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Application review of biochip technology in the food safety field

KONG Jin-ming
(School of Environmental and Biological Engineering ,Nanjing University of Science and Technology ,Nanjing 210094 , China )

Abstract ; Biochip, due to the advantages of multiplexed, high throughput screening, high sensitivity,
minimal amount for samples and fast detecting ability, makes it a good potential in food safety field. its ap-
plications widely in food monitoring field, such as food-borne pathogen detection, food toxicology, food nu-
triology, genetically modified food and pesticides residue determination etc. Biochip technology have broad

prospects and also have many problems to solve,and pointed out that the trend for biochip would be in the

directions of miniaturization, integration, informatization and industrialization.
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% 2 I % Ul A TR DA% e ik B A A 3t B ik

Kk, #MiF, AT 3% 3
(AMBTU2E 255 EMTE2ZE, A& M 450001)

X7,

WEMNETAAHNARELAFHARG K WAFE TRE, ik k &34 THAL. PCR £ 2 &
B, &3 — 455+ DNA falr K E L avtA KRB K E1 254 bpfF &, i@ S EATAE ], ff ik 2] T At
F % A2 R B E R SDS-PAGE IR &k 2T E M E O A X THIK. BBR XKLL RE 7. &9 M
WE 12 o/LIPTG 3 Z 0.4 mmol/L, 2313 8 h # 3, B E L 3 KA.

KR M RBR R KA R A L & e kA

RESES.0939.97  STEKFRER:A  DOI:10.3969/]. issn. 2095 —476X.2013.01. 002

Construction and expression of prokaryotic vector of

valine-pyruvate transaminase gene

ZHANG Fei, WEI Tao, LIU Yin, HE Pei-xin
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; The engineered strain of Escherichia coli with valine-pyruvate transaminase gene was constructed
and the expression condition for valine-pyruvate transaminase was optimized. The result of PCR showed that
a special DNA band was amplified and the length of the band was accord with the length of avtA,
1 254 bp. Activity of valine-pyruvate transaminase was found by paper chromatography but the enzyme ac-
tivity was not high. The expression of valine-pyruvate transaminase was evaluated by SDS-PAGE and a high
expression was displayed. The optimal conditions were peptone 12 g/L,IPTG 0. 4 mmol/L and induced
time 8 h.

Key words : valine-pyruvate transaminase ; Escherichia coli;gene cloning;protein expression

R R G MERZ—". D - R MmIENE
LAY PR R 2 T 2595 . A D - SR A

D — SRR N B Z A B A, ZE BRI . JEOREAT DA R AR R R A R Y

PRy AR BAC s AT L) 2, T S SRR
D — NG N AR I — ROt 2 S I, e 2 dh
Hh R B S R AR RO T, 2 B AR
BT R EE R Z —. 1Ah, D - N RRIb K 2

%5 H 892012 - 08 - 23

WA T BIPRS00 98 th 60 B 2
RS, LR

AR 1 U LA W 4 P
ML LT, 56 T 220 S 0 4 25 10 24

EE&WB M2 kP78 B (2010BS]J020)
EEREA R (1976—) , B, NEFARBRROLTA, MBI LFRHAIT, L, TEMEFTAREEDEK.
BIEEE AT (1970—) , B, THHRMEA, RN B L LFRHAR WL, L2 T AR EHEK.
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(R REAE O S A 8 2 . Kl
PR A= R i T AL L - SR -5 N B R S
AR AR o — TS R A L - PR Jie |, A%
ity ] LIAE SR ME e G P Y L - SR ik
N o = B R , AT SE BRA I fie S 2 R i) 4k . H
HIY , G T2 28 PR S8 i A S 2k T W 20 3 14 i
JHARE EE /D AR STV DR 2 08 28 M #y LA
SRR AN PR TR B, JF X H i 3 P R as & AF
AT ife.

1 5

L1 #5588

FHEE: R BL21 (DE3) FUER## DHS o,
M A S = Rt A% R TR Bk pET—32a, Nonagen
ovul s PCR 514, Ll TAY) TRBOR RS A
w77 BRI N VTG Neo T A1 Xho 1, DNA 545 i,
DNA % 2 1 DNA Marker, TaKaRa 4= ¥ T #2 ( K
HE)ARAF A NEHER RN -B-D -
LI (IPTG) , g 50 R AE W RHAT BR 2 7] 77
DNA % 15t 7] 5 . PCR 4l Ak & L 2 1 HL Ik
Marker , RARAALZA w57 HAb i), 3498 [ 7 43 Hr
afi. Seu R 2 LB B 32k SOC B 7 5E . DNA 3
B HL UK I FH 7 L SDS-PAGE Ha, JKCRH 5 ¥ W 1Y i
il 2 o3 F R SEIR AR R ) (55 2 JR) -

1% : PCR X Model MG 48 + , it M B 524w
P BEC LKA DYY—8C, b ai N — A 7 s B
JE Z 45 LG2000 Gel Documentation System , #77 JH B
O] s Waters600 2 880BAH (354 A3, S [
Waters /&) 77 ; H 37, CR22E B0 81, H 4 Hitachi
ST AR MR AN JY88—IL, T T 2 A= W)
RHE A A B2 B 7™ 5 H Sz UV—3000 2 4356 )l i
11, HAS Hitachi 23 7] 7 5 5 . K 5% GIS4DW , 15 5t
BEIRBR AR A BR A w77 5 iR 4R iy THZ—C, K
CHESRRF IR AAS ) 77 P2S H 1R, B EFRE
AT IR W) .
1.2 ZEHHE
1.2.1 5/¥i&it % PCR R &4 @B ER
genebank H1 E. coli K—I12 [ 45 & R 55 & fiff 3t K
(avtA) P9, 3157 pET—32a #{A 2 s AL, I
2 %519 78 BG4 5 sl AT Neo 1YL
ROTE RS 1 5" s | A Xho T EGHIAL s, B H X

AR, B9k 5 -TGGCCATGGGCATGACAT-
TCTCCCTTTTTG-3', F % 5| # K 5'-TT-
GCTCGAGTTAGTGACTTTCAGCCCAGG-3'. PCR %
MAKZ H:ddH,0 37. 4 pL,10 x PCR buffer 5 pL,
MgCl, 3 pL,dNTP 1 pL,5|#14%& 1 pL, Btk 1 plL,
Taq DNA B4 0.6 pL, K 50 wL. PCR 2 i
SR 94 CHIARE: 5 min, SR )5 HEAGIF ;94 C AR
PE 45 5,55 CHEYE45 5,72 CHEM 1 min, Z3t 30 4
PEFRE 72 CAEAR10 minZh 5 2 ;.

1.2.2 EZARK pET32a—avtA I EREWL
KIGAT B FORL BRI JE P 4L DNA $R B 832 25 40 it
A S T 55 2% . Sambrook (/T rilE) (45
3 fR). DNA % [l 05 . DNA RG] f2 )i F1 DNA F
BOE RN Z 2% A0 G Ul avtA JEE PCR 74 Al
LIS 2 A0 e iR 2k 1A, 22 WU D) FEE e [l Wi i ke
16 16 CiEH220 h. SRS HUEER S wL 5 100 pl K
JFT R 32 A5 A MR G, T oK B iCE 30 min,
42 CIK¥H 60 s, vk F & 2 min; i A 800 wL SOC
WAREEFREET37 CHE 3R 1 h MBS IR SR A 7R
B Amp " I RE SRR bR AROSCE T 37 CER
FEFRAATh R FR12 ~ 14 h SRI5 AR A5 R

1.2.3 PAMSEPERIGHEIE R FHBG TS P A I (Y 7 1%
ek A Fe ke, HAR 7 2 T - A 67 A Bk B
20 FARRVE AT RN T & &R E B R 50 wg/mL 11
2 mL LB ifAR: 2 5L,37 CH: 3% 12 ~ 14 h; W H |-
R 250 pL 2R T 25 mL LB i {4 K5 % 3 F
37 C HATHHORKEFR 6 b R BH2Fp R 4 bR AR AT T
4 CUKF RJE A TPTG, 7E 30 C kLR 57 8 h; L
50 mLE O, BLODREE R (4 000 1/min, 12 min) ,
LW MA S mL FAHEE R 0.1 mol/L L - 8%
R F10. 1 mol/L PN R VR AR, INA 10% it i -
80 50 pL, 345 pH % 8,F 37 CHIKNL S h; 402
Bkl & 54 Y IS FEF =9 L — IR R ™A
Rl I ENTTRRR Rt I GO O VAT v o W = 11 K L
JERT IR N Ry L K = 5:1:2 (v/v/v). 4K
JEHT AL :0. 5% (w/v) Bfi = /KIEH.

1.2.4 [PAMEE[E SDS-PAGE SR HE K& BUpH
PEERE XS N BV 1 mL, [RI B HC 1 mL A w5 A Y
PR AT R, 2 0 B0 , R 75 0 20 RO 1, SR S i AT
SDS — 5% PN M T Jic 8 s FEL UK

1.2.5 EEERIE B 10 mL SAHRE H0. 1 mol/L




14

K, F AR AR EFE ARG RR R °9-

L — A2 f2 A1 0. 1 mol/L PN HFR IR 5, I ATF I
AR, 701820, 5 pH 2 8,37 C #2 K L I
10 min. B2 0E W, I E E 35 N2 R &
Fitg BV 5 21 min PR 1 pmol L — (N2 FR T
FH TG 5. S50 T A LIS 0 B B mL RIS A8
ity B B FR

1.2.6 FRIEFMHMA i HEEEFREE N K
J& PTG 75 U B DL S i I A 3 MR TR
RIS A5 0], SR A A T I 1) B A AR A . RS
S ARG SR S R W B R RN, B
FrRAEP EACEN T B B2 5 o/ L, Wb 1 & [ o oy
5 g/L, %A1 NaOH 15 pH =8.0,120 °C & H K
DA . RS S5 e 21 35 R SRR FR I Oy 25 L, 2 F
250 pL T &2 N E R R 50 wg/mL IR IAREFR
F,37 CHEIREEFE 6 h, SR G IA PTG 30 CHRIKT5
SE A, B YR T A Sl T

2 RS0

2.1 PCR =¥ r)EER R KT

PCR 7Yy 3 I 5 I F Uk &5 R AN 1 s
HIfE 1 Al — 25 45 5 DNA 500, LW KE S
genebank 1 avtA FERKE 1 254 bp 545

7000
5500

3500

2 000

1000

500

B 1 PCR =5t ok B 3%
2.2 PHMESEREEMIGIE
SR PR A ARG 14 75325 i PR e e, LA 5
LRI BN R ARZ AT R, SR AN AL 2 B

- AT AR A AR ) SR 260 T, 1#, 64, TH#AN
B# IR A L - N ™, Il A0 E DL
BORERC ST IN 21 5 RS e L TR RT LA
IS ) A R U I % T o S i
—A L.

Shpvaee®age @

1 2 3 4 5 6 7 8 9 10 CK Ala Val

0.1M 0.IM
B2 FR%REKEAN A

2.3 PR FER SDS-PAGE # A B ik 3 IE
AR B A B Y PR v R SO0 B R [R] B AT
SDS-PAGE HERE LUK , 45 5 WL & 3. i #E45 KDa
IR A A E S HE A T2
FAF R TE WM B & e TUE D &
i, U H SR A RIBIEE. RN DAL, HE
AR 5 F AN 1.
ik X
oW i W oW LW

11 -
””

&=

: -—
==\ =

=

B3 FabkE e SDS-PAGE # ik & vk [ &

14.4

2.4 BFERABKENEENRMm

R E AR S0 15 97 2 o i BRI R,
WA X H A B K AR R e SR A (LI
4) LS R AR N Al B 2R 1 R R B
S g B S s B R O 12 /L i K
BB s 2, 8 P PR e BE Ak — 0 398 o ko i 1 5%
Wi AT ..
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/(U - mL™)
=

<+
T T

1 1 L J

6 8 10 12 14
HMRIREE/ (g L7)

B4 G MR 6 Y

2.5 IPTG SR EXTEiE A2

IPTG 375 9 B2 %o H 19 21 1 3 38 119 5% i) 0 S ik
Bl PER) (WL S ) 78 TPTG 15 S ik B2 BAIRIRT , il 375 Fif
& PTG i Sk B 0y 34 i A B 386 hm 5 IPTG 75 3k
JEXGNEN 0. 4 mmol/L I}, BE A B 5 K I, g I
W& IPTG 55 v B ifF — A0 38 i B 5. 248 |,
IPTG R @ & H & F SRR S B8
TR AT 52 T G . AN SE IR 45 R 5 BB BT AR W)

0.2 0.3 0.4 0.5 0.6 0.7
IPTC?/’{QE/(mmol - L 'l)

BS IPTG ¥ 3R E AT B 7 69 % v

2.6 FSAEREEN

5] TR] X)) 52 ) DL T 6. it O B 5
FisF [ 8 HE T A BT H4 0 5 72175 B ) hy 8 b B, 6T
RENEK ; 2 J5 , BTG Bl 25 375 S5 1sF ) %) 38 Jon iy 2% 12
REATR s U, Bl 175 5 B ) ) 0F — 25 A4, S MR
TRASZAREIZL, AT BE ML I8 SR i O B A FE L,
AR R A

3 45

RSO T B WU R A M D A K
B LR , X2 il 1k 2 AR B AT T 0 2 AL B
JEHE BRI FL VK S s, B SE B T ORI AT T avtA 2
. JE e 402 ARSI Gt B 1 B v R {ER
PO K. 1L SDS-PAGE S Jigg it v A6 I 21 H 1 8

2 4 6 8 10 12
i75 1N 6]/ h
B 6 iF-FutE b E e

E SN N S RE ki = B U i U f
R s S A N E FRHOE 12 ¢/L,IPTG #
J¥ 0.4 mmol/L, Z83d 8 h i3, WG A i K AH.

AR Ao b A TR T R A 2 R e I P T i
LG I TR U, 4 2R R WA — € I
(6. AT 0 I 2% S Bl ] o 55 20 P 1 S S R 4 {1t
5%,

SE 3k
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HEGE SBOS IR BRI A5 3 AR HI
B a4

A, AEm', ZEF, FHA

(L.AMBETY XK &R E5EM TSR, T AN 450001 ;
2BMEEREAEARLAERNE, FHE BH 471022)

FEE B 2 W & 0 Ao 3) 4385t s HE 35 SBOS M Mk 00 R AR B AR 3 R R A I R A AT T AR AL
A 6935 F BTy Fy (w/v)  FEHE 5. 5% , B iZ 4 1% ,MgS0, - TH,0 0.05% ,KH,PO, 1% ,NaCl
0.714 7% ,CaCl, « 2H,0 1% ;i AR 330 AF A o nds pH =7.2 35 70 8 % 28 °C 3z Jrat i) 12 d, 3% &
#i% 160 r/min, ¥i& & 50 mL/250 mL = f #L, 8402 8% (v/v) . ERACKI IR Ao dg 5t T ittAT
B, AR M E A 4.579 o/L.

R HEEE AR A AR AR AN RS

HESES S646 XEERER:A  DOI:10.3969/]. issn. 2095 —476X.2013.01. 003

Optimization of fermentation liquid medium and culture conditions of
portabella mushroom ( Agaricus brunnescens) SB65 strain

HE Pei-xin', QIN Hui-di', AN Zheng-fang', LI Zheng-wei’
(1. School of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Luoyang Aojite Mushroom Development Co. ,Lid. ,Luoyang 471022 ,China)

Abstract : The liquid medium and culture conditions of portabella mushroom ( Agaricus brunnescens) SB65
strain were optimized by single-factor experiments and uniform design. The optimized medium were as fol-
lows(w/v) ;sucrose 5. 5% , yeast extract 1% , MgSO, - 7H,0 0. 05% ,KH,PO, 1% ,NaCl 0. 714 7% ,
CaCl, - 2H,0 1% and the optimized culture conditions were as follows :initial pH =7.2, culture tempera-
ture 28 °C , culture period 12 d,rotation rate 160 r/min, medium volume 50 ml per 250 mL flask and seed
volume 8% (v/v). Under the optimized medium and culture conditions, the biomass of tested strain was

4.579 g/L.

Key words ; portabella mushroom ( Agaricus brunnescens) ;liquid spawn medium ;biomass ; culture condition

|2 B RN B L B A R, T P IR,
5 BRRESE | W AR T 11, Tt I g, 7 kR TR R
WL (Agaricus brunnescens Peck ) JE WAWEEE [ WBE 5 A 20 WXL E Y a2 NG E
bisporus ) WL Lk, B HE B — D AT BISTEYT, HA 158 05 I P | B I i A0 R I

IFs HHF.2012 - 11 - 15
BEEWH 7 é 4 AR X5 8 (122102110134)
EEE N ATREH(1970—) 5, WA A A ETA, AN TR FRIA, WL, ERFRT QAR R EDEK.
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B 2R, AR I R RN R
Tt 2 A T 08 149 O < JRE Al (A 5 FERRSE L H AR
TR o] 7 e 25 [ 5 0 3t X 32 1038 e ¢ 11 T 3
J e BRSP4 B gl N TR
R UK R R B AR RS, 2 1 sl & K
ol 858 5] S T Rl S TR ) I T B 2. AR T e
A R B R R 2 R — B R TR R R A
L, B P -5 8 8 P P 7 K. AR
M Tt N TR R AR A (8 FH RS BBl A SN
X A-HEGE SBOS TR BRI 1A 1 7 14 1 IR HE A B R 25 AF
BEATOCA , LU S W00 TRl 1 ) 46 1 4 116 20
FIEA SR HESh 18 B i N TR SE Y A .

1 55

1.1 #FRENEE

L1.1 Btk AHE4E SB Bk B s PR B e 2
PRIF R A B mlFR AL

1.1.2 1EFE  PDA iR (SR 20% , M%) b
2% IR0 2% ,BilE 2% ) T A A BRI TR 5
T 135 95 3 (EAS. 5% , BERRR M) 0.3% ,MgSO, -
7TH,00.15% ,KH,PO, 0.3% ) Ff T I {4 1 Fp b T 1)
FRFRAN pH R B SR R A A (RS R ) A
A5 Bk U5 AL Ak L il 355 55 38 (B IR 3. 5% , B B R By
0.3% ,MgSO, - 7H,0 0.15% ,KH, PO, 0.3% ) , &I
DAL TR 77 5 (RS 3. 5% , AR 0. 3% ,MgSO, -
7H,0 0. 15% ,KH,PO, 0.3% ) FITCHLER P AL Ko Rl 15
FREE(HERE 3.5% bR H 0.3% , JoplE 0. 15% )
FHTF WA B 57 5L 0 DL Ak, BR i A SO0 b R o v B
A A A A 35 IR LR i w/v #7850 mL/250
mL =fff.

1.1.3 FENSERIKF 1) E2{UER: FS—280A
FHE RS ZIOK F S, Wi LB 3 BT ae i BR 2
7= s LX—CS0L AN 20 H 287K i 5, B IR
IR B R 7] 7™ 5 SN—CJ IFD v T4E
£, IR N 2 28 28 R ARA BR A W] 7™ 5 SPX—
160 B—2 fH BEFRA4H , b il B S0 00 3 45 A PR /A 7
77 IYT—5 QYC200 18 i %35 ¥ IR , - g 4 2 52 50
BWRABRAE 7 HZQ—F160 2R IR 7% 5 3546, K
G 7 85—2 fHiRME i FEas , (LA
SR T RALER T 775 AL204/01 HL 5 K F, # 4y
) - FER 2 (L) A W] ™7  PH—2C 5255 % pH
T, FIERALER )77 s RE—52AA g 78 AL, I
SR AR )77 s SHB—3 JE M K Z Fl -2 5,

BN ALFT AL AT 775 101 A—1 760 ey A0 i 7 85 XL T4
e AT oy e 3 SY I

2) a0 < AR, T B < e AL 2 A RS
P A, T e R A A R i A R A
R0, v E B AR BR A /5 LB, bt
AR AR R ST A PR A 77 AR, db st ik
2GRN AT PR VE A, R T I AL Ak A 3
WA AT P 4 RE B E R B E R RER R
¥y, AT BURE A W3 75 i S T s KNO, , [F 2548
Ak 21 77 A R 2 W) 7 NH,NO, , KH, PO, , MgSO, -
TH,O, ) ALk T PE g4k 1.7 7 ; NaCl, Kt fh2
B —) 73 FeS0, - TH,0, " ARk A IRA
A 75 CaCl, + 2H,0, R E AL 2l 0 = 7
MnCl, , KT B4 R b ai A R |7 RLE IR
BIR o Hrali (AR) . ShE8 0.
1.2 ZWH*E
1.2.1 FEEFMHFHEHE FTHOGILEFRN R
P 2 em® R AP FREFREL 26 °CL160 r/min FLIK
FEFR 6 d. A K T BB A R3S e B IR R R )
PUFEARIERE 2 h 5 TR W TR AR D AR 1S 77 1Y) Fel
¥ AR R 8% .
1.2.2 MBS BRI R AR B 221K ;
MR P22 70 CER T4 24 h, 15 8] T4 5§ 221K 7R
T BRI 220K, R 2 APt
1.2.3 EHEEFMNENBE RANKBERRE,
26 °C,160 r/min FERKEF 3 d,5 d,7 d,10 d,12 d,
14 d,18 d, W5 T 22 A= W) 1, 1 8 TR 22 AR 15 3
I [A].
1.2.4 BEERIIW AN IG5,
26 °C,160 r/min FEPRKGFF 12 d, 00 FEME 70 20 0
22 2R EURE AKE RN AT 1 T R S A IR A BT, A I
B EA M PSR EERRR )  KNO, Al NH,NO,
S R I, KH, PO, , MgSO, + 7H,0,NaCl, CaCl, -
2H,0 F1 MnCl, 25 TeHLER X ik B A 1 22 (A K1
SO, R R RS 97 4,26 °C L 160 v/ min $E R 1 7
12 d, % pH{56.0,6.4,6.8,7.2,7.6 F18.0 X
22K A KW . R T R IR R RN S, 7E 20 °C
25 °C,28 C 130 °C,160 r/min $EPRIEFE 12 d, 5
PR 22 R )i, W 5 5 U B X BT 22 AR A K Y R
SR T S 2 i 5 45 1A 30 mL/250 mL, 50 mL/
250 mL,70 mL/250 mL,100 mL/250 mL f1 120 mL/
250 mL,26 °C,160 r/min ¥ER K35 12 d, i 2 G R
AN 22 R A K B . T AR R 3 SRR SEEG



511

T %7, % 2 He 45 SBOS B AR LM IR B o A 1 B9 AR 1L <13

Wi otk gt 225 SPSS #h47.

1.2.5 REFFEMHEZIHEMRAL ERHEER
SRR b R A A skt — A IR A B
Frdk. BT 6 MR AR 10 4K, K
FARSIBETTER U, (10°) ™ flifl. JAb R 1A 85 97 4 1
N 28 C e A R A5G 160 v/min , 258 R
50 mL/250 mL =i, H5FEHE] 12 d.

2 iR HiHE

2.1 HZ£FEREFHIE
PHARCER PR PRI A 15 77 R 22 A R 2 DL 1. A
LR Y USRI 57 12 d ez
R, ZJa B B3R I [B] O RE I, T 22 T BB W
I, PRI 32 PR A FLRE SR I 1) 0 12 dl
30

2.8
2.6

0 3 5 7 10 12 14 16 18
e FEmta]/d

B ARERRAE AN 2 Rl

2.2 BEEREXRE

2.2.1 EBRFEMERNELEERPZI AR K
EORI SRS T 0 (36 T R T 22 R A K 1 2 i DL 3%
LR T T AR AN R e D) S, TR A
PP TR 22 25 W e e, LU Oy A 4 AR R e
i, FURHR 2 , SR R D B S AT I T A F 5 5
TEMR AN R SR o, I B B 15 2 14 1 22 42
Pyt drems , A R IR, R B doe 1K, P AR FH I B
BT IR AT

2.2.2 ENEMELEERKPZE AR
X B TR R T 22 1A A 2 DL AT 2. AP 2 T LA
A, SX A L, B3R FE  E N NaCl, KH, PO,
MgSO, - 7H,0 il CaCl, - 2H,0 Ffe ik T A ik
(O BRT 22 A . AT B F T 68 FH R e R sl o 363X
FRIPR ) A2 BEAG Bl 15 SR 2 A I FeSO, - TH,0 Al
MnCl, F#fI% T SRR PR I T 22 2R i

A1 B RAe R B

H 2R ARG H e /L
IR [EEg AR [EEg

P 1.80 +0.007 2
it 2.64 £0.051 2
Pt 2.19 +£0.005 0

BEE MM 2.31 £0.000 2
B 2.93 +£0.001 8
flfRE  1.31 +0.0019

TikgME 2.34x0.1352 || EEM 2.45 £0.000 2

AYAPETERY 2.21+0.1452 || 44T 2.75 +0.147 5

EIEHE 2.12+0.1090 || HEREP  1.12 +0.0312
3.0

Azs T T .

[

< 204 ]

0
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ZM - 2Rk 20 CL BRI RiER S A H
A ZM = 1 T B 1 T 24 A K 1 B S TR Bl 20
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Study on ultrasonic assisted extraction of black rice anthocyanins
and its antioxidation

ZHANG Yin-liang', ZHOU Wen-quan', ZHENG Jian-giang' WU Lin-lin', YAN Ming’
(1. School of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. School of Art and Design ,Zhengzhou University of Light Industry , Zhongzhou 450002 , China )

Abstract ; Using anhydrous ethanol as extracting solvent, the technique of ultrasonic assisted extraction of
black rice anthocyanins and its antioxidation were investigated. The results showed that the optimum extrac-
tion codition were temperature 50 °C , ethanol volume fraction 35% ,feed liquid ratio of 1: 4, extracting time
for 30 min. And comparison with no ultrasonic assisted extraction, ultrasonic assisted extraction black rice
anthocyanins when ultrasonic power is 90 W, ultrasonic extraction time is 4 min, its antioxidation is the lar-
gest, so the ultrasonic assisted extraction black rice anthocyanins is a kind of effective method.

Key words : black rice ;anthocyanins ;ultrasonic assisted extraction ;uniform design ; antioxidation

0 5= S A BT AR ) 32 R R o 1 SR o i i
H T B BT YIRS SRR, MRS BKK
BORIEREE ML SRR, SRR, L PESNEATE L AT R, Bk RS &
HAT—SE IR D, B AR . SR BT BRI IR 1 S AN BT AL T, B R KRB

I Fs H#A.2012 11 =20
HEE 7T dy 4 #3840 B (122102110055)
EEBN . FTHAR(1963—), 5, e E LEFTA,FNBILZEREZ, B, TEMAFTAARSEREHN S RE

A



511

EFRRE,FHFEAHERERT WL EFRERAME TR <17

FR A EE BT MK P 4R I B 26 (TP 2R W) Bk
T HA YU AR LR A e A B S A E )
RESD , A —Fh B T A R AR R FE i L
b St T R A R FH R

LRI, FE A T B 22 B A6 (U i S O 12208
PRI X T S BRI, 22 FH BRI P U T
B R R AR A, R A B A
PR W BE i I R TR DL 32 LA Bl s B %
WCEETT IR S IAE . 75 A BB 1 A U
JEERIAR B ) 1) SR 4 3% B R AR 7 ) A
FEYITEME LT S U A J7 T A M. Corrales %52 it
WA IS R b AT THRTE, L T A I
P75 DK b Fi 3739 S BBOH A 25 o 4 BOIE 7
FIMRETT. M. Virot 4% i FH R 74 1 2 O SR ik o
(22 B P . V. Sivakumar %5 1] T8 75 5 A AR
KA R FEIRE 45 C AR 80 W F, H
11 f B - KSR, (3R HOCR AR = 8% . (HU H R
5/ LR FH P Al B 2 U OR AE (0 Kb A A
PERYIRIE. 5T, AN SCRL S WE 0], B 3 203
6 R 7 I8 B 4 TR R AE €0 I 0 B Ak
PEATHETE, S RROK TR IZ U A R S %

1 55
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(orprat) |, K WU Ak 22 3R BB R 5D ™
WERR A BN, B IR — SN (A3 ali) , sk 27 )
J 7 SRR (b s, Ko E Ak 2 10 A R
ZSEPDPPH (1,1 - R A -2 - R A
1) apral, Bl TAEY) TR RS A BRA
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XA 43 OB SP—2000 UV, [ 4R
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1.2 ZWAHE

1.2.1 R#BIZHRE BRECHFRTZRE

e R,
SRk L B BT B A BB B il L, 76 2 FPHL
AP R By
Bl ZARAEEFRRILAERE

1.2.2 BERZIW fEFHPRE3.00 g B THE
e, SR 5 A 30 mL AN [a] 4 A5 4 B 2,
(35% ,45% ,55% ,65% ,75% ,85% ) {E g & BLI
FLRHE L 1: 10 (CBRK Ry 4, ¢ ml) RS
SHRGIAEE T 40 CHEE/KIEH T HE 1 h, 48
SRS PR S RS T 543 nm g R
JGEEAA. X FRZH DL B 7 25 16t B A 7] 254
T I A

()3, ] HE At 52 o PR 2%, oA 3 R (20 C
30 °C,40 °C,50 °C,60 C) B H (1:4,1:6,1:8,1
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543 nm T E O EE R Xof BEZH LA RO R A
0T R, AR R 45T 0 I O B A
1.2.3 ¥5i&it D R RSLR SR 5
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K- Ug (64) B33 ( L 1) .

K1 BRIEEFRBRY TR

I R/ Z WML %SRBI h R /g .

%

1 20 45 1.5 1:14
2 30 65 3.0 1:12
3 40 85 1.0 1:10
4 50 35 2.5 1:8
5 60 55 0.5 1:6
6 70 75 2.0 1:4

1.2.4 @BFERWERIEE HHIRBUY S &
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5%, 801 mL # BEAE S I DPPH ¥4 mL, R4
157 BOEHCE 30 min J5, 7E 517 nm KR I )
JERE, B As; B 1 mL 28 7 /K in A DPPH ¥ %
4 mLJRE 5], #EGHCE 30 min 5, 7E 517 nm J%
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DWH%%%%:M—%)MM%
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it DPPH K2 39 e W ' B A
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B ARSI, i A AT DA 38 2k 00 490 J5 ) 38 i i ) ok
W98 Hbt E ALk GE.
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0.5 mL,iE&4))5, #E 10 min, 7700 nmJF K
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TR BRI KT e 1S K FEAIR. Y BB A B0h
55% B, SR I A IO B 8 B Bk, B I A £
BUSCR BT MG 2 B o0 Bk 238 K, 4
SEU) %) W ' {1 )5 3 AT, 106 B A € B2 BRSO R,
BT B 3k 32 R R A AR A ) & e R OK

P EASIR 7 113 2, T2 SO 5 Rt

2.1.3 REEEXRAECHFRNHMZE 2K
IR [E)36S JROK AE €0 S HOUCR 19 52 0 WL IAT 4.y (] 4
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Changes in grass carp muscle proteins during chilled storage

LIU Da-song', JIANG Qi-xing’, LIANG Li', XIA Wen-shui'*, ZHOU Peng'”’
(1. State Key Laboratory of Food Science and Technology , Jiangnan University , Wuxi 214122, China ;
2. School of Food Science and Technology , Jiangnan University , Wuxi 214122 , China)

Abstract: The changes in grass carp muscle proteins during storage at 4 °C were investigated by SDS-
PAGE and DSC. The results showed that the drip loss increased gradually during storage. As shown by SDS-
PAGE ,no significant degradation of muscle proteins were observed , however,the extractability of salt solu-
ble proteins initially increased ,then remained stable ,and finally decreased,the tendency of which was con-
trary to that of insoluble proteins. As demonstrated by DSC,the myosin peak became more and more sharp
during storage and the sarcoplasmic protein peak disappeared gradually,while the actin peak remained al-
most unchanged.

Key words: grass carp ;muscle protein;chilled storage ; PAGE ; DSC
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TYRUR I & i AR Z A TR AR IR il JEE 22 A A5 Y SR B B g TR

W #s B 87 :2012 -07 - 01

E€WE:BEaAFFEEMA (30901123) ; AR L & bk B AR R ZF A4 (CARS—46—22)
TEERIAT: 2 KA (1986—) , F , W BB L TA, Z@RKFMEHTE, LEMTFT AAR T T LB Tl
BEEE:AM975—), 5, WALEFHTA, L@ X FHIL, TZAMTH QAR S LY 2050 KA.
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XAR,F  FEAARFETUNE N RN =21 -

K7 AR AR B IE 2 5, 25 ST B R A A0 fe
Jrik. BEREE VRO R TR 2 7 ) — > B
FEbR , AN UUE 25 | BEAG P | 4 P 2 L ] ke
SE . FLOREEAIL LR I T 4 3l Al 2 1 U vk, R SE 2%
A T A 14 SR N U B 1 T R K™
(1 06 FEE | SR JE DO R Ay et A

P [ 5t B DLEERE BB O 3 (R JR
TRHVER B v B 10 TR 2R Joe LA % [ R 9% >0 15 Py ek 22
R LR BEK ™ i i TS AR A A B £ HE S 5 /M
B A 8 7 U B AR, H AT, B A P
ZEMF R RETE R B P R AR WA b L, T
B E AR AR b, TR O A S
23 [ S5 Y A4

ASCLIRK ZH A AR R WA 4 °C
VR IE T A LA B TR 2%, SR K
EH FREEER AR IR A E A S5 L,
B RN AR RS2

1 5

1.1 #R5i&&

FARL: B (3.50 £0.25) ke, g B JCH T )
D5 VR BLAR B T 375 SR DN 04 T i R S F ik SDS-
PAGE Ff AR 1 9 58 [ Bio-rad 23 %] 7™ i, HoA
TR 289 A 1 28 4 HA 23 B 4

13 : Q2000 22 7 4741 1 X (DSC) , £ [ TA
N E] 75 s Mini-PROTEAN Tetra Cell /N8 3 B Bk &
%5 . % [ Bio-Rad 4\ 8 7#; TI8 Basic ULTRA-TUR-
RAX BB, 15 [E IKA 2\ 7] 77 ; Heraeus Multi-
fuge XI1R & E#2  & O LT Sorvall Legend Mi-
cro 17 i3 & .0 HL, 78 E Thermo Electron /3 7] 7=
SF—400 & 2P o} EF DAL, A M T 20l AL B
HA R
1.2 LEHHE
1.2.1 E&RAESRE AN A a5
A, LA HE 3K | Bz, TV 7K e 4, BURE £
ML 77 5 B BT i) A VT 8k (4 em x 3 em x
2 em) , FEBEVLEL 4 BB T E 4% (20 em x 15 ¢m)
o, B HLE S BT A B EETE IR A2 4 CRyve =
FERL. B I P E T 4 CURF T 1]
11 d.

1.2.2 BE&IAFTEREHMNE BOb I

RAR, PR A A RFNS TR S E W,
SIS B, T e AR Tt d4e
A G RK g, PR AR A AN A N I B BT W,
DA B AR A8 i i WL TR R R LR AR
A

TikikEFE =(W, =W,/ (W, =W,) x100%
1.2.3 H&HESEANERR MMKE1.25g
P, 25 mL 5% -+ Z Be FERE R B4 (SDS) |, ¥ it
1 min, 85 C/RK M 1 h, B RAKZRA, B H &
%ELSJ'
1.2.4 BE&ARKFEER . EAEEAMAENY
FEMRE  MEFFRE 1.50 g A, A 30 mL i
K9 50 mmol « L™ BBRZE v (pH =7.5) , # &
1 min. 10 000 g &.0>15 min, Ji 5k 4 C & Fig
W IS UiIE S DA L ERAE 2D 3R R 2 RS 0
WIRA, B KR A

WK s 1 B R S T R 4 B DTUE, A
30 mLFiA 1 0.6 mol/L NaCl (£ 50 mmol/L iR
Z (pH =7.5), ¥ 1 min. 10 000 g &[>
15 min, &8 4 °C Y BIEW. iR UiE R D
EREEIR OB 2 YOS R _EIE IR A, RN TE
ga[ﬂ'

WA £ s R 2R B S P R R T TE, A
10 mL 5% SDS,85 C/KEM#A 1 h, HKKEH, B
HAEEEE .
1.2.5 SDS-PAGE HUgiEH JKEWED R
PR A 4R O 100 L, 23 A A
100 pL SDS K 5L ZE M (0.5 M Tris-HCI,pH =6. 8,
4% SDS ,20% T, 5% B — #ikk 2, 1,0. 01% W
#5) , 9K 3 min, KIEEH1,10 000 g B.003 min,
Wk FiEW. SR KIS EE A R TR E P AR
BWEEE EAEg N 6 pl,30 ul, 12 pl il
15 L. B UK B A I 406 TS TR 5 Sl 4%, 4 15 TS ViR
BER 10% . >R I 1E 9 0 1 X, Wk 46 S IR R
10 mA/ KR, 53 B HL A R 20 mA/ . Lk 45
J5 0. 1% % =i R 250 ,50% P 6. 8%
LMY S0 6 h. RIS 7. 5% LR FI 5% H
PR P O L I £ 3 U, BRI 3 .
1.2.6 DSC R DSC it 14l il £, 1] 32 S e
LA B 1145 F A AR AR L AR T o B R
7.0~9.0 mg R, Jk 3% B HERT 8 V1R
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10 C1EE 1 min, 4 10 °C/min HesiFEZE 95 C. [A]
—AMFER RS 2 U5 1 IS RS S
PRAZFR >R AR R A R 3 54 56 2 3k, FILH DSC
BT B R RE 26 1 O ) 2 2558 2 IRl Y
ek, 1538 — & nyh 2, Bp o 5o JJLIA Y DSC 45
42,

2 AR

2.1 H&ARTERK

A BE K AR I T RA I B 5 A P B T TR Ok
SR AR BRI R E RS SR
X, 5 H R WA 7R B AN L A | B L XU A
JRREE | DT ™ SR 52 MR 9 2% 4 X0 7 ol 482 32 2. T
TR 237 S F 43 35 BRI K s PR B SR
JBT, TR it 7 7 (L A AT P[] B, o 7 o 1) Jo
PG, TR 0 7= & 1 R AN (B BEAh, 31
R SRR E YR, AR TR AR E
B, PR A AN B AR, T TR R AR LA
Hhg B B K FEAS AT A0 3 1 2544 3k T LA
W e ). 1A JL PR T VR I 2K 238 I Y SR ] 1) 22 4 T
BRIt Ay 5 d A0 11 d B RO 2 2 R
(1.3+0.1) ¢/100 g A AI(5.2 +0.1) g/100 g
.
22 HallAEEANEL

4 CF ot B rp et LA R KRR
L ShiaEE A MAEEE A R 1—& 4. &
i MHC X5 F LR 2 1 ) F5E , Actin X L F L5
HH B AT LE S, Al hE AR Z,
PALEREE F ALl & o 10 AR e R
A W B S AR L, A B 8 1 3 B
Zetle A A B B B AT G XU, 7E
G AR B PR A R LUK
B 2R

—Jy T, A LA R A B R 2, i L
EUNBKE ML E A E; 55—, BEA
FKHT 5% SDS m#FRELR) 73X, X SR 8 oy
TFZBITEAE AR B AR R 0, Hean g KA B0 R R &
SRAHE AR A, LR 2 /DR 2 2 1 55 5 0 PR
pu N e Y IN A B o = B A Y B e A O P s € 2
TR ST X SR 14853 B EORIAE B A R K
Gy, DhitE— 2548 7R i ARV G R LA B

KRR AL AL SO AL
2.3 HElAKkAEES. BRMERMAEIUE
HHE

LA A R PR 3 A ORENLR R A, 2
£ IR SN AN = IR ] N WS NN e
RO 2 WL ARG A, B 4%
YA 7 AR CHEA R AL, BEAT W 2 8 2 1 Al ™
A B W 3R AR Ok X U, 7R Ve
Ferf, HE A AR IR 3 A A s TkonT A H 1Y
E A

WL AR P 3 B ORIENLR AT e s e, 2
ZALFNUERE 1 LBh & WU S AL K R
EE SR NCEIIVE SR RES sor LIS S
YA 7 AT CHEAS R AL, BEA W12 8 8 1 Al ™
A BB WL R B A AR I 2K X U, 7R

Std 0d 2d 5d 8d 11d

250 kDa —
150 kDa —
100 kDa —
75 kDa—
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50 kDa—
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370 kDa—

25 kDa—

20 kDa—
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G KRH ELAE P ol U A A 4
24 HENAZEREHNEL

DSC 21— & Bl BE I Rl A, LA— 5 4 3 BE
PR RO T HR I e P IR i 7 A ) R B
AR, AT B ARG X 5 19 DSC il k. JH
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3) st LA ER I R S AR B 2
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6 — Fe AL B o M Bk ) L 4 PR LE i 98

Lk, AT, ek, KIL, Kt
(CHMBIU$B ®5%5EHTRYEE, M@ A 450000)

? E oA F PR 6 - BAMAE ARG LA 3t SPF Rtk R (4kZ 30 ~35 g) it
A7 5. iﬁ& PRI, R 4T 35 d 4% 4 2 1.00 mg,0.75 mg,0.50 mg,0.25 mg &4 JBH#A 6 — £
gmﬁkﬁw&( S AL TH dFHE 20 FIMGIBRIBME L T 8 15,6 45,4 45,2 12) it F&aS
JHF BBl R0 I 35 2 B, AR e i o R RBR AR SRS B (ALT) (R I A RBR R ARS8 (AST) (Hik =
B (TG)3 M ALIs A%, I 2b D KB RN BUT M B AR R TS, R EV,6 - AR RmAE
YO XA 309 A R IR (P <0.05) & F] e MR 2 N B B a9 R K.
KHEIF .6 — ZIIIR B M 2 A R
MBS KD . TSA1;S859.83  XEARREAD:A  DOI:10.3969/j. issn. 2095 — 476X.2013.01. 006

Study on the safety of 6-hydroxynicotine compared with nicotine

MA Lin, KOU Xiao-teng, TIE Jin-xin, ZHANG Wen-long, ZHANG Rui
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; The safety of 6-hydroxynicotine and nicotine was compared through toxicology test. The acute tox-
icity and accumulative test was carried out on SPF mice (each of 30 ~35 g). After 35 d intragastrically
each of 1.00 mg,0.75 mg,0.5 mg,0.25 mg of nicotine and 6-hydroxynicotine ( about receive the amount
of a man pumping 20 cigarettes a day 8,6,4,2 times) ,the organ coefficient of heart, liver, spleen, lung and
kidney were calculated and bloodindicators of ALT,AST, TG were determined ,the pathological examination
was also done using liver,lung and kidney tissue. The results showed that 6-hydroxynicotine compared to
nicotine significantly reduced in toxicity (P <0.05) ,low doses of nicotine does not cause organ lesions in
mice.

Key words :6-hydroxynicotine ; nicotine ; safety ; toxicology test
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— A2 BT BE 1A H )7 A A B 2 I A
FR AT RIS Z —. f R R A R A O B ] AU -
R T A 0 e o ) 7 0 ) ) T ik SO e
A BRDREVE A DU FE A SMUT 5T BE T, B AT X T THD
(i DI, 2830 M) I AT 1 23 o fige AR el 7
T R A 1 [ ) 6 — R AR el 1T
Xt 6 — FRIEAR 55 MR A 2 S E HEA T ) 2 1 7 B
HER .

1 5

1.1 #85i&&

FRE: 50 3 1 g B SPE EPE /N 11 B, 1A
H 30 ~35 g, TR A s S5 rpo e S At a6 3 i
JER (23 +1) CAHXMRE N 40% ~70% , B R IR
W1, B SR oK.

TR < MR (5 B > 99% ), R M AF 5 e i
k6 — FRRLNAT (5 > 98% ) , KR 2 Tl 27 Be A
B AR W BOR S5 5 G G LA H I = (TG) 16l
& NRRASEF S (ALT) IR & KRITAEARE
SERE RSB (AST) 1200 &, 2490 T rp A= b 42 A8 )
HRA s LB 2Bk NaCl 254357 1 oy 20 H7 4 3,
# R R MR A R A 7

XA YD—12P #4453 A= 9y 20 2L i K L,
YD—6L B4 [ gl AE Y2208 R AL AL, YD—6D 5
4 AR AL LI, YD—B R e/ A=y 41 4
# R AL, YD—A BUR R R AR W) AH A0 7 B, Y7 T
WL 45 0 B Y7 B4 ) s LEICA RM2235 R A= 4
HAYI B, P8 LEICA 23 R) 4277 ; XSP—24N B3
PR , T LR O L R T B AT RS W AR
DM—BA300 %ty 4= ¥ 2 i 5, B2 1] 22 v Bt 2 )
A7
1.2 Fi&

1.2.1 #HEEYETAE 1 mL A K E AR
FRI A JHB S 6 — FR LB

1.2.2 {RERK 6 - REEEEN 2SR
1) T« AR 57N RO 245 Wy it 2 o 19 L A1) 46 34
B 2 24 0 O AR A B ek ek X, A B S
HCRE SR W) ) K 25 /)N B — UCHE - AR R
A HEL5.00 mg,2.50 mg,2.00 mg,1.00 mg;6 — %
AR ARl [+ AR ) o 2 /0 B L UL/ B 2
PEREME SN FNSE T OL.

2) FRE AR 12X 50 - T T AR S 6 — R R A v
WA H B 2. 00 mg, 1. 00 mg,0. 50 mg,0.25 mg
THTE 4 DAL, 73 25/ — I S L B2 4 HUD

B R 54 i ™= e R[] A 790 k2 () R 0 19 /N
B SR 14 d 0 IR E AAE TR S L.
WA ShIBE T, Sz RIIEAT fige A 20 il T B 45
B AR TR AL

3) BRAE S W S M E AT AE 4 h 5
A3 FUR /N R — U B AR 0. 75 mg, WiEZ 14 d,id
SRENYIRE EAF TG S BB A s se T, SERp
HEAT AR O il BT B A TR AR O R
1.2.3 HEEE 6 - REMEAHEESERE
72 FUNRSY R 9 4L, 5050k a8 O IRAL 4 A HR A
RN 4 A~ 6 - A A, fr A 8 Rt s,
0 . AT ZH 4% B8 1. 00 mg,0.75 mg,0.50 mg,
0.25 mg MHHK 4 DFEAL, H'5 8 1,2,3,4, 5305
R /INERE B S . 6 — Y2 IR 2 e R ek ) A ) o
BIRFEBURI A 4 ANRES. e —4 ha A
Xof WAL AR [ 0] e ) A B ER K. A 35 d, 72 HUI
FR S T AR R ) 35 2 1. a6 3 () R 22 531 s/ LA
FUE B A M L B R BV Bl A R RN AT Bl
GE T AR, BT d N — R L 4 25 0
35 d, A5 12 h )5, f R 06 /0N B AR A IR ER
I, 20 B85 L3 , B I I35 H 3 =5 (TG) (TN &,
Mo S5 AL (ALT) | R[] 4 & R 2 3% 7% 7 il
(AST)3 T AEALFE bR R i X JUE 28 R 0, 45 5% DAE 4%
FH(% ) =B (g) /KT (g) x100% Fow , I
W25 N ERF LU 10% F SV TR0 00 [ 5 , 5 R
A JBK A AL, 10 pm Y] R, IR ARRE - prar g
o, i R,
1.2.4 Zit% A% H SPSS 13.0 i 4e1t
AP ISR + R dEZE (x £5) R, A ZE R
B LSD J5ik P <0.05 R 2 A Guit2# 7 L.

2 AR50

2.1 HEBREEEGRSDHNRSESERR
2.1.1 Fukie A6 B a3 5008 5. 00 mg,
2.50 mg,2.00 mg 1 1.00 mg B, 37 B AT DASRELE] /)N
B B R L0 R P | P R TR R L 4 B R 20 b4
PORIFAET, I HLAE T B (1] Bl 551 20 1) 384 K 4 i
1.00 mgi B J5 2 EE A& S5 min JEYKAE IEH, oAtk
BEPE SN WA il 7 40 © — 38 S AR i e ik [ A
Rl /NEHE S N R R IE R, R W2tk
SR RIS A R Lk 1.

2.1.2 FISHRMKE JHHHEE /N 2. 00 mg,
1.00 mgfi S T4525 K& 0T 2 H;0. 50 mg F|
HATHAHE 2 dAET 1| HHA RN RIS



511 Bk, %16 — 2 I IER G JEAR I % A 0 BT R =27 -

K1 JBWA 6 — FIIABAT D RS 0 R JE BB AR R R (P <0.05) , HAZH AR

AtET R TRER WE 2 502 S35 (P >0.05) Al 4 3 ﬂm
EX N L%k o e-pat LIS 6 - BB A H AU s R ACER S R T
W LR, 2.2.2 BWER 6 - BEME AR MK ALT,
VPRI e
Thopemwkir e ELMRER — AST,TG MMM Lk AST I TR B IZ AT
e & SRS, X FUL A 35 e LS R B2 45125 (1 18 e
o mma, . 5% 15 X R R RE A0 A
REI SIRAME. . Pl —  FWIEM AST B ALT, AST B AEE T LRLIK A,
R, 2T ARLE i ALT S5 F A0 . ALT B2 45544 fk
e BB, 1019 7555 TSR 32 315 57 I 250 S5 1 2 S i
L : 5]
LA, IR * Bz — . ~
A oo s SRR IR 2 5 , (5454 093 T 40 LA , £ 1A
S BT EW, By WOREFSEEE, B U AR A A AR (ALT) B A
e F. LR 5 TR HF 6 B, FF 240 450 07 [ s 52 5, 4 A

ﬂg%,*mm%r?\}f %%\5@ 1;—5 fﬁk@*ﬂ/l\\ i (TG ) 7K PO L S fE e P 3, TG K
VE 0 A T A G e . FE 25 R Y Y T %ﬁuﬁiﬁm@‘%,ibﬂ[ﬂl/]\*)i%%,mﬁ%ﬂéﬂﬁ“”. A

N L bk WAL

UNSNTN NCES e S LTFFERAG ALT FIAST JIREL S 714 BLRG -
BRI 6 - R e gy E ST S LR AL ARG 112 B2
NGRS 4R BN B R R AL gy TIURERAL ABEIPEREL(P <0, 05). i 6,

B AHIE L5 14 d RIS 4 M7 15 3) AL 2.3 814 DU~ SISO 50
PR B S TRy PO BT RS TR AL AT R

s, (P<0.05).

2.2 R MRS R S LG R (R R RHE
22,1 RR G- BEEEN A REERGLE Toon 0 men 079wl
W SRR AN B XD T e LR AL AT AE RER R, R AR SUR A

PRI, HHE A I BHIE 3 R (0 2). o R S AT
S RPAL R O L 1R 2 R O T PR R LR e R L
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8/ % RE 1 2 3 4 1 2 3 4
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%3 faiE¥ ALT,AST,TG 9% 4L (n=8,x +5)
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T by -
2 3 4 | 2 3 4
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TG/ (nmol - L) 1.24+£0.32 1.75£0.50 1.43+0.26 1.35+0.34  1.25+0.39 1.32£0.36 1.29+0.33 1.27+£0.24 1.25+0.11
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The module design and application in substituting domestic high-quality
tobacco leaf for Zimbabwe tobacco leaf

WANG Lin, WU Feng-guang, WANG Le-jun
( Technology and Research Center ,China Tobacco Hubei Industrial Co. Lid., Wuhan 430040, China)

Abstract ; Based on the material of domestic high-quality tobacco leaf , quality differences between ten sub-
stituting modules and Zimbabwe tobacco leaves were studied by using the circular design concept for mod-
ule progressively,and high percentage of substituting Zimbabwe tobacco leaf were tried in tobacco prod-
ucts. The results showed that it could not make up the quality differences between combination module,
function module and Zimbabwe tobacco leaves by a single level formula adjusting , functional spices adding.
The superior module TD31 which was selected by formula of leaf groups adjusting, functional spices
adding, group processing deal with and so on,the 30% of Zimbabwe tobacco leaf could be substituted in
domestic kind of cigarette product.

Key words : domestic tobacco leaf ; Zimbabwe tobacco leaf ;module design;semi-works production examina-

tion
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Preparation of tobacco flavor from discarded tobacco leaves by fermentation

XU Chun-ping, YANG Chen-chen, FANG Jin-hui
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; The tobacco concrete from discarded tobacco leaves were prepared by fermentation of aroma pro-
ducing yeast XINJING SP-3. The process was as following: extract of discarded tobacco leaves was added
10% glucose and 1% yeast. After sterilization ,the tobacco extract was fermented at 30 °C for 7 d. The fla-
vor was extracted by simultaneous distillation extraction and the volatile components of extract were ana-
lyzed by GC-MS. Comparing with common tobacco extract, the special aroma components of the extract
were ;: 5-methyl furfural, B-phenyl ethyl alcohol, acetyl pyrrole, megastigmatrienone , 3-methyl indole, etc.
Addition of 0.01 g to 0. 05 g special tobacco flavor to 100 g cigarette could augment and enhance the aro-
ma and taste of smoking tobacco and reduce irritancy of the smoking cigarette. The special tobacco flavor
could preferably improve the aroma property of tobacco than the normal tobacco flavor.

Key words : aroma producing yeast ;discarded tobacco leaves ;tobacco concrete ;flavor components
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ANIURES - R

GC-MS 4y #r 4 "' {4 3% #E &y HP—5MS
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Minilab 3% PEFEATRZ , 455 b o 00 35 06 T AR R AT
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FERD BTN 64.9% ,69.3%.
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Effects of tea reconstituted tobacco leaf on volatile aroma
component of cigarette smoke

JIN Zhao-pu', NIU Jin-giao', SONG Hao”, JI Xiao-nan’
(1. Beijing Cigarette Factory ,Shanghai Tobacco Group Co. ,Lid. ,Beijing 101121, China;
2. School of Food and Bioengineering , Zhengzhou Univrsity of Light Industry ,Zhengzhou 450001 , China)

Abstract ; Reconstituted tobacco containing different proportion of tea, by using the coating method , were
mixed to tobacco and produce blended tobacco cigarettes, cigarette smoke was trapped with the smoking
machine, the total particulate matter of the mainstream smoke was collected , the filters which contained par-
ticulate matter of the smoke was extracted through the simultaneous and exiraction method ( SDE) , and
then analyzed qualitatively and quantitatively by using the GC-MS. Compared with the blank control sam-
ple, it showed that the content of aromatic component in blended tobacco containing different proportion of
tea increased in different degrees, and with the increasing of tea added, the total aromatic component of
10% and 14% cigarette samples increased 64.9% and 69.3% respectively.

Key words : tea ;reconstituted tobacco leaf ; coating method ; volatile aroma component
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BRI R B U I & R R R, D T K e
PR S

1 5

1.1 #RENE

M (EPHER) 5 3 K 7 366 ok 4 i St
ZHIC 7, Il T Tl 28 A SR AR B A Ak AR
3% 4l WM AL 5 Borgwaldt KC LMS +, 38
Borgwaldt KC 7% & 7; GC-MS # 2 GC6890—
MS5793N, 3¢ [E Agilent 2% w) )™ ; fH il [HIR 46, B 5
KBF, 1 [E Binder 2\ &) 7>,

1.2 WHZE

1.2.1 FMBESEEMESEAE  ZEraibs: X
Ty — T 43 5 53 3 0 o FR BRAS 2K L e 4 W A
RIBARA 5], I 5 Uk A T Fad i R 3 |,
TR AT S S AMERR (60 °C .5 min) | i f5 & T 1E IR
TEIRAS (FHXS PR EE (60 £5)% (22 +2)C),
24 hJ5Y) 22 ; fi Jo W I i 2245 10% 1) 7S in Ee 4]
AT SRR T 2% v 1 A O s

BRI R IR 1) F R N (s e
TR 12%) , M RETYHRE M= Nx(1-
12% ) ; 2) 28 W44 v BE T B3 19 o (20 10% ) FR
BOEDM x o 3) MRAR IR A 22 4% 60% , WIHE Fr %
WA TR R M x 60% 5 4 ) VR 4 T i
(39% RWAIRAH) M x 60% +39% ; 5) Ll ¥ K i
B2 A5, Bk = (8RBT + We4a i o
) x 1.2 2 BEOM [R] 5 ¥ AR AS 5 o 2% iR 1 7
T AR - AR A L
1.2.2 HEREIHIE B0 A8 Y A
GE TIRE (22 £2) CHAHXR B (60 £5) % 11
BTV 48 h, PRk P34 £0.02 g FF- 340k
BH. +49 Pa 35 [ A A4 A0 S R 003 o W R P14
GB/T 16450—2004 F5 i 5 AW A5 18 , WS 5 45 A 4
SRLAHY).

A2 53D R A R 4% < BN I S 1) S 0
AT IR ZE 4R ZE HU(SDE ) . B 08 R 0[RS 75 18
B, A 90 g/L NaCl ¥ 400 mL, AL i
A7 e b im A CH,CL, 40 mL, 60 C{E]f
KNI 2.5 he ZEBUS IR TP IS LR LB
MR CH,CL, %% 1 mL, 7E 60 °C 8 il 7K 15 5 ik

iz 1 ~2 mL J5 % AEGIEH,0 ~4 CROLRTE
%M.

1.2.3 HmES GC-MS WlllE ~<HHAE(GC)
Sk 8 3 A HP—5MS (60 m x 0. 25 mm X
0.25 pum) s BN B AR, W 1 ml/min; JFFF
FHEEE 260 °C 5 FFREF2F:50 C (3 min)—280 C
(10 min) ,4 °C/min; 43 b 50 1 #FFE & 1 pl.

Jik S5 (MS) S5 AR 2L EE 270 °C 5 8+
J5R % 230 °C 5 PUZAFIREE 150 C s FLESRE 70 eV 5 it
L 35 ~550 amu; A mAIEA.

SETE JE T R IR A SRR T
SRS — BT A L R AR X R A B Y
T IR NISTO2 Al i PESEA TR 2R, IF AT N LA
B, 456 0 B8 B [ J0T 33 R0 DG B 3 45 2 5000 45 4 o0
HEAT OIS A, B LAk 27 B4, () B >R e T R
H— 3 o, 15 30 45 4 53 A 5

2 AR

FIF GC-MS Xl 45 B M0 SRR HEA T AR =
A €305 [ 25 SR 0 AT 5 T AT, 4% T RSP
MR SE AT A LR 1. 3 1 D R
T AT 051 (10% , 14 % ) 255 - 50335 AR P -2 35 A1
RER PSR & i, BB pe/ . B AL 1%
SRR IO A MR 5 A e 1 B4 i 5 0 IR
A AL, B0 7m0t A T 2 B2 1 2

MFE 1 ATLLE H, 50 BRRE S AR L , &G A
R R ot B S A BT I, ELY b 2%
SR 10% B 0RE RS S R
64.9% ,FLh 2l ET R SRR NS RO
]\ 2L I T R 5 7 A A o B NS &, 4
3 179. 9% , 173.8% , 138. 7% , 125. 4% ,
107. 4% 555 14% 25 W RE 7 S0 4 2 2 4 34 m
69.3% ,HrP MR R R 2 2 - FUSENE
P PR LR AT | 2 B TR A% TR 5 5 o I o
B &2, 43 %] 3% 40 268.3% , 206. 7% , 150. 1%,
149.0% ,133.2% ,127.9%.

BTG I0 EL  10% S5 E) 14% | frs) £
R i R & TR A R
[ 48 1. PR3 08 2 77 o % 03 k25 o T il
LA T SRS TGN 3% 55 28 A B I
WRBE T HE IR A AL 2 ) TR A O (B A S L, 2
F 5 =W LE S 10% 1 14% 5 19 2 M0EE 5 v
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FEE . T R S LK BEAE B AT R BB R SR UK BRI P 09 MOk % ¥ L E @ J5 i i Sepharose
CL—6B BEA AR AT L BAT AT T — A S ABA 5. BT LI R H AR AL S 4 R AT H 57
T % S ML — G A H B AR B AR IR S 4. KR 09 AN TSk B 4B VAR BLR B EA
BB A RBOR AR R AR ARG A RN T S AR AR TS RN
1.26% ~12.40% . ¥ 7= F) 3k 5 69 Bl A0 FAk k) % 43| AR = G By PHATRE IR R LR, 2
WG B AR S A IR T B A 0.04% . X S RAH MBI ELF HBEHA RE L
IR AR AFEA.
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Analysis of exopolysaccharides from fermented Pleurotus pulmonarius
and its application in cigarette

XU Chun-ping', SHI Chao-wen®, MAO Duo-bin'
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. College of Life Science,He'nan Agriculture University , Zhengzhou 450002 , China)

Abstract ; Pleurotus pulmonarius was cultivated in a 5 L stirred-tank reactor,and exopolysaccharides ( EPS)
were extracted from fermentation broth. After EPS was deproteinized by Sevag method, one group of EPS
was obtained from the culture filtrates by gel filtration chromatography on Sepharose CL-6B. FT-IR spec-
troscopy was used for obtaining vibrational spectra of the purified EPS fraction. Polysaccharide is acidic pol-
ysaccharides , mainly consist of glucose and mannose. Different concentrations of EPS from Coriolus versico-
lor were injected in cigarettes,and calculated the transfer rates. The results showed that the transfer rate of
EPS in gas in the rage of 1.26% ~ 12.40% and the adding 0. 04% EPS could improve the quality,
increase the amount of aroma,enhanced sense of sweet ,raise sophistication and cover the smoking foreign
gas, The results provided a strong support for the application of EPS in cigarette industry.

Key words : Pleurotus pulmonarius ; exopolysaccharide ; FT-IR spectroscopy ; transfer rate ; sensory evaluation
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Influence of sampling volume and frequency
on the mixing uniformity test of cut filler

LIU Dong', CHEN Yue-li', LI Hua-jie’, LUO Deng-yan’, DU Jin-song’, LUO Deng-shan’
(1. Technology Center,China Tobacco Guangdong Industrial Co. ,Lid. ,Guangzhou 510385, China;

2. Technology Center ,China Tobacco Fujian Industrial Co. ,Lid. ,Xiamen 361004, China;

3. Key Laboratory of Tobacco Processing Technology , Zhengzhou Tobacco Research Institute , Zhengzhou 450001 , China)

Abstract ; Based on the density differences of cut filler,a cut fillers homogeneity method which using CO,
expanded tobacco as the tracer was used to analyze the influence of sampling volume and frequency on the
mixing uniformity of cut filler in cigarettes statistically. The results showed that: 1) the mean of CO, ex-
panded tobacco content in cigarette samples tended towards stability gradually while the standard deviation
decreased and tended towards stability gradually with the increase of the sampling volume. The variance of
expanded tobacco content showed significant difference when selecting the whole sampling volume as a

group, and the variance of expanded tobacco content had not significant difference among the more than
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90 g sampling amount group, while the mean of expanded tobacco content showed no obvious difference

when the sampling amount is greater than 30 g. 2) The variance of expanded tobacco content in cigarette

samples had not significant difference between each number of samples group while the mean of expanded

tobacco content had not significant difference with the sample of 55 sampling number group when the sam-

pling number reached 10.

Key words: cut filler;sampling volume ; sampling frequency ; mixing effect ; uniformity test
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90 g,110 g,130 g,150 g 1.94 0.12 AEp¥ 150 & 0.15 0.98
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HE  Erkp%itto’) P EREENE
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XMk, % BB BURF R B 2208 &3 A1 A I B R - 49 -

A5 RRVBAR R H 0 AR AR ¢ AR B T R

FLR R LL R ZAHAG T P1A
2¢-10 % 0.003 3 0.45
2¢-20 %% 0.001 3 0.69
2g-55  2g-30%K 0.000 7 0.81
2¢-40 % 0.000 2 0.94
2 g-50 1K 0.000 4 0.88
10 ¢ - 10 ¥ 0.004 0.077
10 ¢ —20 ¥ 0. 004 0.059
10g-55% 10 g-30 %K 0. 000 96 0.53
10 ¢ —40 ¥ 0. 000 56 0.69
10 ¢ - 50 ¥ 0.000 2 0.90
30 g - 10 %% 0.003 0.18
30 g —20 %K 0.003 0.13
30 55K 30 g-30 K 0.000 54 0.74
30 g —40 %% 0.000 2 0.88
30 g-50 %k 0.000 009 1 0.99
50 g — 10 %% 0.003 0.13
50 g —20 %% 0.002 0.11
50 g-55 % 50 g-30 K 0. 000 63 0.61
50 g —40 % 0.000 1 0.91
50 g-50 % 0.000 067 0.95
70 ¢ - 10 %K 0. 001 0.32
70 ¢ -20 %K 0. 001 0.26
70 g =55 70 g-30 ¥ 0.000 29 0.75
70 g—40 Y& 0.000 009 1 0.99
70 g 50 %K 0.000 1 0.93
90 g — 10 & 0.002 0.14
90 g —20 & 0.001 0.14
90 g-55 % 90 g-30 ¥k 0.000 42 0.60
90 g —40 K 0.000 1 0.91
90 g - 50 K 0.000 1 0.88
110 g-10%  0.000 85 0.47
110 g-20 % 0.000 65 0.46
110 g-55% 110 g-30 % 0.000 21 0.78
110 g -40 ¥ 0.000 3 0.70
110 g-50 ¥ 0.000 1 0.91
130 g - 10 ¥k 0. 0001 0.19
130 g -20 ¥k 0.000 1 0.20
130 g-55 % 130 g-30 % 0.000 17 0.80
130 g -40 ¥k 0.000 2 0.70
130 g -50 ¥ 0.000 2 0.78
150 g-10%  0.000 83 0.39
150 g-20 % 0.000 78 0.29
150 g-55% 150 g-30 %% 0.000 13 0.84
150 g —40 ¥ 0.000 2 0.73
150 g —50 ¥k 0.000 2 0.75
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S BESRAT MV AT IR JA M 22 3RS R B9
JEE. 5 i MRS 2 A A S B A S 2 ) 5 O
2 R YRR & R 3T U0 P 3 AR S
PLEER A I D7 SRR & A 454 L D2 460 Wk
W B I -5 SRR 2 R 114 R P A T T TR 5 ROR
ARSI, k= Bt 2 BURE D5 5, R A7 B A
T3 A A B TR 5 38 B B A AR A RCR S E
i R 0.

SE Ak
(1] x[iB. @ 2 fn T b B R4 BB & BV ERT [T]. 2 &
#,2002(7) ;6.

[2] Venables H J, Wells J I. Powder mixing[ J]. Drug Deve-
lopment and Industrial Pharmacy,2001,27(7) :599.

(3] XM #EFITFERREEMG E[(M]. &k #H:. A
W 2 K % W A ,2006.

(4] MR, ZFHEX, Z2EK5, %5 BRELHARTIRAEM
Ew T od A RZELI] & E W E ¥R, 2011
(3):.15.

(5] ®&D . BXHE LFERETRZFEM[M]. Lt H
# WU ,2004.

[6] Paul E L, Atiemo-Obeng V A, Kresta S M. Handbook of
Industrial Mixing:Science and Practice[ M ]. New Jersey :
John Wiley and Sons Inc,2004: 906 —909.

[7] Campell H,Bauer W C. Cause and cure of demixing in solid-
solid mixers[ J]. Chemical Engineering,1966,73:179.

(8] X#H,ZHA,ZEX,F AT HEELIETH
IB] 2~ A7 B9 € 7 ik [T ] M A ,2011(5) o 1.

(9] MMEEFRE. — W E et 22 o J KO 235 7 1)
th 7 = [ P]. ¥ & :200610018051.2,2009 — 05 —27.
[10] YC /T 31—1996, Y ¥ K 48 4| & Ak 4 oy M 52 4t 45 3%

[S].



B8E 1 MMBET U EE2E (B RR SR Vol.28 No.l
2013 4F2 J] JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science) Feb. 2013

XEHS.2095 -476X(2013)01 - 0050 — 03

S e B2 A PR Jo il
e R, RFH, Ay

(LARMBE T HARMER, TE AN 450002;
2. BB R WA AR, MR AN 450046)
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55F3 A FmAe, it MS 3.0 ka9 A s st PL R R AR 6k Fh B M LI A RK B
B AREE FEAEEAFRATIAN, SR IR PLIERGFEARME, RRKIREH 1.9% ;b
W EREBAT 11.5% ;B EABN T PLAR G £ T FHMTEF EREEAERRRL
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Properties prediction of polyimide packaging body

YANG Hong-jun', QU Fang-sheng’, YANG Kun'
(1. Depetment of Technology and Physics ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China;
2. Department of Physics ,He'nan Polytechnic , Zhengzhou 450046 , China )

Abstract ; Seven packaging bodies of PI have been designed and a series of geometric optimization, energy
optimization and molecular dynamics optimization of which is carried out by MS 3.0 software. The amor-
phous structure, parameters of cell, final density, cohesive density and solution parameter of PI packaging
bodies are predicted by the analysis module of MS 3.0 software. The results of simulation illustrated that
the density of PI packaging bodies is similar and the maximum error is 1. 9% , which reduces 11.5% than
the first; The cohesive solution parameters are less than theoretic value of PI; In the process of molecule
dynamics simulation, bond length and angle versus time are almost unchanged; The results of radial distri-
bution function demonstrate that there is a amorphous structure of having short-range order but without
long-range order for PI, which is close to real PI thin film and is used to further simulation and calcula-
tion.

Key words : polyimide ( PI) ; molecular simulation ; packaging body
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W E % R BT e 5 TN 51

T, A T AR ) 45 4 R RE TS T AT AR R R
({75 "2, Materials Studio 3.0(MS 3. 0) % {4 1] L
SHEUREAVA RIS i Qi LRGN R A Rr S
WFFE i JW)  To L A A S5 48R A L 5 25 4 | i B IR
5. FUTMS 3.0 BRPFBEU R 4350 RHS 2= A At
e, A BT A TTEA ST B 731 J2 BB Y L il
G S B8 Bl = AN N (1= e 7 = 30
ASLADL O ELAT A5 BA AE B 43 F- B0 BRSO 4 1, X
R TR AR S I BHURIT T D A ST MS
3.0 B AL it R 0 e ( PT) i3 21V S 245 4y, X6 P
BRI ) B A JE R L IR IR S R
] 53 A1 BRASGHA TR B, X L PT Bk 5 55 FR Pl
WA BRI, DUION E— P BT 5 PT B
(1) 45 K FEAE M 45

1 PLRYERE AR SRS R 5 A 5]

1.1 PIgy$E

PI{ BRLAR 5 5 R0 70 T4 Ak 43 i an 181 1
& 2 fiiz~. FIA MS 3.0 #1385 Amorphous Cell #5354
i PLERRAR, SR Compass 7137, 76 300 K =i T,
B PLERARMYIGR R R 1.36 g/cm’.

H H
S P H
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B N A (R S C—0—H
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H H a ‘ \D ]'[/ \H

B2 Pl&RMHTHEH

FIFH MS 3.0 BfFadSr 40 35 A [Fl Js 18y P
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INPE 3 A 1 FTR  38 ad ARE A 2 Br B B R T 58
ESEYENR & O RET D
1.2 Pl REMHIFRSELRY

TEXT PG W AR S 25 2540 r AL o 7 vy, MS
3.0 FfF 2l FRPE L 4605, A v e o
M E R, HEF MR AP AE. NI, fE20 B P
KAV AR S LR, APTFER PLEPR RO AT

B3 Pl ##Ek
%1 Pl kA

gem EE MR BPRIE  BPR ERRIREE/
oA JRTFR MURTFEOR T /im (geem ™)

PL,—1 Pl 32 1176 2.6432 1.36
PL,—2 Pl 587 1761 2.7985 1.36
PI,—3  PIL 782 2346  3.107 6 1.36
Pl,—4  PI, 977 2931 3.2423 1.36
PL—5 PI, 1172 3516 3.4760  1.36
Pl,—6 Pl, 1367 4101 4.0549 1.36
PL—7 P, 1562 468 4.3459 1.36

—ZRAN B LRI RE LA , D8N N A3 S, 1
PLR R B RE AR H O IRAR.

TN ) AR R &0t A B s &
By 2y A A R (P) SR (T) XF PL 4
KBS, Y8 CVFF J13%, % Al Ewald Summation
%t PLAY 7 AR ST NVT (normal voltage and
temperature ) , NPT ( normal pressure and temperature )
oAk, W SR ME S Bl RMS =0.000 42 J - mol ™'
PG5 0] LU AS [R] ) P 25 (A 1 S5 45 48 2 1 7
.

1.3 PIRAEVIERBELEHMERENHTE

ST Y PT AR 552 0R PTG W) 1 P B2
AR RSO T, BB 7 H A 1k 5 ARk, AT AE 4
TRV LB LR 4 A7 T LA .
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Review of the recycling utilization of poly-lactic acid waste

ZHENG Hui-lin'*, SU Hai-li', ZHANG Hui-xuan'*, LIN Jian-qiang’, LI Ya-dong'
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China;
2. Shantou Fukutomi Industrial Co. ,Ltd. ,Shantou 515000, China)

Abstract ; The methods of poly-lactic acid waste recycling include the physical modification , chemical mod-
ification and physi-chemical modification. At present, domestic and foreign enterprises mainly use physi-
chemical methods of tackifying and heat resistance to improve the difficult molding technology and the
problem of insufficient heat resistance. With the cost reduction and performance improvement, the applica-
tion scope of PLA will be more and more widely, especially in the medical field, it has other irreplaceable
role. Therefore, the PLA waste re-use should be extended to the field of medicine, and try to modify PLA
waste with new materials to develop new uses of the PLA material in the base of overcoming the shortcom-
ings.

Key words : poly-lactic acid waste ;tackifying modification ; heat resistance modification
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R A2 7 T 220K EN AT FRAE PLA BE R eko v
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The effect of fluid velocity on heat transfer of vertical
double U-tube heat exchanger

SONG Ying-feng, WU Xue-hong, GONG Yi
(College of Mechanical and Electrical Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

Abstract: [t is necessary to determine a reasonable bore distance when we design the outdoors heat
exchanger of the ground-coupled heat pump. The larger distance will cause the waste of ground source,on
the contrary, it will change the soil temparature and reduce the efficiency of heat exchanger. So,the effect
of fluid velocity on thermal radius was simulated through builting the system runing cost function when sys-
tem had worked 30 d. The computational results showed that thermal radius is 0. 95 m when fluid velocity
is 0.4 m/s, which increases with increasing fluid velocity. But the thermal radius range is obviously slight
when fluid velocity is more than 0.6 m/s.

Key words : ground source heat pump ;double U-tube thermal radius; economic flow ; numerical simulation

0 B AT LI/ K CO, MR, 306+ H 256 7™ 5 1 g
THAEFIREE V5 Y (Al 0K 3] BRI AR .

M AL GSHP (ground source heat pump ) 5 A Xt H AT R F 0% 16 B0 3 A U IR A
SERRZG AR E B R RO SR 61 B TE R R0 AR T b2s R B, &
A BT REEAR. N Hh 200G £ T RIERIRE & T b b2 R AR, P Y N
B A b RE YR, 0 S X sk e B IR S 3 ) FE 1 kW RHLEE, P T IS 4 kW DL _E A #RGE Bl

YrF8 H H1:2012 - 03 - 05

HE&TE: B A3 £ 385 % 57 B (2006BAJO1AL0) ; 7 & 25 4 2 A-4E T B (092106000013 ) ; #¢ 91 7 A+ 34 4] #7 A AR B
(10CXTD151)

TEEB N RIE(1987T—) , B, T H BHMFTA,FMBL L FRAEMA L, T2HATOHLERARBTIZEH
RACIL I Fo FABAE DL



- 58 - BMBEITLZRZHR(BARRMFMW)

2013 4

TR, X ARG T R Is 1T RCR 2R 40% .
P2 AR EPA 3, Bt 22 2 R4 1o st I 4
B, ATV A 1 30% ~40% (AR 4 45 3
(oIs T3 A AT DL N Pt U AR B AR A AL AT L
AL AT Ve H M B ) oK T L T LS B g
P H Y.

F A FE A A 3t 5B R R 22 00 T DR v
SRR B RV BAR R AR O
RSSO TR A SR BT T e
HERR SR T A L I R oA K A
SR, N T R EOR BT 2ok RGEARCR,
W HE AN L) £ BT IS AT 98 0. AR ST & B
VR B AR BE Al e S 9% T R, T R GEY
LU [F] R TR ELREAU KA Fluent BEYA ]
TRIENS A R AR e PR RE A R TR, D XL U
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Kinematics analysis and teaching and playback based
on SR parallel stacking mechanism

LI Wei, CAO Xiao-yan, LU Jiang
(College of Mechanical Electrical Engineering ,Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: A design method that intelligent control of motion trajectory based on SR parallel stacking mech-
anism was investigated. By analysis the control system and the inverse kinematics of the SR mechanism, it
can be concluded when the 5R is given two original moving parts, it can uniquely identify the pose of the
rod end of the implementation of parts, in seeking the position and orientation inverse solution with the
minimum principle that the square of the residuals between the prime mover rotation angle of adjacent track
points, the only connecting rod track can’t determine the only two original moving parts. It is a good
method to solve the intelligent control of the SR institutions by teaching and playback method. It can also
reduce the programming effort and improve the efficiency of stacking work.

Key words:5R parallel stacking mechanism ;intelligent control ;teaching and playback ; kinematics analysis
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Research on mechanical behavior of
circular concrete filled steel tubular truss

GAO Sheng-wei, CHEN Yu
(College of Civil Engineering ,Huagiao University , Xiamen 361021, China)

Abstract;: To research the mechanical behavior of circular concrete filled steel tubular ( CFST) truss, four
truss specimens of the different sections such as rectangular truss, inverse-triangular truss, trapezoid truss
and triangular truss were tested under static point loading. Results of these tests showed that truss speci-
mens are stressed more in the segment 0 —2/6/ of the bottom chord, expect specimen TT which is stressed
more in the top chord. The difference among these trusses sections has a great influence on the axial force
of chord, and each segment bears quite large in-plane bending moment, but it has different influence on
the web members. Among these trusses,webs of specimen IT have a more reasonable condition. The influ-
ence on web in-plane bending moment is larger and larger as the following order; rectangular section, trap-
ezoid section, inverted triangularsection, furthermore, force condition of bottom chords is more and more
complex. To the top chords filled concrete, section “weaken” from rectangular section to trapezoid section,
inverted triangular section, and triangular section makes a different influence on in-plane bending moment
of each segment.

Key words: circular concrete filled steel tubular ( CFST) truss;section form; mechanical behavior; force

distribution model
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Developing rules and destroying patterns of steel-concrete composite joints
crack with extended end-plate connections

CHEN Lai-wen' LI Sheng-cai', WANG Yi-heng’
(1. College of Civil Engineering ,Huagiao University , Quanzhou 362021, China;

2. Institute of Architecture and Engineering ,Sichuan University of Science and Engineering , Zigong 643000, China )

Abstract; To research the mechanical property of steel beam and concrete column composite joints with ex-
tended end-plate connections, pseudo-static test,low cyclic loading test,was executed on 7 test specimens,
all of which were welded compound-ring-hoop concrete column and cellular steel beam composite joints.
The experimental results reflected that the load value was smaller when steel beam and concrete column
composite joints crack with extended end-plate connections was appearing; after the test specimens yiel-
ded, the main X-type crossing incline shear cracks were appearing in areas of joints; when it came to the
stage of destroy, continuous seam appeared in areas of joints core, moreover, part of concrete in those are-
as was crushed and plumped, hoops yielded, stiffness degraded, and test specimens were destroyed; final-

ly, the destroying pattern in aforementioned areas was shear compression failure. Compared with other ex-
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perimental results, the fastest energy-consuming test specimen were those that with extended end-plate bol-

ted connections , hoops,longitudinal bars and concrete in areas of joints core can fully show their functions.

As a result, the extended end-plate bolted connection was a comparatively reasonable pattern of joints.

Key words: extended end-plate ; cellular steel beam and concrete column composite joints; crack develo-

ping rule ; destroying pattern ; pseudo-static test
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The surrounding rock deformation laws of shallow-buried biased
super-large cross-section tunnel excavated via CRD method

CHEN Ying, LIN Cong-mou, HUANG Jin-shan, HUANG Zhi-bo, FU Xu
(Institute of Geotechnical Engineering of Huaqiao University , Quanzhou 362021 , China )

Abstract; On the engineering background of rare domestic large-span and super-large cross-section tun-
nel—Qianou tunnel ,data of surrounding rock deformation was obtained through in-situ monitoring. Firstly,
those data were cut off by upper limited velocity method ; Then,they were analysed by Wavelet. Besides , a
2-D numerical model was set up by ANSYS to simulate the construction process. Some deformation laws
were obtained as follows; The horizontal convergent calculated value of upper right heading was 18 mm,
which was obviously much more than another two orientations,8. 6 mm and 3. 8 mm respectively. While,
the horizontal convergent calculated value of whole section was 7.9 mm, which was approximately coinci-
dent with another two orientations ,4.5 mm and 4.4 mm,respectively; The construction method had a com-
paratively more obviously influence on the convergent curve of upper right heading, which showed an obvi-
ously periodical character,while,the periodical character showed by the convergent curve of whole section
was not that obvious.

Key words : super-large cross-section tunnel ;surrounding rock deformation ;deformation laws ;numerical sim-

ulation
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Finite element analysis of axial capacity of
CHS brace-H-section steel chord T-joints

WEI Lin, CHEN Yu
(College of Civil Engineering ,Huaqiao University , Xiamen 361021 , China)

Abstract; A finite element model on CHS brace-H-section steel chord T-joints was generated by Abaqus
and validated by comparing the ultimate capacity, deformation process and failure mode with experimental
results. The result showed that under the effect of axial pressure, elephant-foot buckling and local buckling
occur at the root of brace, and flange buckling occurs at chord; in engineering it should be avoided that

the thickness of brace is relatively smaller than chord, or joints should be strengthened ; CHS brace-H-sec-

tion steel chord T-joints has strong plastic deformation capacity from being yield.

Key words: CHS brace-H-section steel chord T-joint;finite element analysis ;ultimate capacity
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The calculation method of the bending length of sheet metal parts

FAN Rui-feng, HAN Tao
(YTO( Luoyang) FLAG Auto-body Co. Lid. ,Luoyang 471003, China)

Abstract ; Aiming at the problem of low efficiency,large error and high cost in bending of sheet metal parts
production , through parameter setting with K factor,at the same time listing the bending coefficient table of

bending compensation and bending duduction,the high consistency between production and design can be

realized by 3D software.

Key words : bending of sheet metal ;K factor; bending compensation ; bending duduction
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Quaternion central divided difference Kalman filtering algorithm
in initial alignment of SINS

GUO Ling-yun', DING Guo-giang’
(1. Department of Foreign Languages, Zhengzhou University of Light Industry, Zhengzhou 450002 ,China;
2. College of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002 ,China)

Abstract ; Considering the characteristics and computation superiority of quaternion representing body atti-
tude movement, and aiming at the initial alignment procedure of strapdown inertial navigation system
(SINS) with large initial misalignment angles, its multiplicative quaternion error model were developed. It
proposes the new calculation method in which the attitude matrix cost function was constructed to calculate
its maximum eigenvalues, and select the eigenvector which corresponds to the maximum eigenvalue as the
predicted quaternion mean to guarantee its unit normalization and the sign invariability. The multiplicative
quaternion error representing the distance between quaternion Sigma-points and the predicted quaternion
mean calculates the quaternion prediction error variance matrix, which can effectively overcome the appli-
cation limits for SPKF algorithms in quaternion filtering implementation. Combined with the central divided
difference filtering ( CDKF') algorithm, it proposes the new quaternion CDKF algorithm ( QCDKF') for qua-
ternion filtering problems in the SINS”simulation experiments. The simulations results showed that, com-
pared with EKF algorithm, the proposed algorithm can significantly improve the filtering precision of both

attitude misalignment angles and velocity and have better stabilization in the numerical calculation.
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Design of detecting system for SF, gas decomposition in GIS

HUANG Chun, WU Yan-min, YAO Li-na
(College of Electric and Information Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450002 , China)

Abstract; A design method of measuring SF gas decompositions in GIS based on gas sensor was put for-
ward. A new type of filter was applied for the system to get rid of the inherent defect about cross interfer-
ence between gas sensors; One special constant potential circuit was designed according to the traits of sen-
sors to insure the exact signal; The adaptive federated Kalman filtering was proved, which could make up
the infection about temperature and flux to the sensors, as well as, null shift can be resolved. The practice
results showed that the system has the following advantages: simple structure, convenient operation, the
measuring accuracy, the quick survey speed, the strong antijamming ability and so on. It can be used to
test SF¢ gas decompositions on line and portably.

Key words: gas insulated switchgear( GIS) ;SF gas decomposition ;cross interference ; Kalman filtering
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Research on temperature variation of dry-type
transformers based on thermal equivalent circuit model

FENG Jian-qin, ZHAO Nan, KANG Guo-ping
(College of Electric and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract ; Based on the principle of thermal-electrical analogy, a thermal equivalent circuit model of one
dry-type transformer was built. The temperature variation of the dry-type transformer was studied through
simulating the thermal equivalent circuit model by software ATPDraw5. 4 when its load changed within the
limits of rated load or overload, or it was shorted in secondary circuit. The simulation results showed that
the temperatures of the dry-type transformer change in accordance with exponential functions when its load
changes within the limits of rated load or overload, and increse rapidly and greatly in accordance with pow-
er functions when it is shorted in secondary circuit.

Key words: dry-type transformer; thermal-electrical analogy ; computer simulation ; thermal equivalent cir-

cuit model
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Analysis and simulation of magnetic field of a long straight solenoid
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Abstract ; According to the law of electromagnetic induction and the characteristics of current magnetic

field of solenoid, a finite element model of the magnetic field on the surface or the interior of long straight

solenoid was established. By means of theoretical deduction and numerical analysis based on the law of

biot savart and Ampere circuital theorem of magnetic field in a straight solenoid, the characteristics of dis-

tribution of magnetic field and its analytical solution were obtained. The simulation was carried out on

using of Ansoft Maxwell 3D engineering electromagnetic field finite element software, the consistency of

the result and the intuitive and convenient of using ANSYS software for electromagnetic field analysis

were verified.

Key words: long straight solenoid ; model of finite element;distribution of magnetic field ; Ansoft Maxwell

3D ;simulation
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Thermal design of a solid state power amplifier module

LIU Mao-quan, YANG Ai-fen
( The 27th Research Institute of CETC ,Zhengzhou 450047 , China)

Abstract ;: A solid state power amplifier module was designed. The two thermal components with power am-
plifier module and power supply module were independently fixed two opposite cooling radiators. According
to the thermal quantity,the height of cooling tooth was adjusted, and the cabinet was constructed a wind
path by the fans of its both sides. On the base of the structure design, theoretical calculation was used to

verify, and the software of Icepak was used to analyse the simulation thermal model, and the test result

showed the feasibility.

Key words:solid state power amplifier module ;thermal design ; Icepak
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