, production of large-ring cyclodextrins and transgly-
cosylation of some functional ingredients,etc. It was further pointed out that the future research will focuse
on multifunctional catalytic mechanism of the enzyme and increasing the varieties of glycosylation reactions
as well as their functonal products.
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Review of diagnosis methods and vaccine research of enterovirus 71
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Abstract: The diagnosis method and vaccine research were summarized. There are several diagnosis meth-
ods for enterovirus 71 (EV71) ,such as separation and culture of virus, titer test of neutralizing antibody,
nucleic acid detection and immunological assay. The main research contents of EV71 vaccine are attenuated
live vaccine based on the C4 strain and evaluated through animal model, virus like particle vaccine and re-
combinant vaccine aimed at VP1 site. It is provided one effective method for rapid diagnosis of EV71 com-
bined use of two or more diagnosis assay. The foundation of suitable animal model, the screening of virus
strain with high immunogenicity and cross protection, and the comparison of immunogenicity for different
vaccine are the direction of virus research.

Key words : enterovirus 71 ;immunological detection ;vaccine
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faiB ¥ EE 71 % EV71 (enterovirus 71 ) 2 —Ff g
MENpIER T, B EVTL 5158 8T 2 iR 78T Y1 A5
R K, 1 AR R R R AL T ER O T REXS
EV71 5 R T2 PR IR L B RR T, SRR
HAZ T IR A R0 5 245 W) I 22 4 ) BB
S C 2 BN RHE TAEE WS . EVTL VPL
R gt 5 E A A 2 A BERAL AL R, BA B Z 1A
YIS Re AL s A A B BT SR AL X, 2 S e 12
25 VE FAWE ST S i WE i B SR B AL, T EVTL 2
Wr 3G 97 S 1B 5 TR ] 4 b S 2 K
i1 SOk R EVTL LR BT DRI % 12
W5 12 R B T R AT 2R IR

1 EV71 27k mirss it

T W BE JE o B 22, H A AL 45
FFNA )2 e, DR LG I DR A2 B TR M. ] 15 47 0 7
AL6 [ REFAEREE EVTL AT, MM &1 3
BURER Y RN T2 D, AR I R AR H LD X
535 9350 ENTL i n] 5| 2 5 6 58 K 5T 48 95 2 W] AE 1Y
PR R G e R, B EVT1 2 B 38 9 B H S5
YN TEZ —. HETE N AN A S HE X F
EV71 21 J7 2 32 W8 o0 B 15 9% TR AR
T8 SR I A TR ARG 0 3 2 ) 252 ¢
1.1 EVI1 I EE3kE

R BT EVTL e85 T B9 S50 & 12 W
ik W2 EVTL R S i etniE. 2N B
FE AN (Hep-2) (4% 5 40 i ( Vero) AT AR S WL
YHf(RD) 55 20 i = 47 35 DA AR 35 0 0 L P 4K J 3t
fEprA A B . H AT C RS DB S ZE A | i
WA AR IR B B EVTL kR
1.2 EV71 i B

Pl A B 38 PR A2 30 035 5 P U L 9 A A
TR, W FAAVE I 38 95 75 TR e 1) IV 24 2 W 7 vk B
“HFH A 2 R T DN BT A B2, VE Sk i 3 s 7 IR
Periz Wik —, sk 2 H R H B9 A 18 9%
FEPUAAIN 7 ik, A RS LR S i 5 g . 2
VI B I 5 A I AT B Ol 4 R 4 %
DAL, DU B o e k.

sk 72455 HE 2009 AR T HIE EVTL T A1 SEE
T R LI AR SR g ik — 3 R R 2
TN TR L MM S 14 h B el A& . 54448 TCIDS0
JrEAR L, BT R B EVTL A RS2 56 T 1k B e AE T 30

BSE, A 30 h BT Sg ot EVTLAIHLAR f
[F]HF >R A Elispot [ SR, AT 3k O A T HAE
SR fLRE 2% , T ARSI 2 DR 2 T A e P B SR
1.3 EV71 gy&&esiam

1.3.1 ## R RT-PCR FEAR HAj, BHERERES
g4 S5 107 ( RT-PCR) AR £ 28 18 s T8 55 7 SR e B
S IT TE T B, 22 22 40 ] RT-§130 PCR R
BRI EVT1 56 75 1 52 o 1805 7558 FH 5 | 9 a6 il F
PERN 72. 6% , EVT1 5 50 51 9746 I FH 4 R Ok
58.9% . [ B FH 5 | W) 45 5 AE LA 50 il 4%
S FE LG B AG 1 3R 3 514 68. 9% F176.0%
P>0.05, 3 TC B #1245 EVTL 85 5451 Y 7E 45
{9 AT B LFN SO Bl 5 L4 2 FH A s 4
A 57.8% F160.0% ,P >0.05, - B EFEEER.
95 {5l 5 )L CAL6 5| Wi 25 SR 24 B .

1.3.2 EREEHRESE PCR SEMFEGE & PCR 2
7E PCR JZ S 1K 2 5 AN 96 SehRic 5L 141, i
XA BT S By B 5 S B X 4 A PCR R
ol A S WA e T 42 ) o T oA
it P R 5 R EA TR AT

AL A h 0 BRI IRN @ 2 i A OE I N

RIS WHRASHEATAEI I, S22 PCR J5 A6
3 8 (Y FHIEREAS, BHA%E A 50. 0% , 1M Fi i3 4% 3% 3R
BN DT RN E] S 4 PHEAREA, B R R
31.3% . SERFSEOE PCR FR BA R 7ok, R UE
1o AR A, L BB 7E SR A TS 25008 BF P A 0 281 9 25 1Y)
RNA | AT A ZI Hesk 12 i H 1.
1.3.3 EESHRHEAR HHEOHFHERREH —&
f 7 (TR R AT BN R4 IR 4 TENEE L4
Wit DNA F B B3 — 2 0k (it Fr A
B AT A ML 4 ) T, 7R 4 A1 T 598
PRICHIRE A A>T HEAT 48 52, 30 e 0 38 4 0 fv s
GG, I AW B 235X H A4,
T FRASRE i B35 8.

FIRTE 2N 2 A 2 JIBF R I 18 75 4 5 ol
(EV typing chip) , AT /bR A I 4 i 38 95 75 Fr) 284 31,
] PAY T A DAL D 5 PR A % i 3 4 R 47 4
A S A3
1.4 EV71 R

EV71 {32 AR I R 2 W g Femd -, EVTL %
BRBHYE 43 B H EV 71 f5 &8k EVTL IgM FriAts il
PHME, EVTL 1gG TR 4 5 L b 38 & 5k B 4 5% o FH
PRSI B SR, H ML B 43 B B R vk BT
1E EVT1 12 Wi EEzuEdE  (H LR AR 2B R ook
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EXX,F M 7L AW 87 & ROk A R T <15

5 F RN B A DU EL ARG i L = B R v A
R ABAELE AN B S 7 Bk S g, LG B K 1 AR
BORE R 1T EVTL A= A1k 5E A16 S5 HoA g
TE 9 7 3 PR L WA T R T 91 AT — o 1 Tm] s
T AZ IR A D 0] A S8 B VR il Bt vh 25 5 1 B
FH .

G2 I 3 B R T B e AT A 1 R S
SN AT ARSI %) — T B, I W] R R IR 2 A
b2 R o7 S X R A 5 R T TR R 7 4
FHT BT R S5 s Y B A A I H L) EVT1
B RE2F IS W I IE S8 B T B S e 3 (ELISA ) £
. A Pl A R T LS B R R R A TR R
VPL, kil 58 f3{Es A ML i F1 98 14395 A Iy (i
IgM BHPE ML ST 17, 1G BHME ML 47 #y) . 2558 B
7, % TgMFHAE IR , Fo4 5 B 93, 1% , RAUEE AT
ik 90.2% 51Xt 1gG FAME I , AR F N 93.1% ,
R EIR 93.6% UELEAHH VP a] FE 4%
ELISA 27X %] €. S. R. Shih 2" g% ] EV71 VPI
FE B JFAZ IR P AR B2 W EVTL L, 45
RFH VPL BE AT FH T A 8 e EVT1 BB s
(14 TG HLiA, o n] B T4 I vk JE e 30 f8 L it 5 v
() TgM iR, T H S5 HTER 47 5 AL6 i i Josg X
GBERSE. S. Y. Wang %106 BV AL A9 EVTIL-
IgM HUARVE AR T 2 i EVT1
S IgM 2R & BT ksl
A G R EVTL VP A, S TR
o P EVTL-TgM 1 1eG W M F2Wirik. 1
ELISA Kl J5 % TR AW T, H Al 2 A E KA
EV71 IgM F1 1gG HitiR 2 Wil & TR 2 W, i
Xt EVT1 YL E R kB0 KAz Wy RIR T I —F
ARTB.

2 EVTI R

HHTSE T EVTL 5 ag 259 i 05 R 2 R 5h
W5 sy S5, BF e P07 T 2 H A EVT1 B2
T E R, TR E N A 2 Rk
ARSI BE R SN R T2 BT EVTL B il A
TESE V8 RE R 1A 0 16 FIRH A€ | 200 i 2 e F) 6 % L K
LEWCACANGEIE | o s i 22 A S e s 3l
PR P 55 7 AR BORS T BOR BE R H ETT R
EV71 5 #i B RE bR £ 200 [E N RATRY C4 TURERR, K
FHRAHARIE T 220 Vero 4l iE A —f5 40, 2%
PEARE I T2, SR I A e A M ) sl %
TEA

2.1 zHER

TERE TR HE A RIS 22 i, S 2
WrRETE e ORI S B S AR BRI T 9T & EVTL
PE T ) B RY 32 R 7L BRI (AR AR Y (L Y
e — g [l . FL R B R L 1 H & /N, i 2 0
2 JAU T E AR A 1 EVTL iR 2 A v 7L R
L T RKEHY 5 ANEMFEG LR RN
AT, B R A T T EVTL 5 38 R ) BF 5 A
TR E S R S 0 a8 M MR R R A A B0 R U IR
M A R PR R R I A PR 20 K 2 v
R R, 25 FHRABE 114 28 1 Wt 98 i oK — 2 IR HE. 2011 4F
FAMREE @RI, R EVTL w40
TEN R, o] AT R R sh i A, o B
FOHFE EVTL fae 2 R wplil. st B B o8 i e ok
F, B — Al 0 sh P R G LR X T EVTL
115 BA R IBF S L
2.2 HEEEH®

A 5T TE B AR IR R 3 8 1 He g AR
PRCRIE T VPL DNA 2R F1 VP J5UA% 635 T 8 57
PER Y. CL Lin 285 g F g 4 — PO S0 8
BIGFRIIINEER YN3-4a, AU R PEER AT A T 45
THHE W I BSR. M. Arita 251 gy EVT1 97
PR EVTL(S13”), HimF5e 4% R4 EVT1(SI37) M
A RAFRIPL I, S — Bl oA AT e . Tk T
MO BESE A EVTL T 2 1 AT LA fi ] 4 S
BRI S R A H e RN, 1 H A R4 4
PE. S. C. Wu 2P A o B AR i 4 R RE A EVTL
AT RE B4 PR ) Tl AL MR C. C. Lin 2 %
PTG ML 365 T 28 A% A 855 5% B R L mT DL A s A
EV71 RGREW . i d e sl 7 — A ekt R
R v A AT R R I EVTL 5 B KIS
P LIS B BRI 7 . 2010 4F, i b s 2R
Y= 254 BN ) rb L T o7 4 ) o F e [ B
A2 S E RS BRI T R 1 EVTL K G 1 1 3k
] %20 it 245 5 M R 8 R B R DR BTF S 414, 3
W g T [ B AL 2 2 A A T JE 109 T 35 PR 88 1, o
A AT T e 2 A IS L
2.3 fRERTREY

EV71 JRFERE0R (VLP) BES AR 19T EVTI
TRENIE , NS TR, BA R %, A8
R TRT EVT1 YL e ™. C. Y. Cheng 25> 4
T HEAM R (BAC-P1-3CD) £1 Bac-P1-13CD,
TR 55 1 1520 B 75 A TE-1 3 37 F 20 Bl ik
3CD & . ek A1 ELISA 43 #7 3% 1, Bac-P1-
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C3CD #l Bac-P1-I3CD 4 5%t VLPs B3 SE-9 41
) B3, - EL 5 HAE SE9 20 i v iy 7= i {HAD
7 High FiveTM(Hi-5) 4f i tf VLPs ;= 5 R AI%. 3 i
AL T ES8E , 724 1) VLPs 5 M\ Bac-P1-3CD J&
Y HE 1) VLPs , AMUAER E R/NFIIEAR J7 T AHARL
I HR 276 /N BB H iy K 5 A ) BT AR s iz, ™
A= BT ET A A 60 ] Y0 S U 3 P 4 Y EVT L RR,
[F] A4 Y VLPs X = 2 H95 it A1 B A 38 SUAR P 7
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VLPs OB AR 7= B8 R 22355, A DR T 5 2 200 b 2R
1) PRI , 5 A SR TRt i b s i A ™
2.4 $t3t VPl (R EREH

AWFFEH Fik VP JLHME T EV71 T
B, A VPL SRR AN BR Bl PG 20 ] & 11 IR
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AIEE A H B AL ik A A I S L B
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L [F] 1) 22 BRF AL, BT XA B2 47 i 1 A16 2R A A4 f
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B X% 2 Fop 5 51 A T2 TR ARG L
F. 340, % F [ 9 A 0 8 FL A T 097 530 1 F
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— A I S
3 g
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Preparation of flavor vinegar jelly with kiwi and apple

XU Qing-ping, HU Feng-cheng
(College of Food and Bioeng. ,Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China)

Abstract ; Vinegar, kiwi and apple were used for making flavor vinegar jelly. The influences of the dosage of
jelly powder, complex juice,sweetener, and vinegar on flavor vinegar jelly were studied. The best ratio for
fish powder,xanthan gum and agar was 1:1:2 and the best ratio for kiwifruit juice and apple juice was 3: 1
according to experiment. The optimal ratio for flavor vinegar jelly ,which was determined by orthogonal ex-
periments , was as follows: jelly powder 1.0% ,fruit juice 20% , sweetener 4. 0% ( the ratio for aspartame
and granulated sugar was 1:50) ,white vinegar 6. 0% . Vinegar jelly obtained was healthy with even color,

good state ,sour and sweet taste ,and balanced smell.

Key words : kiwi ; apple ; flavor vinegar jelly
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1.3.4 GAE KRl A ab B RS (1:50)
FHAE T 2R K 8, A BB b s e
2o U AT R 25 B 1 2% o S MR, A5 31 0E I L R AR
BRI, PR H B 75 C A A7 R AR AEAk T 3
TV E  E B 0. 04% o ILALER .
1.3.5 ERRE KT iy R 7R R AR AR
o, B S d L B R B, 85 C B IRK R
20 min , K i N RGH A 2 5.
1.3.6 RREIFN  mFEa Lol e A 4/ ik
FTRCE VG JEE TP AR IE LR 1.
1.4 RAERERAHHE

TEF R 2RI A Bl b, BB me i AR
T IR S S 006 X6 SR R o S5 52 0 R
Ly (3*) IEAS BT TG, W3R 2 s , 3l id R I
oy e B FERC 7

K1 BREIRNARER
it H i SrfE
i HHO, OFN - 25
BEWR BSR BREH AT, BAT BRI AR R IR 25
IRSERE , B X2, 2
FRPERIIELS  FR DL, ORI
FUE TR AR A, BT O A s 25

HLUES 25

%2 ERAEKFEL %
wr ELRR (A) ZAHRT(B) FBRFI(C) ABS(D)
1 0.8 20 3.6 4.0
2 1.0 25 4.0 5.0
3 1.2 30 4.4 6.0

2 #R5IE

2.1 BRERHIERE

o A IS ) B T ) A A SRR 7 1
FERE— B R BG , TR FH 2 P IS 3R A7 &2 L, AR 181 11
BIM RIS ROVE A BE A P s 21 b, 8 M R
IS B P T R A RSk Sy A
By DR B AL AR ) A2 TR 5 A% Ry L B
JBE IR 1) A TEE B A9 oF SR R 5 M 42 R 1) 5 ), AR
R PR, Ve R | B B 1 S E
12102, PR 7= ot LA A g s o B, 24— 1k s B
JEE PR H HAL.
2.2 BHHRENHE

A (R R Bilg =1:1:2), L
ANTR R v BE A7 050, M A e JBE o SR o IR 11 52
WAUNR « SR v BE S 0. 5% ,0. 8% ,1. 0% ,1. 2% ,
1.5% B, J&E V70 3 3 A 52 43,74 43,90 4,
80 43,72 4r. UL, M E BRI A R R 1. 0% B, 7™~
it A3 B 15 B it 2D B SRR BTN 5 I o ot 22 B
TR .
2.3 SERTEILHIERE

ANV EE A SR 7 5 SR 1 R A AN TR i
M. 52 A A (B Ry RS BlR =1:1:2)1.0%
i, 25 AN ] E ) ) B A Ak 45 S SR e R R SRR R
A RSN S By 1:1,1:2,1:3,2:1,2: 3,
301,32 B, BCETESY 82 43,78 43,75 4%, 85 4,
80 43,92 43,87 4. W] UL, ARk T 5 3 R B
oA 3: 1 B, SRR B R T A AR
2.4 REESFHRAMENTHE

XN R B o ORI B A I ) % 2R R Ik
B RS A T TSR, 45 SR 2 WA e I A
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1) DRV T SR R A T TR TG R AR, C 0 I, AR A5 1Y
TR ROR O BIAR. B8 IS I i (R 550 %
RUREERCPERE (52, 25 5 AR - 2 (ES A 2o
4% W, SO RN SR BEACN AR | 7 BH BE Y B A
AN IR BT SRR AN SR 5 2 S 0 R
5% W, S5 HS i B RSP 1) AR AR AN B S 3 T ) A
s 8 7L P €2 5 224 F T N 0 R 6% IS R e e B it
PEA LB/ B, S e 2 m B BERE. 7T L, R
JE4'5 ¢/100 mL B HBSES NN 4% ~ 6% B 7 i
) BRE I R 1T R AS 4 AT AR

TR AT IR 37 7™ R R L R U, I R AR
pH A, J0H 40 B A 4. JHG R % 11 R e ) A e Pk
SO R, R S A A ¥ AN T R A AR 5
S K], B R AR KA, s LB . TR
St G S S I AN VR P T BE R 3 70 C AR
FRAS B S
2.5 WMHKFIFREFMENHE

TR (BT T EL R 20 0E = 1: 50) A8 N o
(S 4380 X SR F R B 52, 25 AN T < Bk 5
WSINEER 2% B, SR LT B A Bk, W ie ;s i 3%
BF SRR EI, R 5 o4 4% B, SREVRER AT 1, 1A
il SRR B S 5% BF, SRR AR L KTl EE T
6% I}, SR HT, H R Al B BE . v 0L, 2 A
MRS N R 4% I B MGE B, SERR AT . 1R
e B DBV IR 700 BT, T R R ) e A O G o
HABVER, (R LU8 MR HTCHM: i
IERZS: I IUN S OE A HUE: YN I Bl o] TN aE iRy
B oy DB R AT DAk 3 7 it 1) 5T AT T BR A
AT AT 22 (R 25 e S AR (gt B , ek T b
WHFN BT 357 L AR B VR 525 AR
2.6 REREBRANHE

FEL WOy A AT R X 4 4
FBEPRZRT SRR T, N3 3 s

HI % 3 AT, 5 DRI 28 X0 7™ it Jo a4 5% 1 I Ay
BARIT > TR > Bk > Bl 27577 dh B CE
W4, LA A, B, C, D, R A by, BIVBE by A 22 o 22 0 5K
1.0% &2 AR KRR 20% BV &3 50k
4.0% FABSAT 5348 6. 0% S e ft:.

Fi PR i SR R ) e AR L 7 (350 0. 5%, i
#0.25% , 55 0. 25% , FifE ] 4. 0% , FAES AT
534886.0% BREREITARFR L 15% SRR 41
5% , ILALRER 0. 04% ) AT B UE , F 7™ i T b 3

SO IR O CEEM AR, BEBOIRES A, R
DRI BT, BRAHIE 1, oA K.

£3 RALGHEZABER

LS A% B/% /% D/%  JREEN 4
1 1 1 1 1 75
2 1 2 2 2 70
3 1 3 3 3 72
4 2 1 2 3 90
5 2 2 3 1 75
6 2 3 1 2 70
7 3 1 3 2 80
8 3 2 1 3 70
9 3 3 2 1 75
K, 72.333 81.667 71.667 75.000
K, 78.333 71.667 78.333 73.333
K, 75.000 72.333 75.667 77.333
R 6.000 10.000 6.666 4.000

3 it

S BB AY, A E T RO SR R Y B A T
I B8 0. 5% , fa K 0. 25% , #E G 0. 25% , Ef
AR (B 30y CLEl: bHE = 12 50) 4. 0% , FIBS IR FR 434K
6.0% , FRIEAE TR0 80 15% , 3 5 IR B o %)
5% . 2 T2 TR KR ES R IR HLUE B, 1
TR, A b RS b, A BB A SRR A Y

SE Ak
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(6] fFwed, kEM, ZA%E, % RABLRLHHAR
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FZE A ER A ZRA, % 5 A 1% B8R Beh) R BLR 6 o RAB R R ZESEWMFER,E0 Che
25 CHEMTHR A, ARTHAELRE T BEEKETER ZREREN,E0 CEMHT, o RBREA
1.63% ,iZ &0 18] 4 90 s BH4R 8 20 R .
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The effect of chitosan on the preservation of fresh cut apple

ZHANG Wei-na', FENG Jian-ling', YU Hui-hui'
(1. College of Food and Bioeng. ,Shandong Polytechnic Univ.,Ji'nan 250353, China ;
2. Shandong Provincial Key Lab. of Microbial Eng.,Ji'nan 250353, China)

DAI Zeng-ying', LI Ying-qiu'*,

Abstract; With fresh cut apple as the test raw material, different concentration chitosan solution was pre-
pared with acetic acid of 1% . The fresh cut apple was preserved in 0 C and 25 °C after daubing the fresh
cut apple chitosan solution. Titratable acid,browning degrees,and loss ratio were measured in a certain in-

terval of time. The results showed that the preservation effect was the best when chitosan concentration was

1.63% at 0°C and 90 s.

Key words : chitosan ; apple preservation ; browning degrees

0 55

FCRBHEN T KB LB, e e R
HERIRTEY). AR R iR T NaOH #3806 1 52 R
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fai. T 7C IO LA R4 1) O S R ) B 170 2R3 174 £
S Jn T AR AL AR AL SR R R

I fE H #2012 -05 - 18

HREJST, (2 iR A PR . A SO 58 SROBE VA WA 2R
SEA A 5y T J— )2 TG 0,325 W 9 ofe 52 B L O £
ROR, DUITE — & T B b 38 2 59 2R SR A8 7%, Dok 20
JEE R HEAS I

1 S

1.1 BIRAE

PR : Rl TR S | B LB — 3K
f2 5L, 1175 SO (I B =90% ) , Y a1
DU AR ) T AT RN w77 5 B R TSR 1% (V/
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HETE L A& A3 L &% 9 B (2010GNC10917,2011GGH22110)
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ARH, KRBT KA 2T A T %5 NaOH, it i i
0.01 mol/ Ly i , KT T BLAL 238550 7.

{5 : LDZX—50KB & X L IR ) 2873 K R A
b 22 SR RS W) s HWS—250 RUE R AR, |
TG 7 SR I A A R \] 77 s MAPDAV—1100 #] i,
HOCEET, LB Es AT PR w7 s AL—204 HL 1
K R — R 24085 ( L) A FR AR~
1.2 BEFE
1.2.1 FRMEREGOHE HUCHE 1% (V/V)
SRRV, 73 PR 0. 83 ¢,1.23 g,1.63 g HY5C 5K
Bl 0. 1% BEBR VS WA ELLBEFE 0.5 h )5 &
T 5 & 24 h J5 H 100 mL %5 5 & 25 i AC i) 5
0.83% ,1.23% ,1.63% 155 BB W 45 1.

1.2.2 ZHFEMMFEROTAE Rk
B VIBUR R 5 g I AR, B TR,
PRAE .

1.2.3 FIEEERR(TA)WME WSHECHR[10].
1.2.4 BETEAMED 1) RIS E RIS B
AT AR IE R, 0. 1% BS R H 25 11,420 nm K
T BT I S

2) B EFH 10 x Ay R, B 1 d ) —K. 5250
7 GE TR T S R A
1.2.5 KEERMUE KEFRHUTFTAXE:
R A R - e R

kFR = P o x 100%
BRI —IK.
1.2.6 ERERELEBEHNBRELEE HATRLRE
SEIL U] S R AT A B I LR S . BER
AR VRIBE IR, I AR 22 1 % JLRCR A7
BHIEE.
A1 Sm¥FRGBREERATE
BE R Jo i S
VI, A 6%, HAT IE & Rk + o+t
VI BT, A e A2, SRR AR IR + +
VIR 428, R A Sk +

DIHiB AL R m A R -

2 4iPR5iHe

2.1 TFLEHEBR(TA)KIME

T S B S AR ) ik o 11 T B IR —
JEHIERIR S0 H KR, ali € 1R -5 0 — 4, 2
SRR XU ity 0 A T 28 DR 3R X T R A, —
FBARE, SR bl R R, XU, B s 4 T

A, DR e ol e R
2.1.1 O CEGTERERENERTA SENZ
M 0 CAMFT e RBEXS A TA F 1 152 i 4 (5]
LR, HIE L AT LA RS RTE O CH&MUET,
25 AL TA B 7EHT 2 d JEARERFTE 0. 200% /2
.2 dEIHETE, 3 d fl 4 d Gk F e E
0.430% , VAJG JLRARFEANAS ;0. 83% 5 M AL FRAH
M) TA F 872 d A4 LT TR, 3 d BFik ]
i 1H 0.497% SR )G TR T 1. 23% 7o RpEWR
AEFRZA Y TA F BOV-28 FIHEH 7R3 d iR
i E, R 0. 464% ; 76 IRMEURBE Ry 1. 63% Y SE 50 2H 1Y
TA Fi B ATES HAZ T, BB R H A At
B, I 1. 63% 158 BB T (AR 6 SR
4T
0.6

0.5t 1.23%55 R B
0.83 %72 M !

0.4

TAF &/%

03r

0.2

0.1

i E]/d

B1 0 CHMHTAREHERTA ST %0

21.2 25 CTREMBMERTA SENEMN
25 CRFCRBEREIR TA S &= AN 2 s,
HE 2 ATLAE A LT 0 C 24 I, 25 C 4%
P EEPISE IR O 4 3 d. AE 25 C &M,
SES YA TR AR S B0 RE %, i =2 JC &N I AR
SERTR TA &8 SRR BB s f 4
TA SR 2 d BEARLRFFAL, 5ok 2 Bt s, &
P EILE] 0.553% ;1. 23% 24 TA & & Bk F
TR, BT EE 9 0. 230% | T+ 3 5% )5 Y 0. 884% ;
1.63% 1220 1 TA & & SRR A LI, iR S A
A R )E15%)0.670% .

2.1.3 FAEMREHBEXMNER TA SEMFIY
ARSI 1. 63% 5e MR M b V)50 2R, 2 i B R
0 °C. HyH) 1k 552 50 JoH T8 52 0 B[] R 23 5 e 7 SR 119
s JOT , 27T 52 i 32 24 0 5 B ], 30 40 92 96 B i) 45
THlAE 2 min Z . AS[FRRES )OSR TA & 552
My G &l 3 B .
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2 min 2 54825 B 25 P IR K A SR
90 s [RFEAC L K
2.3 KERMWE

S 1 S SR IS 2 1
[ S 2015 SRR 1 4 5 1 R 25 55 A+ 4
IR0 C e R E50.83% ,760d,1d,2 d,
3d,4d,5dBERFTESHN5.001 2 ¢,5.007 8 ¢,
5.0495 ¢,4.992 5 ¢,4.964 1 ¢,4.962 2 ¢.

T L) SR R A L R S, AW 7%
S 7 11 56 K 7 TR AL 3 5 00 41 3 A
5.
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WE.AETHEARBAN LAY R - A FERIR PVC BA R P a9 328 3], A A48 &3 — gk (GC-
MS) R Bl 2 9 ARG #7542, - F ARR = BR =% £ B ( DINP) fw 48 3K = ¥ B8R — % % B (DIDP) 2
FEBANGEB T AR L E TR T F, AR EL DR THR(CWT) 2 E & Tay &b
WA, ERLE SRR TS B CWT S8 MAT & &0 R - 8 FHRIK GC-MS 14
PVC B ¥ % #p 38 9 7 B Bl € 424 T #rig 4.
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Simultaneous determination by gas chromatographic-mass
spectrometric analysis of plasticizers in plastic film
assisted by continuous wavelet transform

WANG Guo-ging', YANG Wei-fang', WANG Su-fang’,
SHI Ming-xia>, PANG Wen-yue’, SUN Xiao-li', TAO Hai'
(1. College of Material and Chem. Eng. ,Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China;
2. Tech. Center ,He'nan Entry-Exit Inspection & Quarantine Bureau , Zhengzhou 450003 , China)

Abstract ; Plasticizers in PVC plastic films were extracted by homogeneous-ultrasonic using hexane as the
solvent. Using gas chromatography-mass spectrometry ( GC-MS) determination of nine plasticizers in PVC
films , the total ion current (TIC) chromatograms of diisononyl phthalate ( DINP) and diisononyl phthalate
(DINP) were seriously overlapped. For resolution of the overlapped TIC chromatograms of DINP and
DIDP, continuous wavelet transform ( CWT) was introduced. The results showed that they overlapped peaks
were well separated. The proposed CWT assisted homogeneous-ultrasonic extraction and GC-MS analysis
provides an alternative novel way for simultaneous determination of multiple plasticizers in PVC films.
Key words: PVC; phthalates ( PAEs ) ; homogeneous-ultrasonic extraction ; gas chromatography-mass spec-
trometry ( GC-MS) ; continues wavelet transform( CWT)
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B2 RS (PAEs ) Jg #1532 T 1
AR R BT AR LB B S A TR
FH R Bk 36 H 8R4 i TP BE A5 BE. BIF 9T KW,
PAEs SR E—RIBEWM R, AT LA g B
OE S A B 2 R R G ny v b DUREME AR 58
ARG E o

X T PVC ML PAESs 343350 iy il , (=1 H
R 3k SR P A4 7 5 2 P 4R L, GC-MS 3 52
TR 7 TR PR BURCRAR , X F IR L 5/ EUR 1) PVC #
BF ABERf B T Y PAEs 359870 5754 SR S Ok
NI AT B B0 45 SR m AIC. T X5 BT — 8 A $ B
b0 I NI 5 T AR 11 B o = R Sl S S O 79 T
SREH AT S I A A AR 30 min 25 B
U, EHIT G R WA A i - 7S 4R EURD GC-MS 2
[ 7 PVC A4 rp 25 PAEs 3 58 570 119 28 7 42
. AN TR TR Z 0 SRR A P8R
HR — 5 T lg ( DINP) F1 48 28 — H iR — 5 5% fis
(DIDP) #47 GC-MS 43 #ri 7= A= T & 5 5 T 84l o
FEPE 5 I R E. A SCHUR T OE © Be ARV ), %
PVC YURHIHEA T3 0T — 8PS B I, A AL At it i s
HiEM T GC-MS 43 #r, I | F & 22 /)N Ik A8
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PEATAE R AR o A DG T 04 43 B3, AT S 3 PVC 4
R ZF PAEs 369859 [5] Bsp i 2 i H 9.

1 55

L1 (FE5EH

Agilent 6890/5795GC-MS X, 36 E £ 1S FH 4
T T—25 e o , v A T ML) i 2 )
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160B BURIHRHL, EIEAR AL ™.

HE ). Q8K W R — W DMP (4 >
99.0% ) ,4F7 —Hifix — 2l DEP( 4 >99.5% ),
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HTR — 55 T g DIBP( 4l >99.0% ) &P A —HIR —
THE DBP(4fijF >99.0% ) , <F A — WM T '~ BBP
(ZEJE >99.5% ) , AP R R — (2 - £ 5&) Tk DE-
HP (4l >98.5% ) , &P A R — 5+ -1k DINP ( 4f

JE>98.5% ) , 4B W R — 5 %5 g DIDP (2l >
99.5% ) , {5 [E Dr. Ehrenstorfer GmbH 2 &] 77 ; 1IFE &
ke (g al) | 5 [E Fisher Scientific 23 F) 72,

P A L% Ak B 56 48 IO 35 04 ), ot D
JKRBE 3 W, N 30 min, 75200 CFHERE 2 b,
RH A
1.2 GC-MS & &

1.2.1 B8iE&EHE @H . HP—S5 MS 43 BqE
HE(30 m x250 pm x0.25 pm, 3¢ EZFERFHL A
FE) s ER  H: m AER (L =99.999% ),
0.8 ml/min; FEAE TR AL :250 °C 5 AL T 20 A7
HERE, B SRR AR SRR 1.0 pl; (35 AL THER
PR W IR 60 °C, f4F 1 min, L) 20 °C/min Tt
MBE220 C, 3 1 min, HLL S5 C/min FHEE
280 CL¥F 13 min, iz THE] A 35 min.

1.2.2 FRig&d &S (ED i
AET: 70 eV B 1 IR . 200 °C ;5 PO 2% 41 IR B2
150 °C; Joi i 9 i Y5 [ : 50 ~ 500 amu; 3% 7 4 38 1}
[ :5.5 min; REEW[A]:5. 5 ~ 35 min; &gl J7 =X : [A]
AR PR T I D/ 444l (SIM/SCAN) B
1.3 ZWHZE

1.3.1 PVC BREHREGE M B0IHER
U, (12") BE3F 7 & 9 g 98 550 Fn— & J5 5 Y
PVC IRECTT N 1 . SRk i vb Jr i) 38 28 5]
SR, A L2 A AR ), AR 52 56 3 B )
BCJ7 24 : PVC #5100 £y, BE R IRAN 2 1y  BEARR 1 17,
WRARAT 0 2 3, QB R RS BN T, T
PRIREE A 150 °C, JFFRI ] 2 20 min. $7 RS AL, i
B AN [R) KRS 10 SRR, 45 1.

1.3.2 fRfEFEROEI&E L C b il Hl
1 000 mg/L. DMP, DEP, DAP, DIBP, DBP, BBP, DE-
HP, DINP, DIDP (/)4 43, f i I C ke B 2
Jr it ZE R

1.3.3 PVC fEr S 8B 5 p3REN Kl 80 1y
PVC BB Sl BT 28 5 RWUREA R T 0. 02 g F 4
INBORL, TR A 45, HERI AR 0. 1 ¢ #F 5 ORFBA 2
0.001 mg) FHEEHE H, in A 10 mL IE & &€, ¥ 5
15 min,, F A IE CGEHE UE44 s 4 U, BRI 10 mL, 45
A ECkEE R R 50 mL, #8725 30 min, 1
0.22 wmAHLIEIE, # ke 2 fi5f5 , 47T GC-MS 43#r.



555 ] FE K, %N HOE 4 B o R R R 4 B A B - R R R .27 -
&1 RBPRME PVC RE T
s S
T DMP/ {5y DEP/ {3y DAP/ 1)y DIBP/ 1} DBP/ {3y BBP/{)y DEHP/fjy DINP/fjy DIDP/{5y J&J&/mm
1 3 3 4 4 5 5 6 7 7 0.9
2 3 4 5 6 7 8 4 5 6 0.9
3 4 5 7 8 3 5 8 3 4 0.9
4 4 6 8 4 6 8 5 7 3 0.9
5 5 7 3 6 8 4 3 5 8 0.6
6 5 8 5 8 4 7 7 3 6 0.6
7 6 3 6 3 7 4 4 8 5 0.6
8 6 4 8 5 3 7 8 6 3 0.6
9 7 5 3 7 5 3 6 4 8 0.3
10 7 6 4 3 8 6 3 8 7 0.3
11 8 7 6 5 4 3 7 6 5 0.3
12 8 8 7 7 6 6 5 4 4 0.3
=H 0 0 0 0 0 0 0 0 0 0.6

2 ZRHINHE

2.1 GC-MS ESHE & MG L

B ERiX g P IR B R RE A #E4T GC-MS 234,
HBE TR (TIC) i ani&l 1 J7n,9 Fh PAEs 328
7004 DR B I ] P i G L I 2.

pmpPEP
DBP
DIBP
DAP 20 2 27 26 28
BBP {4 B4 B} ) /min
DEHP
I ONE]
DINP+DIDP
. ) , . . '
5 10 15 20 25 30
PR B4 I ]/ min
A1 94 PAEs 3% 3R A AR AR

BEHTREER

MIE T FI3% 2 W] LA AR B B )/ T 20 min
(¥ 7 ol SR80 03 75 LU 56 4, AR I DR B I [R] 55 5 1
BT RERSMERR A T E V5 E 5 R B IR ) AR T 20 ~
27 min [t DINP £ DIDP () {235 & TIC mi i (B 5K,
T I T T, L) % B I T R RE S
PAXTIE 2 b 2050 1Ay R P 0 B, i B4 v

3P ANIG s AT W L. ARy R 7 R
PR3 2ok PR P B 1) S B El o 1, SR FH 1R B A
3 (SIM) W, B8 - SR i o, 8 3 H B 5 1 0
T AR EA T o 5 X S ™ T A MR LI 2 A
SRR RS B AT 3% 22/ N A8 6 (CWT) b 35
A7 Ve
2.2 EEMEF EILIERRT

DINP, DIDP % 45 K 12 19 [7] 43 57 4 44 H % 2 56
SECEAAAEAN LS. ASCRIT CWT HE7 8 &g
H AT 5 MRS (55 1 4NER. 8] 2 O DINP/DIDP R &
PR 100 mg/ T 08— ik 8 7E A [A] RS PRl B R
sym2 /NI REL CWT ZEFEARICR.

ME 2 Hra] LU i, GC-MS J3 ATt ik 2 Fdig 93
FIA BB U s [ )™ B S A

B2 CWTAL I A DINP/DIDP A B 17 &

M
a=50
—
a=40
'—\/\A/\/\/W\/\——/
a=30
S vAvAUVAVAYSS
a=20
—=n i P ns—
—u-VVJ\NVMNVLVk~»- a=10
a=1
20 22 24 26 28 30

4 B8 B} 1) /min

R F RE B F (a) DINP/DIDP &A%
BBFARE CWT &2 R

A2
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&2 94 PAEs 3 A 09 R AAZ &

I~ = HTH e EERS a7

DMP C,0H,,0, 194. 184 8.102 163(100) 77(13) ,135(4.7),194(10.1)
DEP C,H,,0, 222.24 8.970 149(100) 121(5),177(28.5) ,222(3.9)
DAP C,H,,0, 244.24 9.964 149(100) 76(21.1),132(21.5),189(35.5)
DIBP C,H,,0, 278.35 10. 858 149(100) 167(3.4),205(2.6),223(9.1)
DBP C, H,,0, 278.34 11.692 149(100) 121(2.2) ,205(5.3) ,223(6.6)
BBP C,,H,,0, 312.37 16.075 149(100) 91(64.2),104(15.4) ,206(27.8)
DEHP Cy H3; 0, 390. 56 18.430 149(100) 104(8.2),167(36.9),279(16.3)
DINP CyHy, O, 418.62 20.516 ~23.782 293(100) 141(59.8) ,149(275.6) ,167(78)
DIDP CyHu6 0, 446. 66 22.096 ~26. 465 307(100) 141(77.8) ,149(245.7) ,167(79)

T R CWT X H AL B, B sym2 /NEEpRI%L
PR RUBE A 1R /NI, A B 33 1] 1) M 5 K P 5
IR SRR N RER (A e =1) b5
A S A — s B T 00 TR R R R A
TF-(4a=50),24 CWT 4bFE 5 915 5 43 B 45
JFRFFEAR. dl i OB SE, 2 @ =20 ~35 I JF AR (R 5
AR B 1 A TR . TEAS SCrp itk e RUEE R 524 30,
sym2 /INE RO DINP/DIDP 1 585 it 8] Jir 4 4%
P iEAT CWT L0 3, LbFEAS 3] 1 R S 1 i fioig
(7 ELAT B B 6 8 26 AR, TR PR IIERRAIE W8 o AN 78
AR OL T IR AR OB EMR b, 3R 1O Ry
ARSCR ] sym2 /N R RUEE R -0 30 X6
EW S R (5 mg/L, 50 mg/L, 100 mg/L,
200 mg/1.,250 me/L) JElE GC-MS Kdiii4F CWT 4b
B, SR JIAS R B2 1y i 3 391l 4 7. DINP, DIDP 5 £
ER(H IS
2.3 FHiEIEM

WV W ( DMP, DEP, DAP, DIBP, DBP, BBP, DEHP
I mg/L, 10 mg/L, 20 mg/L, 30 mg/L, 50 mg/L;
DINP,DIDP 2} 5 mg/L,50 mg/L,100 mg/L,150 mg/
1,250 mg/L) fbnif £ (#5108 2. 1—2.2 J53%) , [al
UR50 A A5 21 25 38 20550 A 0 S I R AR it 2L
2% 3.

M3 ATLLF L9 i 28 550 0 5 T4 il 2k 2%
PR RO A T
2.3.2 WEFHZFREKR DI 1 PVC AR
B BCTTFE A 12 I S 4, SR AT CWT 46 Bl iy 42 o —
P PRI GC-MS 37 149 ol 3 98 50 00 5 BF 114 [ Wi
B 55 2R FASCHRT 2 T T 3R 75326 %8 L 1 [l e 0 AL 3%
4. LA, R A B 2 Sk (2 ] BoA A1
2.3.3 Hmli 3 BT 12 ¥ o - MR
$e e GC-MS JpHr il CWT BB PVC SR RO Fift
S S5R) R 0 B 3 P P LA 2 R A A
THRAEG SRR S I O Rh IR AR B T R4

2.3.1 ZMESEEEHRER S MREMESHE .
A3 AR IGAF M T B e AR TAE o &

AR Bzl £ R REL SRS/ (mg - L) KB/ (mg - L)
DMP y=-5.39x10" +3.08 x10°x 0.998 8 0.2 ~250 0.03
DEP y=1.26 x10* +2. 88 x 10°x 0.998 7 0.2 ~250 0.03
DAP y=-2.27x10* +1. 12 x 10°x 0.999 9 0.04 ~250 0.01
DIBP y=4.03 x10* +3. 65 x 10°x 0.993 0 0.3 ~250 0.03
DBP y=8.47 x10* +4.24 x 10°x 0.999 2 0.1~250 0.03
BBP y=-4.87x10" +1.77 x10°x 0.999 1 0.1~250 0.03
DEHP y=-3.18 x10* +2.05 x 10°x 0.998 9 0.2 ~250 0.03
DINP y=-1.81x10" +3.58 x 10*x 0.998 7 2 ~250 0.05
DIDP y=-1.41 x10* +2.53 x 10*x 0.998 7 2 ~250 0.05

Ry WROBHE R (mg - L) 0 x 107 S48 SBT3 A e 5 (3L rp DINP, DIDP Sy Z2 o [f] 43 54 (R0 i 22 A1)
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FER, D ER YA B oy B R DR 2B - Uk F I ©29-

A4 RikB k(2] R3] B e Atk

LR B4 i [E]/min

B3 CWT %8 694 X & 55 B

) QLS &l
INES SCHR[2 ]k
DMP 65.8 48.4
DEP 63.6 40.4
DAP 64.7 37.5
DIBP 64.4 38.8
DBP 74.7 49.1
BBP 56.0 30.9
DEHP 47.3 21.7
DINP 84.5 54.8
DIDP 86. 1 56.7
DIBP
" N [r3 Ili.} []/min ” "
pEP ZCWTAE 3R]
DMP
DAP
DBP DEHP
BBP
‘ ' 22f'41~ ot I"‘z'?/mi n *
I ONE]
: DINP+DIDP ‘
|
5 IIO 1 ;' 2I0 2I5 30

3 g

SRFFHT — B HIR PVC BB 19 25 g
AL ELA 8 SRR CWT 4 B0 ) GC-MS 43
P 2 2 R 0 50 T LA 1 5507 oo ) T
AR A T (55 10 SR B9 R
S (68 . /A 0 4 — A
GC-MS F-47 0 Bk IE e 25 i 90 90 1 [ 40 i 2
W T BTk

S 3k

(1] mfd RER FR-FRE RN EELERANH
VR [T]. % W% B A% 54,2006,27(22) : 2109.

[2] GB/T21928—2008, & dt B AR M HFH R _F R
B oyl E [S].

[3] Yang L,Gao Y H,Zu Y G, et al. Epigallocatechin gallate
content change of the fresh tea leaf homogenates extracted
by different methods in extraction and preservation[ J]. J
of Forestry Research,2006,17(4) :329.

(4] #XZ,RF ALR, % HEHAMERLETHK
FAa[J] . H4rALT,2007,24(9) :890.

[S] #z) , h#E#, XL, % M EEBRAAEETEE
BUERAT W R [T]. 247 15 ,1997,23(6) :67.

(6] FER,ZRE,IWL, % EENERH-ERE S
BATAHEE -REEEES[I]. AMNET LK
s B AR IR,2006,21(1) < 12.

[7] #F#X, FTRHP,FEKR. EEZNRLEH - IHFWER
- %t EEMNE LA BEAMERSE
(1. 78 ST A S 40 B A RHSF R ,2006,34(1) :82.
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L SR BRI A 5 DA A LI 1 IR ISP AL 5
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54k, Fw| AN 450001)

M E =z,
T

(A% 1

WE AZAA N, LA T AL R BREF AR A (PP-g-MAH) SURHATT 28 - RELHM , AF K
ot AAG RN R BF K T R F) B A F 69 SUROR IR AL R B S F 69 B PT F B A, R xR 64 2 fik
o REABR BV E H . R AW, PP-g-MAH $Li& ££ 200 °C VA 73 B A7 AR AT 64 & A8 52 1 5 SUIR
2 64 Jk fik ) Ao AR B ¥ R AR BEIR 69 I B B IR IE KB M e e B IR E ) 165 °C B A
H ARG AR,

KR Dok RBT R R A LR 2 - M E 54T R &1

RESHES . T0630.4  XERFRER:A  DOI:10.3969/j. issn. 2095 —476X.2012. 05. 007

Study on film formation feature of PP-g-MAH emulsion

TAO Ying-ying, DANG Jing-chuan, ZHAO Ke
(School of Chem. and Energy Eng.,Zhengzhou Univ. , Zhengzhou 450001, China )

Abstract; DTA-TG analysis of PP-g-MAH emulsion in air and N, was conducted in order to investigate its
heat stability. The film formation time of different solid content PP-g-MAH emulsion film at different tem-
perature and the contact angle to water,the hardness and coating adhesion of they were tested. The results
showed that PP-g-MAH emulsion presented very good heat stability within 200 °C. The contact angle and

hardness of the film presented the trend of increasing firstly and then decreasing with the rise of tempera-

ture. And the latex film achieved the best comprehensive performance at the temperature of 165 °C.

Key words: PP-g-MAH emulsion ; DTA-TG analysis ;film formation condition

0 55

ORI AR I (PP-g-MAH) SR V23R £+
Yy AWM B JE B SR AR AR, B8 PP
SRR 2 1] 3 1% A 1 e, I )z AR
ST, T B e 5 PN AR A R ) TR 2
PR RN S G Bk & 1 AR B IR 22 18] (Y K
B VR T, R 2 B T X< I A Bl
URJZ L ARSI, m] T IRe o rt , 48 i N A
il Aty ) g 2 PR RE A B R e (PSS

75 H #9.2012 - 02 - 22

S AR F A Rl ) % PP-g-MAH LI, T H
FULHL IS AL AT AT A WL, 3% 05 1 B AR 1T
A ALY — AU , T S B b A A . # PP-
g-MAH il & SO PEFLIR, A M T4 R VS .
QE S B PR B O i R v, T LA Ak 2 g%
eI S EE Ve € I EA RS PR SN R
TUREZE RO , 3N 285 FR) AR 28 , B v 2R T 0 ) 38
LFRRIATE , A A T LR AR R 2 5] 73 B, AT
P 2 AR Jy 2R H S S B R PPeg-
MAH FLif REAS 7E BT 2 1hT U

TEERT 1% 2 (1987—) %, T B IS T T AL AN K F LA A, LTI 614 0T Lk 6y &
BIEEE AA(1963—) , 5, ¥ B H AT A O K 813 W, L AT & 55, 2 RAT R &1 B MA JLik

SRR R
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%2, % Dok BREE M R 7T SL R A R R AR AE AT R - 31

A A ] 4 PP-g-MAH FLIR R B9800
W B P E  HASEEK " SRR LA
W2 ABAEL R H IR WX PP-g-MAH 7L i i i
REFFIERI BT 5. PP-g-MAH S22 45 dh P 1 w5 0 1 2R
EY B RBILL o SR NIE XA, T3 PP-
g-MAH FLif A4 Rl i 7 BE B AT 55 W L B0 i
Fe M, SCHAT HOURR . M LUK, T D SR
WL DR IR BE TRDREI , A AT~ 45 ARSI 2R 5
Lty By h SRR T bR L R A LR
TR PEREAS DU T ¥R BC T 3R E I 70 146
1, T LS A I BUBRAR P DI E . IR, %
PP-g-MAH FL3 9 IR i R 0F 58 s A2 15+ 0 A 4
B RA W FLIRR IR 0 22 1 RE AT LAGE Ao P R fik
S FAER ST [, LA IAR M 1 B8 3 Bt 2 )
VR i FUB RS 5 PR RE AU AR HE , ] LAAS 2158 B Y
JRUBEIRLIE 3 D LR Y Bk — 5 AR A 1 R Y R
i SR AR SO 2 225 AN [R] 1] 5 4 1) FLIR TR TR A
AN TRITRLIEE T B BT FIr s IRF 16, LA AN Tt B2 T i
A PL RS K R 2 i A RS S DR 35

1 5K
11

PP-g-MAH Fi% : FEkIAE 4. 17 Mm,féLE@,i
B A Wl £ B K, MR TS BRI A B
fefit.

1.2 FRAREREAH &

1) S50 Fiv P L 930 nsd 68 i Ao 2 8B A, A ol
I, B S AL 56 2 e i ) 10% il BR 15 Ve LA, 1
B TR R oh ik, 285 FH N BRAT 4006 %, B Jm
BT TERAR TR

2) 857K PP-g-MAH ZLIf A [ 35 0 7 B¢
£ 1% ,5% ,10% ,15% ,20% (wt) .

3) FLURIAR MSE 00 ] 5 - 85 A [ ] 55k 1 7L VR O
TEBI b, 8T HS TR, A HESR

FORILE T .
1.3 PR
1.3.1 mMEETEREMNE BRI L

WORBRAE R —IRE N 251, REREAT 2 AT AE T 1Y
VI e B PR I ). SR DL s D B TIE SR
1.3.2 R -RESH  FIHHA Shimadzu 23 F]
il B 223K - AT A AL (DTG—60) Xt PP-g-MAH
FLIBAT A2 TR N, SUR P AT (TG) K&
ZEP(DTA) 73 #r. THIRHE A 10 °C/min, T} 12
NER ~300 C.

1.3.3 ZRKERXfKEM AN LIRS A
SIS R KA TR B A= Y JIC—1
U A DU (S VR ( AR 1 ~2 mm) 7EFL
JEHBE b AR i £, — B K e L 1 i 42 fk £
BRAE 1 min P A 58 BEU0T L e BCPL U O i A
155 °C,160 °C,165 °C ,170 °C ,175 °C,200 °C F &
B LI B A 70 4. S0 rh B 3 AN A ) 1Y) e i
Je BOHSF- M, 2l i R T 7 P ek e

1.3.4 I@BREEEMNNK FBARIE A EK
)5 , 7418 GB/T 6739—1996 FHILAE Y Uk A 41 42
D 0 o R P Rl . LR S P S B3R 3 ) .
1.3.5 BZREMEANMR FLRERE, %% B/
T 9286—98 [y RIA% LM VR 12 I B & 1. FLIR
B ) S B ek [) .

2 R0

2.1 RESET PP-g-MAH ZLMEH - AE
o

2.1.1 PP-g-MAH I BEZSEFTHER -#
BEHH  PP-g-MAH LI AE S AR T TGA Fi
DTA k& 1 .

150 120
x 100 10 %
S =
- =
50 b {-20
0 -40
50 100 150 200 250 300
HEE/C

B 1 PP-g-MAH 3Lz £ % 4,
A TF 89 TGA F= DTA # £,

HilE 1 AT RUA ol TGA 2kl 5 , PP-g-MAH
FLIBAE 200 CLARTEE A RGER B A PR
HADEIRE IR 78 %, RWHEX Z 2L 1k
O RARE 195 IR = T 200 C R, iy F PPg-
MAH [ o3 i #4800 32 R 1) 189 . it
DTA #ZRIM 5 , 75 145 ~ 160 °C 2 [ 77 7L i, X
J& PP-g-MAH FLIBCRLA Al T 2 h F PP-g-MAH 2
A SR T, DRI G780 S R it JBE 19 AN 1
For Rl L ISE 7 000 43P YR 1Y SR N ) P S L R 1Y
BENAME T 145 C.

2.1.2 PP-g-MAH ZL%E N, SETHER - &
EHM  PP-g-MAH ZLi7E N, U T Y TGA Al
DTA gl 2 .
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lo
1-10
-
3
1-20<
j
)
1-30
0 L . . L L —40
50 100 150 200 250 300
T EE/°C

B2 PP-g-MAH $Liz & N, LA TF
# TGA #= DTA # £,

A 2 FTRAE 78 N, SRR TGA 2k
7 ,PP-g-MAH L 7E 200 C LARGT LA & 12 B A
TR s TR v T 200 °C i, R Hh i A Bk 34
Jin. it DTA # £ 55 , 75 145 ~ 160 °C 22 [ 47 15 M 44
W, AT5R i PP-g-MAH ZLBORLE Rl T 8. X b2 U
SR N, ST TGA ik, R P 43 AR, U
W] PP-g-MAH FLIRAEML A R T 200 CHEA S KA
A PO IXAEFLIR I B P EL L
2.2 PP-g-MAH i i B2 B 55 B ] B9 U =2
TEFLIR A B, LA A0t B8 X L e )

PERE P B, BF IR TR B B A
AT 2L X2 R o SR B AT T Ak i o Tz 3l
SCRESE R e 15 Be 8] 149 1 ey R AR, 33 A 5 I AT A
AT 0 THERIR 5t , 68 0 75 BOA 5L BOT 5o
T BSEE. 2R T — L8R3 88 T g 31— S AEL N, o 20
THE B A A AL Sy, R R e, 553
THEBLE S A LT BEA AR, o T B =S A 4
R B SERR R 2]y, T BRI AL R R
% , DR e 24 o) L) RS il B AN [ [ o
FLIBUR AL A [R)LEE T I i 5 P[] G &) 3 7.

0

2000

1800 f

1600 |
1400
£1200
1000 |
800 f
600 |
400 |
200 |

0 . 1 . . . . L 1 )
155 160 165 170 175 180 185 190 195 200

I
B3 REBEAZILREELE
R i AT 1

20%  15%

SPLIB A R M XY L T 145 ~ 200 C.
H T [ EBOR B ZLIOR I, e AR N A RESE 2
R 5 IR AN T Uk PR . R, 25 6 S B
JH PPl R PR SR LR TR P st P 00 13 [
BEREN 155 ~180 °C. X PP-g-MAH FLif 1 FH 40 1
PR, g 7RG B 2T PSR LI F 45 v
DU, i B 5 S A BRI, DA T R AR S S
LS T B T3 200 °C, PR, 5286 R T
TFLIRTRMEAE 200 °CT JEHR I FRO B[]

HIlE 3 AL, 78 155 ~200 CIEE M, B
B2 R T i, LIRS i 3 Ik () B 4 e, 2 T
<180 °C I, B85 Ffr i B 8] £ Dk 2 3k A< BB, 1 A
180 ~200 °C., 8¢ JIE Fr 5 o 18] F) ik /3 A< A8 483X 43
T BE 0% 2 i 20 1Y a3 8, A F) T L UK
5%, A 24 3tk B2 T o 3 — E R BE I, g3 1932 Bl e L
AR iR OR A, LR IR R L T 23 a) A BR. 7
[l R BE T [ 35 /0 8 7L R T G P i g 1)
[ 5 AR R LI T /D, 3 2 PR O[] 55 R A LK
VR B AR A 55 ) FLIBCRURE B 22, LA I il
s 2L 22 I RE R 5 O3 A, B LRI & 8 iy g,
FUBEA G R, FLIRTR MR 1) J2 JBE 2 B 11 5 i /N 7L
TR 5 14 T S S B T AT T 55 K 114 7L ¥ T iR
I R it P ] A
2.3 ZBRRRRE Ak EEfh A R

AN IR i 35 7 LR DR IR A A [ 3BT BRI %o
KA Al A RS R AN 4 s,

90 -
80
<70}t
€
)
Le209
% 20%
40 : , . . .
IS0 160 170 180 190 200

TELHEIC
B4 RREAZIUREA K4k A

HIPE 4 al LAFE i, A [R]85 LI R0 7K 11 4%
Sl A B S L B8 ) T i g e BRSO N Y
FaH I R D Bl BRI JEE 1) T R R T as Bl
p) IR ot ES N U3 TR A0 R SN £ L
PTG 5 21 O v T — s (B, & ) T
B By Bos sl AR IR, (EX M Bz Bl —
P ICHLIN PR32 3l 3 B0 T 4 77 i) P 2 ) e R
AR/ D i A TN o [ A 1%



555 1

%2, % Dok BREE M R 7T SL R A R R AR AE AT R 33

10% B LR BEAE 170 °CTF BRI 5 X6 7K 1R 32 fi o B
K5 [ B 5% Fl 20% A FLIRIR BAE 165 °CF Al
B S X6 A P fi o B 5 [ 5 Ry 15 % 1) LIRS B
FE 160 °C M % 7K A4 fsk £ B K. 32 fioh Al e K
i, LI S (R K R e, 3X 7E PP-g-MAH ZLi FHAE
TR TR BB £ 2 1f i L AS AR R B, AT DL
PP BCE BRI A AR RK .

2.4 IS EHE B AN B i

2.4.1 ZFURGARERTE BN LB A0 A

LRI 1.
A1 SUiRiR B A K AR

‘ il B/ %

WEC TS T e s
155 2H 3H 4H +H o
160 2HSH o4 H - 4H o 4H
165 3H 6 H 6H > H o
170 2H 3H 3H 2B 38
175 H 2B B 3B i
200 4B 28 3B Sl 20

3R 1 AT RLVE th, Bl R ) e, A [ [
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Review of extraction of natural polysaccharides and
its application in the cigarette

XU Chun-ping, YANG Chen-chen, GAO Jian-qi, MAO Duo-bin
(College of Food and Bioeng. ,Zhengzhou Univ. of Light Ind. , Zhengzhou 450002 , China )

Abstract ; The research progress of natural polysaccharides extraction and its application in the cigarette
were reviewed. The sources were mainly plant polysaccharides, fungal polysaccharides and seaweed polysac-
charides. The extraction methods included solvent extraction, acid-base extraction and enzyme extraction.
The natural polysaccharides could be added to the cigarette tobacco as a feed solution, or filter tip additive ,
or used in cigarette paper, or humectant to improve the cigarette smoke flavor, reduce irritation, and in-
crease moisture retention. Extraction methods, assay of bioactive components and structural analysis, pyroly-
sis characteristics, and structure-function relationship would be the direction of development.

Key words : natural polysaccharide ;cigarette ;adding manner
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Effect of humectant on moisture retention of cigarette

ZHANG Li"?, ZHANG Xiang-hui’, XU Li-xia’, GUAN Ti-qing’,
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Abstract ; The monomer humectant and the additive monomer humectant were compared by moisture reten-
tion experiment, sensory comfort was evaluated by addition of humectant tobacco and proved in cigarette.
The results showed that the monomer humectant honey was better than others, the additive monomer humec-
tants honey-propylene glycol was better than others, the added monomer humectant and additive monomer

humectant cigarette had the better sensory comfort, mainly for thrill and dry ensation were decreased, the

taste was improved evidently.

Key words : tobacco ;humectant ; sensory comfort
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Pyrolysis analysis of maple concrete and its application in cigarette

SU Dong-ying
( Tech. Center ,China Tobacco He'nan Ind. Co. ,Lid. ,Zhengzhou 450000, China )

Abstract ; The pyrolysis of maple concrete was performed by an on-line pyrolysis gas chromatography/mass
spectrometry (Py-GC-MS) for simulation cigarette combustion process. The maple concrete was pyrolyzed
at different temperatures (300°C ,600°C ,900°C ) ; the pyrolysis products were directly introduced into GC-
MS to make, qualitative and quantative analysis and cigarette flavoring experiments were carried out. The
analysis results showed that the main pyrolysis products are aldehydes, ketones, esters and heterocyelic sub-
stances at different temperature, most of which have elegance flavor. The pyrolytic compounds were more
and more complex with the increase of temperature. The tobacco flavoring experiment showed that the ma-
ple concrete added in the tobacco at 0.02% was appropriate , imparting a sweet , caramelic flavor to the cig-
arette and improving cigarette sensory quality.

Key words ; pyrolysis ;maple concrete ;on line pyrolysis-GC-MS; cigarette flavoring
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The correlation analysis of sensory quality of burley tobacco and
its chemical constituents under different roasting conditions

XU Li-xia"?, AN Yi’, GUAN Ti-ging’, YANG Jing', MAO Duo-bin'
(1. College of Tobacco Sci. and Eng. ,Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China ;
2. Heilongjiang Tobacco Ind. Co. ,Lid. ,Haerbin 150001 , China)

Abstract ; The influence of different roasting conditions on burley tobacco aroma compounds, chemical com-
pounds and sensory quality was studied. The results showed that pyrazine compounds, pyridine compounds,
the total content of basic aroma compounds and chemical compounds had significant correlation with senso-
ry quality. By comparing the contents of chemical compounds with sensory quality of the burley tobacco, the
optimum condition for burley tobacco roasting was established. Roasting temperature 120 °C , air moisture
400 g/kg and final tobacco moisture content 8% were the most suitable conditions.

Key words : burley tobacco ;chemical constituents ;sensory quality ; correlation analysis
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R, F A RBERET AMERE RE S LF &M X I 47 -

BRE DR, R SRR A T R L A D
ML 7 Ak B A% A — L A M I i R Y
E.

R KA TE A S5 Ak B A 2 A R AR SR
Pz ST, Wb 26 AF (1 E B el 4R 11— 19 4%
P, R BRI I A Ak BRI [ 25 ) Sfefie i X
S I N 1) B A AT R 1 A S O AT, A
T 328 )47 ] A Ak B8 o 0 ) AR o A A
(9 0 ST F A Ak O R S R 5 ] Py A —
IE , TS AR AN TR T 5 38 2 1 F P 2 il
IR e SRR R 22 1] AR S D ST B = AR 3L
DL A X ) 1 R 1 At A Bt o T e R
PES A2 A A BEAT T ST, LA O 6 A Al A1
X AP A T 0 AR AR , S [ P S A )™
IX AR E S 2

1 525
1.1 #

FA AR 50 A Uit B e, PR e YO R Tl
A BRTTAEA FIFE AL iprE 2 — HH L 2 - H 3Lk
W3 - FILMEmE 2,5 - HIEMERE 2,6 — HIL
We 2,3 - " HISEMEWE 3 - Z LNk nE = IRk
2 — Tk HE N e | ME R 3 — TR Lk mE A s[5
Sigma A ], 26K T 98% ; Il 2 MR — #j 4 M Ama-
dori {59y, FRMN 8 Tl 2 Be F ik, 4l 5 K F 98% 5
(g al) O NE (Eag )  JoK B (4 B
afi) BT al) | R EEI AR A AL T A R
A KB TOK, B
1.2 {%s§

Waters 1525 S0 A (435X, F[E Waters /3y
] Waters 2424 7 2% T AU 6 2% , 56 18 Wa-
ters /A ) 77 ; GC6890/MSS9T3N A T B FAN , 2 6 22
FEAE N F] P2 s LA—230S AU e, 7 K, b 5 38 2 F) i
XS BRZ W) 7 DHG—9023 A H, #R i Yk S5 X T 4
i, B ERHA RA R RE—52A Jighh 78 kAL, b
VR A AR AR T 7 5 00 % T AL, A M
SHEDFFEBE
1.3 ZWAHE
1.3.1 BMEREHEEGFLESE  XATER
() LRI KRR it R AR A T A 3, 7K 3k 8] 35% 7+
A VAL B S A AT R A 3, R RO B L A

i LK Ay 3 R R R T S (L
2 1) NN BERS 2 T BR Sh 2R T4k 2 40T 2 K
JBE R Y AE

%21 GihmEihiit

AKOF BERHRIE/C s Uit/ (g - kg ") Al K/ %

1 100 100 4
2 120 200 8
3 140 400 12

1.3.2 AMRBEREIENFiE LA K
A0 B FE PO 0 R 22 46 ) O S, ey R D Y
Tl A BRTAE A FIA1Z 9 AV & Rt 7B s T i
A P B TP 48 A B KU RHE L 56
FREE B A ME 2R R Sk VAR R EE AT M
FEE TR TR RERESE 1L DR, B8R 7
9 43 s W2 AT 73 Jo U UG b - BHE A TR g 3
1.3.3 BHEERULZESBNE KA AA3 &
St 81y 53 A AR TN SR L SRS | B ) e B
FILRAE BSTHR 6 1 A my 7 ik e AT I 7E
1.3.4 BEEEESK SRS S AED
UL Fe 1 W JEARE Ry R S5 3k 40 HE U, Bk e A 2R
Foil 100 g A5 H e S 2L BRI, >R ] [a) ] 28 18 2%
IR R [F] 75 3 h, SRR S R e i ] 5% MIBRIR
JAT A pH =3, JLPI 3 W VR S5 B 5%
) NaOH % pH =12. 7 J Z & e A 0 3 3k, it
R ERK VR S e 2 Ol 2 P vk, A TS K 4
BRIt 8. SRS A 0.5 mL AR, R Ry Z 1R
RPER(0.25 mg - mL™") WRAEE 1 mL LA VKAR
s . RS R Y GC6890/MS5973N 43 H7 ik
PEF AR ST 8 3% FE HP-Innowax; #F A% H i B
270 C; AUX i i 260 °C s #EAfar 1 pl; FHR T
50 C (f%##F2 min) ,2 °C/min £ 100 °C,5 C/min &
220 °C (f£4F 20 min) ,7AEFNLEIR 5 min.
1.3.5 SFitamAE  AWEEE RN s
I3 3 R LR AR, B S XU R AE
FIRLLE B R A5 2 AR RO AURAE , £
FEUEE 203 AR E BRI s 56 3 2R A8 0y 1)k
FEAE , GG EOPE | TR T R B R D AL
I HRBR I3 W R AT I3 M - 25— 28 1 1 A
PEECE BT, CLAG I IE SIS | RIS s bl | | | e
G e e SN & PN R e o W D
KM R DR AL B R s B . R A
Y b FE 53 T B AT DPST. 0517 %ok S i Ao 0 47 45 1
I3
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2 FPR51NE

BHIERERETNRUERS S5
ANTRIHERS 25T B U A S R o S L R
P BT AN R 130 5 o LR 2 Ak 3.

HIZ% 2 AT, AN RIHERS S A A 3RS, JRK
BT A B . Bl 0 68 E A S, 3 0
SURRAE O ACRFAE | 111 RURRAIE S22 B A [ 9 722 1l
e LR E 100 C I, A A0 B 5 B2 e, IXURG
LM, A% R, AR i MERIELEE 120 °C
IS A RUAR R i 2 2% 0 2 Sk L R e 1
PRI 5 it N 588 B2 F) i — 2R SR T LR IR 140°C
ST F U KR P A L, DU AR I 55 , Y R At
ARG M ACRFAE R S 101 8 Re AiE A2 B, P

2.1

N AR

H15 3 AT, AR AL B AR, A A2
Oy A A A R AR . BEA N 5 B A, SR i
JEOWE R R T A, D DR R AN TR A
FAE T ENS T BRSO 205 B i R
(7 SRR T RIS L S B R e, 2 IR O B
N BE 30, b ek R A T R, 2% 1 K R
N, BRI R R K B A P i O
RN S LR R = i o DR RO R S
7%, EEJE L ECR R W RTRY) Amadori {51
AR A A2 B A Ak B o R A UL BE IR LI I pHE
EIRIRACR. 3 3 nlH, R IRE 120 C, =8
IR 400 g/kg, i 5 7K AR 8% i, F A B
BT S

A2 REBREEMNT QB EE R BN

v e aan sy O WHE S SHE/ 53

R C Gk R U P BE e wer s BB e T L
1 100 100 4 6.2 6.1 6.0 6.2 6.1 5.8 6.2 6.1 5.9 6.0 6.1
2 100 100 6.2 6.3 6.0 6.2 6.1 58 6.1 6.0 6.0 6.0 6.1
3 100 100 12 5.8 59 58 6.0 6.0 59 6.1 6.0 6.0 6.0 6.0
4 100 200 4 6.1 6.1 6.1 6.1 6.1 5.7 6.0 6.0 5.8 6.0 6.1
5 100 200 6.2 6.2 6.1 6.2 6.1 59 6.0 6.1 5.8 5.9 6.1
6 100 200 12 57 5.8 58 59 6.0 6.0 59 6.0 6.0 5.8 6.0
7 100 400 4 6.2 6.2 6.2 6.2 6.2 59 6.0 6.2 5.8 6.1 6.2
8 100 400 59 59 58 59 6.0 59 60 6.0 6.1 6.0 6.0
9 100 400 12 56 57 57 58 6.0 6.0 60 6.1 6.1 5.9 5.8
10 120 100 4 6.3 6.2 6.2 6.2 6.2 56 6.2 6.4 5.6 6.3 6.3
11 120 100 6.3 6.3 6.3 6.3 6.3 56 6.3 6.5 5.3 6.3 6.2
12 120 100 12 6.2 6.2 6.0 6.0 6.1 58 6.0 6.2 5.7 6.2 6.2
13 120 200 4 6.1 6.0 6.1 6.0 6.0 5.5 6.3 6.1 5.8 6.2 6.3
14 120 200 8 6.3 6.2 6.2 6.2 6.2 5.7 6.2 6.2 5.8 6.1 6.2
15 120 200 12 6.0 6.0 6.0 6.0 6.2 5.6 6.2 6.0 5.9 6.0 6.0
16 120 400 4 6.4 6.4 6.3 6.3 6.3 5.4 6.3 6.3 5.2 6.3 6.7
17 120 400 6.8 6.8 6.6 6.5 6.5 5.5 6.5 6.6 5.1 6.6 6.6
18 120 400 12 6.5 6.6 6.5 6.4 6.3 55 6.1 6.3 5.3 6.5 6.5
19 140 100 4 6.4 6.2 6.4 6.5 6.2 55 6.3 6.3 5.3 6.2 6.4
20 140 100 5.5 5.5 5.5 5.5 55 5.0 6.0 5.5 6.0 6.2 6.2
21 140 100 12 6.5 6.5 6.5 6.0 6.5 55 6.5 6.4 5.5 5.5 6.5
22 140 200 4 6.1 6.1 6.0 6.5 6.0 5.2 6.5 6.2 5.4 6.0 6.6
23 140 200 5. 58 6.0 58 58 55 6.0 5.8 5.4 6.0 6.8
24 140 200 12 6.0 6.0 6.0 58 6.0 50 6.0 6.5 5.5 5.8 6.0
25 140 400 4 55 55 55 55 55 50 6.5 6.0 5.0 6.0 6.8
26 140 400 6.5 6.5 6.4 6.3 6.3 52 6.3 6.4 5.5 6.3 6.3
27 140 400 12 6.3 6.2 6.2 6.4 6.2 52 60 6.2 5.5 6.2 6.4




555 1 RIE, T FEBRELA T EMBERE RE S % Rt x a7 - 49 -
A3 RRBRBEEMHT G@WBILF RS F mg/g
LS B EEE BHYR BE EERARE MR MEnESE Mk L e S W gsS
1 1.1847 0.8726 4.2077 3.2994 12.3376 1.2691 0.6678 0.2631 0.0937 2.2937
2 1.2301 0.8724 4.2118 3.2990 12.6389 1.3432 0.5866 0.2252 0.0813 2.236 3
3 1.3951 1.0152 4.2264 3.3089 12.9944 0.9010 0.4190 0.1778 0.0593 1.557 0
4 1.2009 0.8583 4.2036 3.2978 12.4745 1.1580 0.6213 0.2880 0.1060 2.173 3
5 1.2170 0.8235 4.2075 3.2978 12.8484 1.2815 0.6276 0.2313 0.0825 2.2230
6 1.3438 0.8982 4.2178 3.2956 13.0432 0.7229 0.4458 0.2415 0.1173 1.527 5
7 1.1846 0.8630 4.1987 3.2945 12.6961 0.8133 0.7770 0.4036 0.200 1 2.194 0
8 1.2052 0.9064 4.2018 3.2945 12.9045 0.9223 0.6295 0.2907 0.0733 1.9159
9 1.3391 0.8750 4.2105 3.3047 13.1304 0.8753 0.2601 0.0792 0.095 4 1.3195
10 1.1629 0.8039 4.1977 3.2934 11.1922 1.5852 0.7135 0.0034 0.1196 2.4217
11 1.2184 0.7796 4.2005 3.2778 11.3958 1.6298 0.6582 0.2799 0.1342 2.702 2
12 1.3610 0.9921 4.2027 3.2879 11.8930 1.5270 0.5976 0.0038 0.1569 2.2852
13 1.1755 0.8255 4.1938 3.2924 11.4860 1.2741 0.5646 0.2573 0.0850 2.1810
14 1.2016 0.7465 4.1985 3.2721 11.7118 1.1294 0.5820 0.2766 0.168 6 2.156 6
15 1.3191 0.8364 4.2010 3.2801 11.9680 1.0910 0.5477 0.2319 0.065 6 1.936 3
16 1.1572 0.7659 4.1916 3.2887 11.5853 1.7980 0.6722 0.2692 0.0732 2.8125
17 1.1943 0.8238 4.1914 3.2702 11.8933 2.4848 1.2475 0.5282 0.1495 4.410 1
18 1.3090 0.7599 4.1937 3.2620 12.0750 2.1810 0.7154 0.2696 0.1860 3.3520
19 1.1408 0.6203 4.1895 3.2843 10.1164 1.6195 0.5138 0.3024 0.1413 2.5771
20 1.186 0 0.7468 4.1918 3.2668 10.7397 1.0752 0.5275 0.2468 0.0713 1.920 9
21 1.1567 0.8538 4.1864 3.2602 10.9403 1.4033 0.6180 0.3050 0.1206 2.446 9
22 1.1190 0.6355 4.1814 3.2871 10.3716 1.6175 0.6163 0.2428 0.1195 2.59 1
23 1.1958 0.6698 4.1905 3.2633 10.6987 1.6478 0.6902 0.3105 0.1049 2.753 3
24 1.0102 0.6706 4.1807 3.2682 10.9934 1.3595 0.5565 0.3366 0.061 8 2.314 4
25 1.0517 0.6943 4.1834 3.2774 10.0809 1.8480 0.6868 0.2989 0.1402 2.9739
26 1.1806 0.6855 4.1871 3.2690 10.3588 2.0566 0.8338 0.3152 0.1242 3.329 8
27 1.0740 0.6950 4.1855 3.2510 10.5320 1.9862 0.7134 0.0038 0.1804 2.883 8

E R 3 RS 5 2 MR R A A .

2.2 BEEBERS SRERERGREXSH
AR A R A3 5 I AR o R 1 TR B
KOHras R WLZR 4. 3 4 W, ML I R o | itk
WEE LA R Tl P B8 A A8 0 A9 KU R AL L = Tk A
JE GBS AR L AT | R KT i R
JEAR 8 IO A R 2 B 3 M G HE, 5
SR B AR S 255 1) TR 5. sl b B IKURG SRR AL L 5=

THRERE 28 R 2 LA ST G 1) 8 35 1 R AR

SR 5 (EL IR SR o A IR B 3 A S

2.3 BEMRBERSSREREHBEXSH
B 0 8 TR AR AR AL () T L

() BEME () AT (g ) R (o5) B3k ()

AR E Coey ) BRI Cog ) B (g ) | AR IR

(i) THRRERE () ) VRN S TR B LR ()

k4 BERBRY L BT REG R LMK

BRIBOT WASHHIE FIHRE SR &Y W Mk HEARE ORAE O REE TR TEeRE
MEPEZ 0.60°°  0.5977  0.58°°  0.48°  0.33  —0.55"° 0.53°° 0.52°° -0.84"" 0.63°° 0.72°°
MEBER  0.6477  0.63°7 0.58°°  0.45°  0.41° -0.26  0.42°  0.46° -0.58"7 0.58"° 0.54°"
WMk 023 0.25  0.29 0.09 0.14 -0.16 0.36  0.17  -0.32  0.07  0.27
WY 0.43°  0.40°  0.45°  0.43°  0.33 -0.03 0.12  0.37  -0.42° 0.39° 0.36
%%\%‘g 0.66°° 0.65°° 0.64"° 0.50"" 0.39° -0.49°" 0.56""° 0.54°° -0.83°° 0.63°° 0.72°"

EFORBEMR, T R B E I



- 50 - BMBEITLZRZHR(BARRMFMW)

2012 4

MEBEZE (yy ) R (s ) IR Cyy ) BR800 A
i (s ) VRS L2 A S, AT 5 B0 100 14 i U A
Kol BRI 5.

kS HERSHBREMELAAR ZBARF AL

P MRAR%C Wik’s  RJOifd df p1E
1 0.974 7 0.0082 84.116 5 55 0.007 0
2 0.8000 0.1638 31.6602 40 0.8239
3 0.5330 0.4550 13.7795 27 0.983 3
4 0.4710 0.6356  7.9300 16 0.950 9
5 0.4280 0.8169 3.540 1 7 0.8310

M 5 AT, 265 T ok 7R A e (i LR AH 56 R 4K
RE T K, AR X, HakE] 1% i)
KT BB R A B A% R AR BT
FEAYR. 5 1 %) SRS B ol

U, = -0.281 1x, +0. 89%4x, +0. 141 1x, —

0.032x, —0. 359 5x; —0. 124 1x, +0. 061 9x, —
0. 150 7xg — 0. 649 6x, +0. 158 4x,, —0. 091 2x,,
V, =1.080 6y, —0. 073 6y, +
0.313 6y, +0. 116 8y, —0. 183 5y,

Hy B A B 1 3 AR T Sy IR e A Ay
B RS R T E NS T 2R (U, ) SR i g g ]
PAE R R 5 v XU R AE () L 2T
(xy) R (s ) FURIEME (oo ) 1R 28 A B 4C K, U
SR PRTE R T PR PR AR . NEE T4
BRI AR R AT L IR () (B (yy ) (LU
FRgtE A ST St (ys ) BT B 3K, TERRPE 3K
TR EZAE. A5 1 X IR AR & 2
O B B8 3 b R 2 g b L R B 0
3 R B R T A S M A K. DAL AR A 56 R B
A R | s bk LR SO 40 R S AUk
FROE 0 B MR IR A OGS &R, b B
Li:ES
2.4 AMEEAULERSEREREH
SHT

52,3 —# B R A DGR B A8 AR WA 1
AR, OB () VB ERE (y,) R0 (7, ) L
R (yy) AR S (y,) TENEE I A &, AT
FRALF 1 47 5 R o 1 B R R DG 0 T, &5 SR I
%6.

H 2% 6 A1, 25 T X L0 A5 i) L 70 A 56 ZR 5K
BN TR KT, B G5 50, B A AR

e

GEES

HRLALSE LA R T R R o PR R Y
YERL 565 T 20 SR AR T b R
U, = —1.423 1x, - 1.389x, +0. 095 5x, +
0. 028 6x, —0. 176 6x, —0. 700 1x, —0. 054 5x, +
0.296 64 +0. 152 Tx, —0. 203 3x,, +0. 354 2x,,
V, = —0.364 4y, +0.097y, -
0. 183 3y, —0. 034 4y, —0. 601 3y,

M T4 (U, ) BRI S 48 BERT DL H 1 A
JE o KU RRAIE () ) VT BE (o, ) W8Ik ()
P (xcg ) TR (g ) FTT- P RR BE (o), ) P 2B AT
TR, UL S8 AR 7 1 Ul B Ak 27 18 53 % T
BREI R E SR, 5 DA (V) SR L
B, SRy ) CEEIR (ys ) VR EERR S (ys) 1Y
R r AL, UL B R R B DL R S R
X AR BT PE R S . 2 1 4
At BN T A E R A A3 R L A
Py FH 28 LR S X B A8 At XURS FREAE L T2 T
BE B0k T M | R R DL S T v R R R ) A
K, Hib % i Z A G

A6 FANFERSERERETHA
LEE Y & & LTS s
TS MXRRE Wilk’s RHE p {H

1 0.9834 0.0025 104.5125 55 0.000 1
2 0.8424  0.0774 44.7860 40 0.2779
3 0.766 0  0.2665 23.1443 27 0.677 2
4 0.5109 0.6448 7.6805 16 0.957 8
5 0.3572 0.8724  2.3882 7 0.9353

2.5 HAMEMEFENTE
A M Ak P 3o A F AN [ A % 1 o Ak B o
AL DRE PRI , AN [R) b A PR 1 M R
B DL A A 1 2 e A A [ R R Y
. BEFEAE R W], B A AL 27 B o3 FP B o A
TR A O YR R R A R BRI,
B O L RS I E S | LA K A B B
SRS MR R 70 TR s S A A AR S 5 [
I AL RSB R R 2 R TR B T X
BRI R T W ARG T ES A B R o
T3 v AR 0 AR BT 1800 A B A 2 B o)
R E MR 25 R 2 W, A
RS RIS 120 °C 25 S5 400 g/kg, 2
Uit 5 KA 8% W, 28 Ak S 3 MU A i B o
(TF4#% 54 W)
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Extraction of lignin from tobacco stem with high boiling solvent

ZHENG Yong-jie, MA Lin, KOU Xiao-teng, ZHANG Rui
(College of Tobacco Sci. and Eng. ,Zhengzhou Univ. of Light Ind. , Zhengzhou 450002 , China )

Abstract ; Lignin was extracted from the tobacco stem with aqueous solution of 1,4-butanediol as extracting
reagent by high boiling extraction. The best extracting conditions were as follows:50 g desiccated tobacco
stem, the volume ratio of 1,4-butanediol: water 9: 1, the solid-liquid ratio( g: mL) 1: 10, a small amout of
concentrated H,SO, as catalyst,the extraction temperature 220 °C ,reaction time 2 h,and the yield was the
highest. The chemical structure of the tobacco stem lignin was characterized by UV and FTIR. The results

showed that lignin from tobacco stem using high boiling solvent had the typical characteristics of lignin

compounds.

Key words: high boiling solvent (HBS) ;1 ,4-butanediol ;tobacco stemlignin
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MR R 5 Tl 1) 1 7= 0, 249 oy o I B Y
25% ~30% . A 4 2 A0 0 BE 5 A0 £F 4
ESE ST NN eV E 2 (PN VN
], 5 FE A A 013 I U A e
RSB R A e AL it JE B XU A AN R 582 ), il 82 P
SRS A AT TR T O AL A o
M2 2] T AR BR . Be b, A7 K AR

Wi B H7.2012 -02 -29

AREA AR T 0 R TR 2 R B S TS L M
(IR = N e S B R R 1S A 3
e H T, 3 MR AR TR A v A AR
15k B 7] HBS (high boiling solvent ) #2BUA
J B EA OG5 Y BRI kT A 2K
M A5 2R MR 2T 2 vh 23 15 ROk, JF B0 PR A
TARBR A R as A A s B ET, T
SRIUHA v AR BT 2 1 W5 R DA PR, AR S
BLL 1,4 = T IRV OO0 ), WF 58 52 O

TEZ BN AR ARR(1986—) , &, TH B BAFRMBE L L FRMEMTAE, TR HF OAEMIEL .
BEEE: ZHAR(1964—) , B, ThEERTA,RMNZLLFRHE, FEL, T 2FRATAAREEANH R LB L.
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R T L A A
1 50

1.1 #R5iRHF

TR, RSN A0 T B2 A2 5 s o 50 ( HIBS) |, 328
1,4 = T 2 OB HIR e AL 2538500 T 7=, 4 ik
99% I I; ¥ H,S0, (AR, 98% ), % (AR), Z i
(AR) ,JH & T ROSUAL T4 B2 7=
1.2 FEMN=H

CIF—1 BRUAREEN s e S vy 28, I SCTiT g v B
XS FT—IR200 B HL-2L A0 e B i, 58
[l Je &5 7177 ; TU—1800PC %8 4k AT I 435 % B 3, At
U AR A PR A A 7 XYI—A gl
UL, S da i 8 FALER ) 77 DZF—6020 %5 T4
i, B ER R TR A PR
1.3 HEFARELENNE

JEAE H R T 2R B a4 YC/T 347—2010 J7
FE . JHE PR AR TR B & 5 4.69% .

1.4 ABERAKRRENS BRI

PRBE RN 5] HA AR, 35 B AR i e B A
TFAELW A 60 CF TR B 6 8, T4 )5 AR L
Fyw i 60 H i, il 75 TR R , BP SO0 A o
.

FRELZ) 50.0 g JARERY AR, B F 1 L ARG &
RN A —E W 1,4 - T KA R
Dk H,80, (AL , S0 IR A, EAH N i1
TEER  ORRE— o 1 i B], U B R B 200 0 1
Wb B3k e B A BRI, BUR 2R S,
Hos 1 PR A IR RO IE . F 80 °C A2 A5 MR /K ik Ik it
3 UABRAFREEMG 1,4 - T . K VR AR I8 TR
HIE, FEWRTMA 3 AR KIFFE 15 min, B
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Effects of the vacuum conditioning process on qualities

of the paper-making process reconstituted tobacco

GAO Jin-ling, LI Shu-fang, ZHU Guo-cheng, WEI Jia-xin
(Xuchang Cigareite Factory,China Tobacco He'nan Ind. Co. ,Lid. , Xuchang 461000 , China)

Abstract; A contrastive analysis was chosen to analyse the sensory quality and processing quality of paper-
making process reconstituted tobacco before and after vacuum. The cut tobacco structure, physical and
chemical characteristics and the sensory quality of the finished tobacco product were also analysed after
blending. The results showed that the smoking quality of the paper-making process reconstituted tobacco
was improved after vacuum conditioning, but the aroma components lose ; There was no significant effect on
the tobacco structure , physical and chemical character istics and sensory quality of the finished cigarettes.
Key words ; vacuum conditioning ; paper-making process reconstituted tobacco ;sensory quality ; physical and

chemical characteristics
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Temperature prediction and heat transfer model study of food product in
vertical open refrigerated display cabinet

LV Yan-li, MENG Zhi-qiang, CAO Xiu-qin, MA Qiu-yang, WU Xue-hong, ZHANG Wen-hui
(College of Mech. and Electr. Eng. , Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China)

Abstract : Heat transfer by conduction, convection and radiation was taken into account in an open vertical
display cabinet. The load positions were divided into four regions for a heat transfer model. The heat transfer
model simplified as a two-dimensional problem was analyzed and modified. Then it was used to predict the
load temperature in an open vertical display cabinet. The result showed that predicted values basically fitted
with the experiment results. The deviation of bottom/front and top/rear load temperature between model
and experiment was larger. The front load temperature changed more than the rear with the ambient temper-
ature increase. And the result was coincided with the fact.

Key words: heat transfer model of food product; temperature prediction; vertical open refrigerated

display cabinet

RAIE R it B SRR [ 2 ] X6 R 51 A 8 67 £ 43 7

0 515 B F AT S RS 3 ok, T b
TR e R A A R A . OIS S ERAL I 2 ML A H i A T
M BV RERROH, YRR A SR DIRG9 E 5275 B9 €0

PR ORRE 3 1 TR EE , 248 5 T AR ) 7 ol PO IRLIBE AT 3. AP S IR I TR W T 2 i 4 A X A A

WiS HER.2012 -03 - 13
HEWMB: B XA XHFALT A (21076200) ;7 &4 2 F /T B (2011A470013)
EEBE N8 FH(1955—), 8 , T EA L EA,FME TR PR, ML, T E2HEH A H 455K %404

A



- 60 - BMBEITLZRZHR(BARRMFMW)

2012 4

AR AR KSR, O. Laguerre 2 it 2 0f 5%
VAR T4 B A3 AT, ST T AR AT SRR R ) T
VIR AR . A SR 3o %o ) 8 57 1) 57 308 R R 571
FEAE BRI AT 20 A 5 18 1E, SE B N 2 Y
TRk 32 A7 A5 TN
1 57 a0 R AR IR0 AH S il

T Y 7 200 R S AR S5 A AN 8] 1a) By
NSRBI O B KRR, 6 JZ AR, B R
200 mm x 100 mm x 50 mm. ¥& ik [ ) 46 76 15 5 N
25 C M EEH 60% Y fE IR 1E 1R 25547 24 h, &5 i
JER B EIRAS. B AR A 1h) .

PR 19 B AL AR a

7. 400mm
|

50mm 200mmn

1440 mm

) SRV RS b) fr AR A i/ C
B 1 5 X ARG RN B F R SR H

2 SRR AR 15 PR AR

M 1b) BT LA, 57 288 96 Bk 51 AR Y A [F] 43
TR U B A W] 2 ). AR B R R, B
FHZ o F0 b WGP A £ 5 53 1 4 F48, BD BT AL
FIEATT G R R 1k Dy — 4 .

2.1 FHEBESWMRARNEL

1) KRN b R B e A0 FE Ry

mC,dT, = h, (T, - T,)dA=

-a, T, +T, + (a, -1)T, =0 @D
;H\:EF',OL,I = exp(ﬂ)
mC,

2) R L B AT R

n'LCpTa2 +0. SmiC'[,T(llo +0. 5r7'z£CpTu12 +0. SrheCpTe =
(m+m, +m,)C,T,=T, — (1 +68, +5,)T; +
0.55,T,, +0.55,T,, =-6.,T, @)
Hp SN B ER S, = m/m, NI LB &
2§, =m,/m.
3) KUFE AT HI B A B, SRy R S Sy
oyl + Ty + (o —1)T, =0 ©)
Hrp
an = exe( - +_m(i h+A lim) )
- (hA
eXp( 1+ 55 N a)f)lmcp)
4) WGE 7S R R, 8 i AR AR 2k ik

LS LY LY

Ts + (ay - DTy = ayT, @
Horp
Q= exp(i__ (hf.l)“ )= exp(i_ (hA)_b3 )
(m+m;)C, (1 +86,)mC,
T, =-2<

th

5) WG 2 S AL 1 R SR A AR, K5 e
SEEY)

ayly = Ty = (ay =T, ®
Horr
- exp( - (hA), )= exp( - (hA), )
(m +m,)C, (1+8,)mC,

WGE =S5 R R b i XGE 2l i AR
TRBR G RG2S 1 TR A K G 4 T A
RGN

—asle +T; + (a; —1)T; =0 ©
ale(ﬂ - TaS = (ate - l)Tp @
=T, +o,Ts = (aul - 1)Te
;H;:I:P,at} = exp(ﬂ),atl = exp(ﬂ),
mC, mC,
o, = exp(i_ (_hA)“l).
mC,

6) bJZ B AR BE A A L 2 Frow , A2 AR A
BRI EE BN T, 7, T, A 2R AT A
T,* =0.25T, +0.75T,,T," = 0.75T, +0.25T,.

e]
L]
o
n

~N



555 1

B E A1, % SR A B IRTIE A& & AR B FE R ROR B F - 61 -

5 RARE i 1 &84 25 < 0. Sm, 5 B 5 Bk
oTe —To +0.25(1 —,))T, +
0.75(1 —e;)T;, =0 ©)

~ (hA),
H = exp| ———721).
H o = e p(o. smicp)
R B R AER 235 LA, FE M T R&
mn AR BRI AR5 N

a;Ty =T, +0.75(1 —a;)T, +

0.25(1 —a,)T, =0 ®
T, —T, +0.25(1 —a)T, +

0.75(1 —a)T, =0 0
T, -T, +0.75(1 —a,)T, +

0.25(1 - )T, =0 @

7) JE MR i PP o3 A 5 DU bl 32 285 XGE
23T R 9L 2 SRR B 2 A7 R, 0
Ja B ah I o B n] 45

n:LCp(Taﬁ -T,) + (hA) (T, = T;) +
0.5m,C,(T,s = T) =0
ST
(1 +0.56,)T4-T,-0.55T, +
BTy = BaTs =0 (B}
hA

Hrp Ba = <rﬁC?,t2'

X JE B b PP A el 7

Ts-0.58"Ts +0.55".T,, -

i

BT, + BT, =T, @
Horp
(hA), _ (hA)
B = ((m ﬁAmj)Cp) - ((1 +h§,~>rflcp)
m. 5;

’ i

i

;=

m+m, 1 +8,

8) FI M B i 35 2527 B XU 25 SR It A #R AR
IRBE PR RS B 5 A S B, 6 R RO
P inIEs

mC, (T, = Ty) = 0.5m,C, (T = Tpy) +

(hA) o (Ty = T,) + (hA) (T, = T,) +Aq,, =0
P
T,-T, +0.58,T, —0.55.T,, -
(B, +B2) T, +B.T5 =-B,T, - AT, ®

(hA)tr At it
;E\:EF‘ ’Btr = mC ’ATliJ = L,

mC

P P

b NN T T K
(m+m; +m,)C(Ty-T,) +
0.5m,C,(T,, —T,,) + (hA),(T, = T,) +
(hA), (T, = T,) +A,q,, =0
LSl R
r,-r1,+0.5"T, -0.5"T, -

(,81” +B’b2>T2 +B,sz4 = _BbrTrAT[i_b @

/\I:':‘
B = ( (hA) ): ( (hA) )
" (mtm, +m,)C, (1+6, +8,)mC,
_ (hA),, _ (hA),,
B ((m+m£+m6>cp) ((1+5£+5e>mcp)
_ Ayqii,
A =045 +6.)mC,
m. 5.

"o L

i

i

m+m; +m, 1 +06, +9,

X O—0 &K M & Ry &, Hh
OAD® 4l &t Eii FJE R AT T JE &
FA) T 7 .

2.2 EHRERSHEE

o B AT PSR 5 R X T4 TR A A BT AR
FESPRL OO, T, ., Ty 2
AN [ 7 8 3 20 2 AT BE A o 3 TENRLE , B2 For
RKSECT,,T,, T, =38 b SCBoR ORI, HoAth 24
CUAL HH I AT AR i Jr B R 0 2 85 R il 2R 1T
Ty, FEARAE 6) s i BV mT Jt i 1) £ o v O I E.

A1 ERAEER AR X S

N GIEA= S EX 0 AT AR
FE A TY /(W - m? . K™) /m> + m”™
Eﬁfﬂﬂ*ﬂ*% h, = hbl = A, =4, =0.72
L EX I h, =22.9 A =0.2
ﬁlﬂl%m h,2 = hbz =12 Ayz = Abz =0.72
B % h, =h, =4.8 A, =A, =0.72
S I i X hy = h, =4.8 Ay = A, =0.72
WU by = by =4 AT A =072
A, =0.4
N GIEA=S Jo e Nt
& AR /(kg-s™) /(W +-m?)
i F=2 .
Hg%ﬁ{ m = 0.040 4 G, = 1.2
£ 5 B m;, =0.0215 @y = 0.9
£ s 2 m, =0.012 1
Ja 6 SR
5 AR S5 2




- 62 BMBEITLZRZHR(BARRMFMW)

2012 4

3 A[RIPRBEIRLEE T B A i S
3.1 RBELERMAIEXTEE

TEE 1) i, 57 208 e R 51 AR A4~ DX 2 i 1Y)
T e R UM DI P A L B 1 B {E e B
T A A Z B WAL EE R T, S 4
1 CLSCEF R AT AR #E T 7B IE. MMB
IEJE R AT LS R T DUE S, e A o] DL
1t U BRI [ AS7  BE A 22 01, 5
LR AR (OB 3 o) . B3 ATLUE Y R
oS T EME MR, DEERMRERTT
S SR
3.2 EEHEZERSHSH

AR IR AR AL R PR R R O 25 °C T I
I FHABE R AN [F) 20 858 05 B £ B U B A T
THEZE R 2.

r n
6 F e -a —a— REE
RN —e— HHEME
5k T,
I\\
4 L. N
"
® 3
= |
1F o
| Vi
=
1k
LR T b Fla
X B
B3 RALZLRLXEERTL
A2 FREAFRBEBETARZE
A 00,55 it A e
HBER NI B A L
J B T LIE TIg
21 5.7 4.7 0.8 -0.9
23 6.1 5.3 0.9 -0.7
25 6.4 6.0 1.1 -0.5
27 6.8 6.7 1.2 -0.2

29 7.2 7.3 1.4 0.0

M2 T LA B PR BRI A T R AR R
by EL 3t BEARAT Ty, HAS TR0 B i i B T e W €
ANTE). S5O0 AR EE A0 6L dh 52 S0 5 SR R
R FRBEG B TH v I AT O £k I BE T e e BE K T
Je DB it B T v

4 4t

ARICAEZ SR SRS IR AL 1Y 3 Fp7 20
PRI S B Rl b xR ST 2 SRR A A A%
PRI IEAT 1 BEIE 2 M MBS IE. 315 R R A
PRI AR 43 4 A ERT BJE R RTAR
Ja) R B 45 R AT PR BRI A5 R
7 AN E R A SR A &, AT
AL 2 it B R O 22 LUK B )i )
FZAERITN 1A R PRI 5 2 b S AR B, i1
AR 55 00 A A G, 002 e R R Rl
PRI B T i R R, 5 S PR SUAH AT, LA E
A AT 45 AR T LA 48 I 5 BB AT LA 35
57 2 JRRIRS AR Y B i 0 PR3 L, 930 £ HL 2
oy LB

S 3k

(1] et REBALRARKAAEGIR G L ELT]
H| A A ,2005(1) 114,

[2] Faramarzi R. Efficient display case refrigeration[ J].
ASHRAE Trans, 1999 ,41(11) .46.

(3] AR HAAEZHKE(M]. AL ALREAFH
JR AL ,2001.

(4] W2, BRXE, 2TE,%F. FHIEEE X H A K7
P B R v o LR AT S L) ] 4 2 4R ,2007,28(2) : 19.

(5] BHA,BEN, FEE, % BHAFF LR 4 H K
FIER SRR B MmN R[T]. AL & H,2007,
23(12) :13.

[6] Laguerre O,Flick D. Temperature prediction in domestic
refrigerators ; Deterministic and stochastic approaches[ J].

Int J of Refrigeration,2010,33(1) :41.



BE B MMBET U EE2E (B RR SR Vol.27 No.
2012 4F 10 J JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science Edition) Oct. 2012

NEHS:2095 -476X(2012)05 - 0063 - 05

K i B i S mﬁmMn
bE ®11 2 B
F 5, 2R, BEN
(CHMBET L #B HLE TR¥E, TH AN 450002)

Flxik, X,

WE. A5 7 KFTRRERIZ RN T b oA+ AR SRR KATRE T A ZRZRNZ
TR LT T H R, G RG5O AL AT T AT R A £ 8.0 ~
1.5 pm F210.0 ~13. 4 pum 35487 7, 32 AZIRN AR 5 42 41 3% L M7 2 MR A8 | B bk B fe 3F 3 ST 09
WRm¥E R, AR SENG LM B SRRy R E QAR o RABE D H
BB Z IR g K, AR H A3 K R .

KSBIF  KAT R MG AR 5 R ATAEG A b o A iF AR

FE S . TKI24 M EARARRD A DOI:10.3969/j. issn. 2095 —476X.2012.05.015

The change law of remote sensing signal of rocket exhaust plume
radiation with the variation of aviatic parameters

YIN Xue-mei, YAN Li-qiang, WU Xue-hong, GONG Yi, LV Yan-li
(College of Mech. and Electr. Eng. ,Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China )

Abstract ; A wide band k-distribution model was established to calculate the remote sensing signal of rocket
exhaust plume,the change law of remote sensing signal with variation of aviatic parameters was investiga-
ted,and the ratios of rocket exhaust plume’ s radiation signal were analyzed and compared. The results
showed that between the 8.0 ~11.5 pm and 10.0 ~13.4 um,the sensing integral radiation intensities in-
creased with the increase of the nozzle exit temperature , Mach number and ratio of pressure and decreased
with the altitude’ s increase. The own and sensing integral radiation intensities increased with the nozzle ex-
it temperature ,Mach number and altitude and decreased with the ratio’ s increase.

Key words :rocket exhaust plume ;remote sensing signal ; aviatic parameter ; wide band k-distribution model
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Study on shear behavior on honeycombed steel beam and welded compound-
ring-hoop concrete column composite joint connected by extended end-plate

MA Yan-ru, LI Sheng-cai
( College of Civil Eng. ,Huagiao Univ. ,Quanzhou 362021, China)

Abstract ; The shear behaviour of honeycombed steel beam and welded compound-ring-hoop concrete col-
umn composite joint connected by extended end-plate through a low-frequency quasi-static cyclic loading
experiment were investigated. The experimental results showed that because of the restriction effect of com-
pound-ring-hoop , the shear capability of concrete in the joint region under three-directional pressure was
significantly improved in contrast with the shear capability of concrete in the reinforced concrete joint re-
gion. Because of the pre-pressure of high-strength bolts, concrete cracks were fewer in the joint region and
the shear behaviour of joint region was improved.

Key words: extended end-plate connection; honeycombed steel beam; low-frequency quasi-static cyclic

loading experiment ; welded compound-ring-hoop ; shear behavior
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Study on composite exponential-hyperbolic
normal deformation model of rock fractures

CAI Yan-yan'?, ZHENG Chun-ting', QI Zhi-bo', CHEN Xu', MU Kang'
(1. Inst. of Geotechnical Eng.,Huaqiao Univ. ,Xiamen 361021, China;
2. State Key Lab. for Geomechanics and Deep Underground Eng.,China Univ. of Mining and Tech. ,Xuzhou 221008 , China)

Abstract: A parameter a was introduced into the new 3-parameter composite exponential-hyperbolic model
on account of the defects of the conventional 2-parameter exponential model and BB model of the normal de-
formation of rock fractures. The new model got over the defects of the conventional models,i. e. exaggeration
of d, under medium stress level by exponential model and contraction of d, with the low rate of approaching
to d,,,. under medium stress level by BB model. The new model was validated by the testing data of grano dio-
rite. And the validation showed that the simulation result from new model was superior to those from the BB
model and exponential model ,which provided a proof of feasibility and scientificity of the new model.

Key words :rock fractures ;normal deformation ;stress factor; composite exponential-hyperbolic model
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Experimental study on mechanical property of composite

laminate cementing under different temperature

WANG Yi'?, JIANG Zhi-qiang’, WANG Pei-yan'
(1. School of Mech. and Civil. & Architecture , Northwestern Polytech. Univ. , Xian 710072, China ;
2. College of Mech-Elecir Eng. ,Zhengzhou Inst. of Aeronautical Ind. Manage. , Zhengzhou 450015 , China)

Abstract: The tensile crippling mechanical property of composite laminate cementing ( T100/T500) under
three different temperatures were studied by experiment. The results of the experiment proved that the first
crippling load of the high temperatures was only half of the room temperature specimens, the ultimate failure
load reached 1.79 fold of the room temperature specimens,and the average maximum load of the low tem-
peratures specimens was 72.64% of the room temperature specimens. The mechanical property of the ce-
menting ( T100/T500) under the high temperature was superior to the others.

Key words : composite laminate cementing; mechanical property; tensile strength; first crippling load ; ulti-

mate failure load
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Weak signal detection based on Duffing oscillator

SUN Yu-sheng, ZHAN Xiao-xia, SHI Jun, HU Zhi-hong
(College of Electr. and Infor. Eng. ,Zhengzhou Univ. of Light Ind. ,Zhengzhou 450002 , China )

Abstract ; Aiming at the problem that it was difficult to visual test phase trajectories form as a law intermit-
tency phenomenon ,and which could not be used in engineering practice directly. The phase trajectories was
identified through Hu type invariant moment as quantitative indicator in the detection of weak signal char-

acteristics based on the Duffing oscillator. A rapid and accurate quantitative measure was obtained to facili-

tate the automatical recognization of computer which could be applied to engineering practice.

Key words : Duffing oscillator ; weak signal detection; Hu type invariant moment ; phase trajectories
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Modeling and simulating analysis for software radio system

TIAN Yong-yi
(College of Electr. Eng. ,Shaanxi Polytechnic Inst. ,Xianyang 712000, China )

Abstract ; Aiming at the problem between system performance and design complexity in the traditional soft-
ware radio system,a new model was made by cascade filtering method. Based on this model , the validity of
transmission and system reliability were analysed by computer simulation on Matlab. The simulation results
showed that the model could reduce design complexity on the premise of specified performance.

Key words : software radio system; digital down-conversion;cascaded integrator-comb filter; half-band fil-

ter; cascade filtering
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Design on a monitoring system of rural power grids based on GPRS

ZHANG Jin-song
(Dept. of State Security , Electrical Company of Xuchang County ,Xuchang 461100, China)

Abstract; A monitoring system of rural power grids based on GPRS was designed. In this system,the differ-
ence of frequence and phase was measured via the internal timer of MCU STC12C5410AD. The normal run-
ning information and fault information through GPRS wireless communication module would be sent to data
center by instantaneous sample of effective value voltage and current to cooperate with sampling, magnif-
ying, precision rectifier and filter circuit. The system had features such as small volume ,low price, low pow-
er consumption , convenience , stability and reliability. It would be an effective solution to remote monitoring
of parameters of power system.

Key words: instantaneous sampling ; monitoring system of rural power grids; general packet radio service

(GPRS)

0 515

FUR, X H 00 A7 S I 4, Bt 75 21 BE 377 114
FARZHOREATRDL , X L WY 22 4is A7 2 AR 4
TR FERT RGBT B PR 32 B R AR XS
P15 4TS B0 T 1 R B 2% ol H, 1 38 17 g e 9
75 58, B L T A GE MRS R B A I R
W2 BORLBA R f B B 2 A i RGT i 4
HR I A A PR . HL R SR A I R T AL AE
2R MR I S I B 5 SR A1, 3 R R 28 Ak fF R
PCRIBRIEAG I ZER , ook 2 SR 41 vt o 2 4002 5 B

I f5 HHF:2012 =03 - 19

L O A A 0 ) i, AR 01 8 AL L E AN BE
AEFRGEI G B R A A R R S AT
TERA A 255/, B S LR AR, PR 37 e B fR7 H
S, HIEAR EHRBCA BC & M4 RS, XA
WIBCHL R GTam 47 n] S ML 22 , S PR 4 40 S 18, 728 T
ars T 5 B A B Ly bAZ. BhXd bk I B, AR 3¢
&t — Bl 5 Tl e A JC K0k 55 GPRS (general
packet radio service ) ) HL [0 S B F i I AR 4, (T3
P FH AN 22 AT A 2 7 g PR A m] LLd i 1E
WG 2 E Web TUIE b 52 By 2 B0 A7 72
.

EBE K2 (1970—) , 5, T T HHERA,F S BB LN LT, LML FT @A T ashi.



90 - BMBEITLZRZHR(BARRMFMW)

2012 4

1 RGEIAELY

RARGUEHET GPRS RZ5 @R, th 3 7B
SRR, 73 9 e SN 1) SR A BT A Ak F T B
TR /Y GPRS W28 R it 1) s 5 iz 55 i ml
BT TAE AN T RGUEARGS R anI&l 1
I (R G ARG AL B L B 50 O L PR AR S AR B A
SRE PR A S R R AR R O ME T,
M OR AR /MBS HOR JE iR 45 AT7022 5 LR A 5
USRS IE /N R Bk 4y AT7022, AR 2 R H
T2 1 B SR 7 U0 5 28 IR LR AR T K 4
AT7022 38 i Fr e e Ja a8 45 50 7 MLt A7 Ak
HL SR I S8 B £ S I T 2 Bk 4 i 55
for X TR A S, WU S AR IR 45 S B TR AL
PGl P ER T AR A 58 T B, 52 B E b
(14 5 IS e A B {5 50 A S I A% . AL 4
O] LAd ik GPRS [0 2% fia) BL7) 1) £ R 4R L A
TR T A A L AR AME AR HEAEL , AT 8 31
Pk Lk ARSI H

N(E S

TR HAT7022
| B HAHL STC12C5410AD |

[ERs—uEnmEl— |
H1 ReiksgmE

2 RGBT

2.1 BN EEEIT

PR A L3 o P s R A T A A, s el e i
R LS B3 T, (5L P v, s T Jade T A 4G T2
TR 1A 2 D R R A A HL B T8 e P s LR R
G LR, B S i 24 0.5 V R HL R
{5k AT7022.

10kO - REFOUT
220V/0.5V 1.2k
LT {_>vur
%{’f\ IOnF 10kQ
- 12kQ =
LT DVUN
I1onF

B2 W ERAFmA YR E

HL DR T AR P vl O LAt O X, vl AR
FRAE2E I35 AT S B s A5 3, AR SCR Y
e AL R T (LK 3).

10kQ --REFOUT
1.5(6)A/5 mA 1.2kQ
LT > vip
325
%’)”\L gg i]zon TronF 1ok
T 1 > vIN
1.2kQ T 10nF

3 wRRmA A

2.2 HBSEREHTILT

ARG R A EB 43R FH kG R Y = A AR
LTS A AT7022 947 i 4 i BEII . 32088
FERT 788 S—AADC, 2% 1 5 i i& L &2 o)
B R AR D)3 ORI AR I 5 SRR S
ALPRE 38 T O S SR = A DR N L B
AT DA R S A G4 SR IR RN A U AT
Y To Y 3 MAE YR A D BEF ST H
R, 345 AT I 0 P L I A A AR AR | o TR
WEZ S ATI022 $EHE T —/NK Bk 240 B (15 1R
REEEAR AT X, IO LE O 6 B AT 738 2
PR32 B0 W] E AT U U A . AT7022 SRR
2%, FF HLAR A AH N 0 B 2 ok i A IE S B9 A )
MRS AT K 0.5 s, LUK B T 3k 2 24, L RER 4R
THE RS TAE DR UL 4. B % = AH B e Fl A
A 3E A EURE R B B AR AT A L RE TR e A/D R
FEYE R/ IME S, T A FBE S BT 25 i L BB T T
A AT7022 S8 AL THAS5 58 i Il 7 Xl SPI
PR R R AL, B LG 45y RS485 B
CAN B it 2 B g men e

" +5V
] LA
A B N |[[EEFRE
000
T ! - - RS 48542 .
T HIE 7 L MCU| o p e s !
== ot (U] E%—ﬁé CANBA | JH T
| e )
i | B ey
: Wi 7 mH A Yy H B kb
T O T 2h B
004 —
A, B, C, N,

B4 wiREHZAAHE

3 RGEEMRIT
VARG R G2 DR B 1 3
FEHUB I35 B R



555 1

WS 2T GPRS 2 8y At v I 06 0 2 43 3t £ 91 -

3.1 RENMRAEMHINR

GPRS JE7EBLA GSM R GE LKk A ) —Ff B
RO S5, H A= GSM AT 6 21T 3C i
Pl 4. GPRS SR F 5 GSM [a] A f) JG £ 141 ol b o
PE SR BRI R TDMA g 45 4] , 3 i
(19 2L RS0 15 T8 55 2 i R B S 4 14 34 5 Ml 55 £ 0
AR PR, BUA B2l 1 R GE(BSS) N—JTH i
AT ER AL TE Y GPRS {45, GPRS Aui/f I/ 76 v £
S 3 A e R AR T ik A WS RSBl , i AN 5 2
P A A I IR 45 B O, DT 2 4 17— o e 28
ARIAS 1) TG 0 2 K3 b 55 s 301 3 P 1) T
FERNE LA B 00 B 1L i, o3 TR
R R e 1

ZGENIE I BUZIH H iy _EJZEE I, s
F77E GPRS W45 2 1, & o 1 R N T2 B 80406 58
e 2 P RER L AR BB BA H B i
RIEIRE ST , MR 55 e RE A% J 52 B 4 Y E A X HLk
TIPSR AR AL. 1% AR B8 SCH5 T 4 K0 A% 15 0 s 0
LRI AL . 4 v I AR B A 1 552 Bk R FH 2R
S5, KRR PT LA S I A e A AR I AT
BB AR, GPRS A5 #R/-ife WL S. GPRS @ {5
SRR RE R T AR B HL STC12CS5410AD Ok
il DTU BEAT Rt A ik 1), il a5 b AL A o £ 58
PSR B A o rsE

[ sDTURE

Bl te

fé

gt R
Y
SGFATC P 4
|
@D

B5 GPRS#@fZHRAfH

3.2 BRULRSGHRE
BRI & LT Keil uVision &I K 11,

Keil uVision ) gmiE g iR VC + + FF R IR, X
FrE R A A 52 55, SRR g A1 CS1 IR 5 2
PR BRHIL 2 T o RO £ R R AR B A B A 52
IR . R C B SRS, By R AR
PSSR, 3 B0 Sk B R S e HcHle & %
Bt frfifi it BoR RS B R HL R i A
WK 6 firs.

B 7R IE 5 =
e | [Boa
!

RIEIEH | Rk Bﬁ’fﬁﬁl—

B6 HEEMAAKMEALZR

4 Z5ig

ARCHTF GPRS M 4%, Fl| i STC12C5410AD #
FrpLiscit 1A s R 0 AR 4. 0 I 4 R 2
ARG RAT R RS R SR A B R %I
7 S B A SR GE R R R FEAR I AR
AR HE 7R L L i 2R 4 RO B A, R
Bk S A E.

S 30k

[1] EARA, A4 LT STCI2C5410AD # K #L#y & 41
A HCOM B ITI]. BN BE T F R 8RR
2 2010,25(1) :57.

[2] ERZ. ETADTISO et aaMERSK[)]. v F
H A ,2006,30(4) :68.

[3] #4204, ki, & ET ATI022B 5 £ 3 f &
ek RAMMBAT[I]. A 5 5k ,2011,48(8) :63.

(4] Kir,BR%. GPRS KA W A 474 3 R 5 4 89 L A
[J]. i # e 4L T2 ,2006(6) :22.

[5] #MF A . GPRSIZE S w gk ikits L]
JLT W 47,2011,35(4) :21.

[6] X8, ERA,WH,%. ERP FH TR EH4 GPRS it
BERERAWARLI]. T9 &3 1,2011(8) :22.



BE B MMBET U EE2E (B RR SR Vol.27 No.
2012 4F 10 J JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science Edition) Oct. 2012

XEHS:2095 -476X(2012)05 - 0092 - 03

JE T+ Ontology I W22 TR FERY FNIR R 71

eRE, HEF, HFR
(AMNBET PSR HENSEE RS, Ti AN 450002)

FEE A2t 5 & Fn iR B 0 My 5 S it A o 89 25 A A S iR R R 9L, R AL RDE/OWL H K & Protége
ARG T AMET B & Fin E %3t T AL T Ontology 49 5 % 4 iR B35 SUAE AL, 25 R K 9 % 5 A At
SRR A B &SR B S iR 0 O R RAT W BRI T A 4 0G S iR e TR T AR 3T SR Al
SRR : 2 d iR 5 Ontology BEAY s iR 7 ;38 SUAR A

thE 43S . TP18 XERFRERG A DOI:10.3969/j. issn. 2095 —476X.2012.05. 022

Knowledge representation of emergency knowledge base based on Ontology

JIN Bao-hua, LIN Qing, FU Zhong-ju
(College of Comp. and Com. Eng. ,Zhengzhou Univ. of Light Ind.,Zhengzhou 450002 , China)

Abstract ;: To solve the problem of establishment of emergency knowledge base and stuctural knowledge rep-
resentation , the emergency knowledge base model based on Ontology was designed. RDF/OWL technology
and Protégé ontology editor tool were used to establish emergency knowledge base,the semantic model of
emergency knowledge base was designed based on Ontology. The result showed that the research provided

great technical support to knowledge representation in emergency knowledge base. Moreover, it also layed

the foundation to the following reasoning work.

Key words : emergency knowledge base ; Ontology model ; knowledge representation ; semantic model
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Simulation modeling and implementation of two-dimensional
enclosed space sound propagation system

FENG Yuan, CAI Zeng-yu, GAN Yong, LI Na-na
( College of Comp. and Com. Eng. ,Zhengzhou Univ. of Light Ind.,Zhengzhou 450002 , China )

Abstract; Aiming at the difficulty in actual measurement of sound propagation, the two-dimensional en-
closed space model of sound propagation system based on Maxwell’s wave equation was established, the
wave equation was discretized using Nyquist theory. The simulation arithmetic of two-dimensional enclosed
space sound propagation system was built and realized using Matlab. The results showed that it can intui-
tively show of sound in a enclosed space condition, record enclosed space acoustic field each point chan-
ging with time, and it is easy to realize for two-dimensional enclosed space sound propagation process ob-
servation and measurement.

Key words : computer simulation ;sound propagation system ; enclosed space ;central difference equation
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Carrier frequency offset estimation for OFDM in highly mobile channels

CHEN Dong-hua
( College of Infor. Sci. and Eng. ,Huagiao Univ. ,Xiamen 361021, China)

Abstract : In order to improve the estimation performance of carrier frequency offset (CFO) for OFDM sys-
tems in time-varying channel ,the short repetitive training sequences were inserted between any two OFDM
symbols and then were used to estimate the CFO. The impact of time-varying channel on the estimation of
CFO was thus reduced by decreasing the correlation interval. Simulation results showed that when the nor-
malized Doppler frequency of time-varying channel was above 0. 1,the short training sequence based meth-
od was superior in performance to the conventional cyclic prefix based one,especially so when the channel
varies faster,and thus was more applicable in high mobility environments.

Key words : orthogonal frequency division multiplexing( OFDM) ; carrier frequency offset estimation ;time va-

rying channel
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The H _ control for discrete-time fuzzy bilinear switched system
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Abstract; The H_ control problem of a kind of discrete-time fuzzy bilinear switched systems based on T-S
model was studied. The stable condition and switching laws design method were concluded based on Lya-

punov function. The conclusion was given in linear matrix inequality. The method validity was testified

through numerical example.
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Abstract ; A property of quaternion self-conjugate matrix was discussed. The definition of n order quaternion

positive definite ( positive semi-definite , negative definite ) self-conjugate matrix was simplified using this

property and the same conclusions with quaternion self-conjugate matrix were drawn.

Key words : quaternion ; self-conjugate matrix ; positive definite

0 515

PUSCHOR R B BEE WA ) 22 BE ) K
J , AT A BRPH e BRI DY e RO M AR V2 R R A
JZ R S0 T R S I B A
PUTCRORIE BAT AN AT A2 P, U ST A LB [ 1Y
WFFE 2 B E /Y 32 2 07 T, X A2 AT
SR TGRS ) R R 7 AR SOl
T PUICH E IEHERE B g — R B, AT B E
n B PUOCROEE (R IERE  TUE ) A IHHEHE 1 E X
TR AR, LIS 25 U oo e B G B B e A I

451,

1 WHIA

ALK R,Q, C 4y B SEECAE | DU T EU AR RN & %L
.U FR m xn Y PUOCEUAR FIHREEE , A AU,

I#S HHEE:2012 -02 - 16

M A 2 n BriEE CRIEE fE

EX 1 &%

x=a+bi+¢+dk @
Hva,b,e,deR;i,j kR ==k =-1,j=
—ji=kjk=~k=iki=~ik=;, WFIENAXDH «
FVUTEEL. Y e =d =0 B}, ROFR AU oo =2
B2 b =c=d =08, ROFIR A DU TTHUR 2 S5

XoF B s R 3R ok ok i, SIS R A R AR AT
REA% IR, 176 T 7Y oo BN A A8 s, B o B A R
SCHIA B — R TR 10 Q.

EX2 WHEA=(a;),.,0,€Q,MFKAN
VY A .

EX3 AN B UITHERE, 2 EEAE
ZFn QEPUTCEATIN R X, XAX' B0 A, A S H
ILEHRE. X' & X I E, B REEIEE n 4505
5[] .

) A IR .

PEZE AT A2k £ (1967—) , B, 7Ty A R M A FRN T IS 2 T @l 4%, M, LA 500 e A A sh 3



- 108 - BMBEITLZRZHR(BARRMFMW)

2012 4

EX4 WA RTEIRQ Er—"1n pradt
s e, ARt @ FAEEAEF AT X = (v, %,
o,x, ) A XAX' >0, 00 A J&— N IEE (BRE IEE
BUE ) 1Y B .

ESCRALE T 2 MRS 1A Z n B
BOE AR 2) X% TAERAEE n 4E0UTEA 7 i
X, 54 XAX' >0 (=0 % <0).

FLSE o SCHLE 1 AN hrp 25k A R Bt
FME R 2R, 2B AT LAIER.

2 EFMNIEH

EE 1 BLA DY n BruscBOEM:, WAy At
PORE R B R R AR n 4R DU TR T 1]
X, XAX' YOS

ERR (FErtE) BEPUOCRHUERF A = (a,) ., B

X:<0’...’0,1’0’...’0)

(S)
g
XAX' =(0,+,0,1,0,--0) (a,)(0,-++,0,1,0,-+,0) =a, (D
(S) (S)
IR Hw s =1,2, -+ ,n.
SUH
X: (0’...’0’1 ’0’.."0’1 50’.'.’0)
(S) (1)

He 1ss<i<sn N
XAX'=(0,---,0,1,0,---,0,1,0,:--,0)(a,,) *
(S) ()
(0,--,0,1,0,---,0,1,0,:--,0)" =a, +a, +a, +a,
ik a,,a, HSEL, TH2 a, +a LS
1w a,=a, +bji+cj+dk
a, =a, +byi +c,j +dyk
Her,a,,b,,¢,,d,,a,,b,,c,,d, I HHi,7,k DY
JUHIC ) FE B, )
a,+a,=(a, +a,) + (b, +b,)i+
(e, 4+¢,)j+(d, +dy)k
SR, T 25T
b, =-b, = -c d, = -d, ®)
Hix=(0,--,0,1,0,-,0,i,0,---,0),1<
s<t<n,N| XAX' =a, -ia, +ia, + a, FHEE. EiF

a, a, NI T - ia, +ia, AR SEL, I
—ila, +ia, = —i(a; +bji+cj+dk) +
i(ay +byi +cyj+dyk) = —a;i+b, —ck +
dij+a,i—b, —c,k+d,j=
(b, =b,) +(ay,—a,)i+(d, +dy)j—(c, +¢,)k
WAITU SERIL, AT A6 25
a, =a, d =-d, ¢, = —¢, ®
OB a, =a,(s,0=1,2,+,n) /I A
J& B ALHEAR R, 550 AR UE. 00 B B AR, IR
PR (R HE n PR E Hermitian 4R
e ST
EIE2 LA n BrEFERE, W A Hermitian
TR S SR W AE AR R n 45 1) X,
XAX' ¥4 9 5250
UEW] i R
HIE B 2 AL, S OEE (SR IEE U ) R E
S, T Hermitian S [ (13X A4S S5 A0 2 2 AR 0.

3 4hg

A 3k E B, 2% AT LUAE n B P OCROE <€
(GRIEE € ) B IPEAEFE L) R IR E (CRIERE (T
E ) R 2 SCT AR AL (R0 S0 A (CF IR E
T ) XEPRRELRA A0 2 S, “ M A D SEXF PR ™ I
— AR MRAN TR AN . RO AFAEAR RS PR A fif
AL EAEE n 4ESC1A & X, XAX' 309 528, Al
ZOR XAX' >0, ANy IRA AR 1 SR A 7E

S Sk

[1] SKAE, 4004 WA HEENERT S WL ER
Z F[J]. 08 & S B W B AR F R, 2003, 19
(2):16.

(2] HEBRB,SBEK,BEHE. WinHE L4 g L5 4EEw
JUANEIE[T] 756 K 3 B4R R, 2008,
31(1):23.

[3] Z36F A, KA. B 2E 90 90 848 1 = 18] 89 R AT
Pl R Ak 4t T]. & 22 F 2 1),2009(5) :38.

(4] FKHAHE. X TWnE g 0B EWN LA EHE” HER
[J]. &R K% %4,2006(4) :19.



