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Synthesis and photoelectric properties of poly
(2,79 ,9-dioctyl-fluorene-co-4 ,6-2 ,1 ,3-benzothiadiazole )
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(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
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Abstract: Poly(2,7-9,9-dioctyl-fluorene-co-4 ,6-2 , 1, 3-benzothiadiazole ) (46BTF8 ) was synthesized by
Suzuki condensation polymerization, and its structure was characterized with 'H NMR. The photoelectric
properties of the polymer were researched by UV-vis spectra, photoluminescence spectra and cyclic voltam-
metry. The results showed that compared with its structural analogues poly(2,7-9,9-dioctyl-fluorene-co4 ,
7-2,1,3-benzo-thiadiazole ) (F8BT) ,the maximum UV absorption and photoluminescenece wavelengths of
46BTF8 in the film state shifted to blue about 82 nm and 43 nm, respectively. The electrochemical redox

behavior of the polymer suggested that this polymer material had excellent electrochemical stability and re-
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versibility , the electrochemical redox curve was similar while the electrochemical bandwidth increased by

0.2 eV and optical bandwidth increased by 0.36 eV. Those implied that the optoelectrical properties of the

polymer could be tuned effectively by changing the linking position of benzothiadiazole unit while keeping

their excellent electrochemical stability and reversibility.
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PR, o] LAAE A B8 25 I 198 — ik B T p S 1 RE Al L Ak
LA HO R PR RE, 46 5 AR A LG DI RE A R
H N VR L. AT ORI, 4,6 - (EHR
ARIFHE B ST I, AT LASE I 2,7 - rRig -2,
1,3 - ZEJFme e LY e s 2 vk R . 2,
7-9,9 - "I 4,7 -2,1,3 - FEFfmE ot
Yy F8BT /LS CH I REA B 1 T A8y
ZREY, B DOW fh2p /8wl ik, % F ik, A
SCHLKE FSBT 28 Jf e — Wk B 5 1Y) 3% 452 67 B
H 4,6 — L, A —FPET R R 2R IR 2RI A )
ME2,7-9,9 - S5 4,6 -2,1,3 - FEIfmE
TSI Y A6BTES , X HOG L PEREHEA TR Y, IR
RGO I e B 1 7 A AR AL X R
B YR B BE 5.

1 bER S ik

L1 FIFER
WG]  ERIR , HR DU DR, B TR B, NBS, 41
iR 3 2 e, A B, — SO R, i e, TR R

(40% ) IR, 341 Ry o B 4, [ 2454k 273000 A B2 )
77 (CFPY 0 Y S0k g 7 e ] 2 BT Se e i 22 T, SR
JERARTT  MA RN 22, LA 2R W AR R 48 7R 7
[\l 22 4 60 /5 7%t , B 28 90 1 5 ik i D — S0 BN
PR ) 52,7 - (=R -9,9 - —
Ve 25 (98% ) 5 1E T KL4H (1. 6 mol Y IE 4
W) 1,3 - N (98% ) , R =5+ N 1 (98% ) , 14
=IRELEEA(99% ) |, Aliquat336 , Aldrich k253857 2y
F S H(10 ~40 wm) , 75 BifEEfb T 5 &
i (7 JoBT A2 77 1Y, TRCE I RS DL S S BE )
Merch 23 w) 7 5 7K Z IR ZE K, BRAEFRE M W A
PR Al

%% . Varian Mercury 300 7 4% i i 52 %, 5€ [
Varian Mercury /5] 77 s HP 5989 %I fFii%{Y , 25 [E HP
AT 7 s Nicolet Avatar — 360 AU B 254 21 #p G ik
1, 3£ E Nicolet /A F] 77 ; Elemantar VARIOEL , Herae-
us 1106, Carlo Erbo 1108 BG4, #2[E Eleman-
tar 2\ &) 775 Waters 1515 B EE IR 1835 045 Y, Waters
2410 /R ZEHTEREINAS , Waters 2478 ZRHMG N £ , 55 ]
Waters 2 5] 72 ; Hitachi UV2900 424N Gi%4% , Hitachi
F —4500 #15¢ 64, H 4 Hitachi 23] 77 ; KW - 4A %l
FEVRAX, v R Bt sk f - W5 e ol s CHI 600B %4
R AR, FiAR RS PR A 7] .
1.2 BEMESWHNEN

4,7 - TR -2,1,3 - FOFEE T MARIE C A 7
P, JrEE AR <100 mL s R o A SR AR — i
(8.642 2,80 mmol) , BLIE 35 mL, i P AH LB — i
SEREME. 0 C T ZER A SO 35 mL, %R
N3 d K SRR AR A DK OK AR AT K RN, 28 8 AT
AL, TR BRBREN T4, KE )24 43 25 QbR GE IR TR L
JoArimE s Z ke =3 1 1), BRI E AR
RIFTE W 9.8 g, 7K 90% . HIRAELS R Ky MS
(m/e): 136 (M*).'H NMR (300 MHz, CDClL,) &
8.02(dd,J, =3 Hz,J, =6.9 Hz,2H) ,7.59(dd, J, =
3 Hz,J,=6.9 Hz,2H).

P& e k(540 mg,3. 97 mmol) ,40%
AIRER (1 mL) B RVIRA P E] 110 °C i f:
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HARF,%:2,7-9,9 - ZF 3% -4,6-2,1,3 - FHE R W &R R AR E TR <3

WE MR SE AR, T 110 C B MAB (1,91 g,
0.66 mL,11.9 mmol) , 4k%% % Jvf 40 min, {5 [ 2 0,
AR H 20, DV K AT K RN, 42 3
FRGE I it , 50 HR R I A R U B /K MR 0k, /K 0%, T
IKBRER AN T4, A2 20T 23 85 QIR e R R L Sy A
Bf : “SHHBE =3 1) B E A ek SIE Y 4,
T-"91 -2,1,3 — KIFEE 1 968 mg, F=R Ny
83% . HLFBIFE4E -l MS(m/e) :293(M* ). 'H NMR
(300 MHz,CDCl,) & 7.74(s,2H).

4,6 -2,1,3 — ZEIFFWE A T T 7E 250 mL
O, A SRS HE AN (20 ,0. 145 mol ) , LFR
(100 mL) , K51 S WIS P AAE 55 °C i & Ak
AR 56 AV A 72 40 min Y 43HtE ) SO TR A o
A NBS(77.391 g,0.435 mol) , ¥ J i i ia B oo 5|
40 ~50 C, H-AEMIR LG N BV 3 he 5 B iy 31
A LT Lyjokr, ok 3%, Kk, CREmEas s, #h1, 4t
BRNL AR E AR 4,6 — R -2 - iR
37.459 g, Fm RNy 87%. H FAF 45 B H'H NMR
(300 MHz,CDCl,) :88.29(d,J=2.4 Hz,1H) ,7.81
(d,J=2.4 Hz,1H) ,6.64(s,2H).

Il & KA EE (64 ¢,0.281 mol) , 3
iR (115 mL) AERP LN 2,4 - —JR -6 — fi
FARNE(18.5 g,0.063 mol) , ZE & Sz Jif 10 min, SRJ5
T Z 70 °C Sy 1 h, B 2040 EHR [ A 4 TRV i
5 R ZE T RO 1 h B SO R A koK
H E AN pH (B 14, 3k, BLAs T 15
4,6 - —JREFFE M 16.051 g, ;=R K 97% . HFE
fE45 5" H NMR (300 MHz, CDCL,) :§ 7.10(d, J =
2.1 Hz,1H),6.78(d,J =2.1 Hz,1H),3. 63 (s,
broad peak ,4H).

ToAKTEEA 0 CHEMT, 10 3,5 - ZRSPR %
(16.051 g,0.060 mol) FINLAE (49 mL) ¥4 i %
FIIAZ SN (49 mL) , =3 0 3.5 d. ¥ S 0
BIAVIOK Y, H Ak 3 4 ik, 38 UF ] — S be 5840
Ve, 3 B A LA, KA HUAR AR R & Eh K vk, JEK
TREREN M, A J2 A 43 85 (U AR B LG A A 3l Tk
PTEMEE =6 1), 1577 14,174 g, RN
80% . W—#R 5> FH LR LR EE 45 b , 15 3] A5 IR A
a6 -1 -2,1,3 -ZKJFE 1k 3.8 g HFAME
ZEH Sl MS - EI: 294 (M*).'H NMR (300 MHz,
CDCL,):58.18(d,J=2.1,1H),7.95(d,J=2.1,
1H).”C NMR(300 MHz,CDCI,) :8 154.68,152.31,
135.22,124.20, 123. 17, 114. 99. Anal. Calcd for

C,H,Br,N,S:C,24.51% ; H,0.69% ; N,9.53%; S,
10. 91% ; Br, 54. 36%. Found: C, 24. 52% ; H,
0.71% ; N,9.52% ; S,10.97% ; Br,54.30% . m. p.
127 ~128 “C (lit. 127 °C).

46BTF8 )& A J5 7252 100 mL P 130+ i A
27 - Z(=ZWHEEM) -9,9 - Z ki
(279 mg,0.5 mmol.) ,4,6 - P -2,1,3 - Z 15
MR (M,) (147 mg,0.5 mmol.) , Y ( =K FEHE) 48
(58 mg, 0.05 mmoL ), 1 & (39 mL), ik fix = 4/
(1.06 g,12.6 mmoL.) , 7K (10 mL) , A %% £% i 1L 511
Aliquat 336 —JF AT 3 d. HAAR A 2=, i
R, e 78 A R 25 T, S VA Ak, 3803 /KU, i 4k
FRUE , FF/K Uk 22 v M, o /K ik 2 44 T e, A AL AH v
4, PR TUE , FLA5 T8, 75 2 B (A [ K 7 ) 46 BTFS
240 mg, F=RN 92% . HFENELEE A Molecular weight ;
Mn = 25000, Mw/Mn = 1. 99.'"H NMR (300 MHz,
CDCl;):5 8.32~7.67 (aryl,8H),2. 15(¢,4H),
1.51~1.10(m,24H),0. 98 ~ 0. 5(—CH,,6H).
FTIR ( NaCl pellets, cm ') : 2924, 2852, 1600, 1456,
1423, 817. Anal. Caled for Br—C¢H,N,S—
(C;H,N,S),s—Br: C,79.22% ; H, 7. 88% ; N,
5.45% S,6.24% ; Br,1.20%. Found: C,79. 62% ;
H,8.09% ; N,4.97% ; S,5.75% ; Br,1.10%.

F8BT [ 8 7 % 55 46BTF8 15 i 7 ¥ A [A]
FE Ay 88% . FHLRAE 45 5 SN Molecular weight; Mn =
26 000, Mw/Mn =2.0. "H NMR (300 MHz,CDCL,) ;3
8.13 ~7.93 (aryl,8H),2. 15(¢,4H),1.51 ~1.10
(m,24H) ,0.98 ~0.5(—CH, ,6H).
1.3 {EYMMBREWHIRIE

K FHBEROE 7 5 N & RE Y4y 14, 1
AWK TS, W 1 mL/min, F 7R 224706
HRrI g A0 RSG5 L DAL M SR AR SR AR AR AL X i
1300 FRFTAOE X T E IR A Y) F8BT, {3k
FI'H NMR K AE H 254, 4 T8 & R &Y
46BTF8 R JfI'H NMR, FT-IR FIJC K 43 H7 X H 25 44
PEATFRAE,"H NMR R CDCL, fEVEF, TMS £ Py
B, I FT-TR ISR A i >R TR 2 B v ik ol
7 RS AMRIBOETE O 3R OGS FE PR &
i 2SR B W G L PR RE , B T IE TR (SOR R 5 1
VRS RE % 7 I B B0 0 b 0 A5 R ot 9 ORIt
(22 AP IO TS K G BUR GGG , eI I 5 K e
£ 2 500 v/m ZeAy >R A AR~ ARl 2R 5 )
WIERIEIAMR Z i £, AT, LA R 5
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W AHZRAE AR R, FI (0. 10 M AgNO; ) /Ag 1E
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46BTF8 F1 F8BT [y % 4> F & 48 %1l 25 000 Al
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Mt e T H A5

KAV 46BTF8 BA L7 W Mk fe, B in T
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B3 Fos TR BR S T35 1. B3R 1 AT, B A 7R
IR K, A5 1) 46BTFS il F8BT 1Y fix K 5%

SN T B KOG BRI AE AN, Ui W 3%
TR XS P 3R 5 W 2 VR S S M /). 46BTFS
PR S ISF 118 e KSR AR A I8 R e RO B0 O
FA 452k 389 nm A1 502 nm, 5 F8BT (471 nm #l
545 nm) ML, K2R TR AER LS XKW RS
Wyrp A F e e IR E D 4,7 - AR E 4,
6 —ir, A] AA R0 15 HOG P

RE W RSN RO MR KO ECR
KA AW AR I LN 2 3R 5 W rh 2 BT MR
FE R F T [R] ) SEHE AR AN ) 51 RS . TR
I R TR A R BER R 4,7 - AR AL E
1R BEANXIRRAY 4,6 — 07, i 3G Wik & A=t il A5 3L
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(PAIBBE SERUNIEE S S22 7/K SRR i
2.3 EAYHBULFER
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HOR" G057 DUk B HOR S0 sk A
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] 308 3 ORI 25 3 U, 2 D - 1,91 VA
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F8BT 75 G X {1y Al i P AT , 1 i R I — s BT
BB A, IR TIZER G 1 d flss
AP 46BTES [ AR 2 i 2 T LAFR 2 R 5
YIRS IRIG A - 1. 78 V., 5 F8BT [1id ik
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SRR R AR R R X — 25 R R, T RS Y
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B PIHIE SR AR LA

HAE HOMO e 1 48 16 S 4 L A3 22 T F) 5% &R
HOMO i = - (E,,"™" +4.4) eV A LIEH MR G
46BTF8 1) HOMO {H & - 5. 60 eV; [Al#E, IR I R &
Py LUMO {134 J5UES ff i 02 2 [ 19 56 22 LUMO
= = (E ™" +4.4) eV, al IR R 5 1) 46BTE
A9 LUMO fH = -2.62 eV. 1 B &% /Y HOMO {5 1
LUMO {e ] RATH5 th He s Al 2y 52, R 30 2R 5 i
JEPRAS T 19 5% S W WG i 4 S e 07wl AT
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2. HR 2 AR, T RS Y ORI e Rk LT Y %
TN, AT DA RO I 7 3R W 0 AR A I v 57 A
W R b AL, AT 2SS G W i) HOMO fi Al LU-
MO {8, B 7RG YR 98, I IE iz R G
PIHEADLGH SRR I L. SR 2 BT LU,
46BTF8 (1 H1 fb 2 5 S5 oAb S (AR I, Ui W3
PN A5 0 SR Wl 8 22 AR K, AR LY
MG T HMRED.
%2 R4 FSBT f= 46BTF8 84 A ALE JR 3

A AL EERE HOMO H LUMO {f L2 e
ARV wmfi/Vo BV eV seV gildlzey gelbl/ey

F8BT  1.05 -1.73 =545 -2.67 2.718 2.34
46BTF8  1.20 -1.78  -5.60 -2.62 2.98 2.70

i [a R T, AT (E uwo = Enowo) 16575 [b U
SFHETE, R A PMIERE T RSN R IR AL B A5
A6BTF8 ) L A2 A e st X LR — et 4 2
AR R 2 i 23R A5, 25 R I 5 B,
Sa) i LA FEIE X, BEE FHE BN 2, REY
(1 i A A A s , D 2R 5 W i A~ S AL
TR VERE X f1 T 46BTF8 Hi 2 FOC I S AL AN
Seaal i, (& 5b) rT RUE i 725X, B 9l
KRB A6BTFS Fry AL~ ik Jsl JLT- A 284k, 1l
W RA 5 e 14 A i il i PR RE 1

3 4hig

ARICRH Suzuki 475G RGN E W T REY)
46BTF8 , I X HOLHUPEREVEAT 15T, 452K 5
ZER W) F8BT AHLL, R A4 46BTES 1) i %5 Hh
MG ADEEUR OB 3 % A W R 1 HE RS, % 3R
EYIRRERAT D5 1 A SE AR PR AT 3, AT
PR 2 R IR B K AR W A U, (B LAk
S GG S K A T W AR A, T B O
REY AT LT IR AL, AT LIAE DR EF
IR G WAL 57 1 R A 2 R T 3 1 1Y
SR, AR RS P bR e R RE, AT
TR IER A YIAEA ML L U 1o ¥ .

SE k-
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Synthesis and gas-sensing
properties of WO, nanorods/graphene composites

GUI Yang-hai', KONG Hua-jie', LIU Bei-bei',
FU Ke-rui', WANG Huai-shun', YUAN Chao-sheng’
(1. Cellege of Material and Chemical Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. College of Physics and Electronic Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450002 , China )

Abstract ; Using sodium tungstate and hydrochloric acid as raw materials, oxalic acid and sodium sulfate as
auxiliary agents, WO, nanorods/graphene composites had been synthesized by hydrothermal method. The
as-synthesized samples were characterized by XRD, FE-SEM, RAMAN and FTIR. Gas-sensing character-
istics of the materials had been tested by static state method. The results illustrated that the as-synthesized
pure WO, had monoclinic phase and the WO,/ graphenenanomaterial had tetragonal phase. The length-di-
ameter ratio of the materials increased when the amounts of graphene oxide (GO) increased, and the
1.0 wit% WO,/ graphenenanocomposite had a good gas-sensing property. lis sensitivity could reach 1.779
of 5x107° H, at 2.96 V working voltage (about 155 °C ). And this time, the response and recovery time
was 3 s and 4 s, respectively.

Key words : WO, nanorods/graphene composite ; hydrothermal ; gas-sensing performance
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Mg, Al-LS-LDH 4 &4 kit il 45 %
W% B Pk RE T 57
HEE, TR, ¥FH, AE, RER

(MBI ¥ MRS ¥ETRER, Ti MM 450001)

WZE RRBBE K S 3, F HE T RS st R & (LS) B &R A ERRE B ARAY
(LDHs) & 0 , %] & 7 7 T /K 49 37 A 69 B 4K B IR 7] Mg, AI-LS-LDH £ 4&-##}+. A8 XRD & IR xti% 4
SR A6 M BEAT R AR, SR LR ML AE AT AT . 45 R R, B4R LS R A #EA %] LDHs & ),/
&5 LDHs BA k@A A T H#E4E 7 A Co® " R Wik Foe 30 min B30 RBP4, % ih Fik
92.2% , "R M3 ik 36.88 mg/g; iZ A Hxt Cu’ " R4 1E T4 AR M 6 h, k& pH = 5, R M Al
A% 0.050 0 g, &= E 25 C.

K HEIA Mg, Al-LS-LDH 444 Cu® " ek F s BUAL R R R IR Al 5 OB R A 5 Tk J K 4L 22
MESHES.TB333  SCERARERS:A  DOI:10.3969/]. issn. 2095 —476X. 2015.5/6. 003

Preparation and adsorption property of
Mg, Al-LS-LDH composites

HUANG Gai-ling, WANG Dong, JIANG Ling, ZHOU Jing, ZHAO Yu-cheng
( College of Material and Chemical Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; Using calcination-hydration method, a new type of solid adsorbent Mg, Al-L.S-LLDH was prepared
through water soluble sulfonated lignin loading on the LDHs surface. The structure of the composites were
characterized by XRD and IR, and its adsorption performance was studied. The results showed that the
sulfonated lignin didnt enter into the interlayer of LDHs, but bond with the surface hydroxyl of the LDHs.
The adsorption rate of copperion was fast and the adsorption rate was 30 min, closing to the adsorption
equilibrium, the removal rate was 92.2% , the adsorption capacity reached 36. 88 mg/g. In addition, the
optimum adsorption conditions were adsorption time 6 h, pH =5, the mass of adsorbent 0.050 0 g, ad-
sorption temperature 25 °C.

Key words: Mg, Al-LS-LDH composites ; copper ion removal rate ;sulfonated lignin adsorption property ; cal-

cination-hydration method ;industrial wastewater treatment
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JEIR 4 @ A A Ak LDHs (layered double hy-
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S HBAT PR Y 2 AR G5 4, AR T A S T
T2 B AR B (LS) e — Pl s £ B
8 Tl 07 i, T 7 ot R AR %o B 5 TR A VR A 1 I
BRFRE ) (B I B <6 TR 119 RE 141 PR 4k, S i A
BRPRBLAE) ,(H 2 i T LS HA KV P MR A, W B
PEREAN ST, T LS 5 AF| LDHs R E Z 5, 7] Lhek
AR HOK VP 4 v O B PEBE. HOAiT, ¢ T 5 Y
DB GE. it , A SCHLE A SR Pk A 248 1S
[E1%/E LDHs K HIE i Mg, Al-LS-LDH & 5418}, I
Xof LA R S B AR AT AL AT ST, LA S W ik
B Cu* T s

1 RSk

1.1 K750

FEEGH] KRR, Cu(NO;, ), - 3H,0, KL XU
AR By A BR A v 77 5 R BT R R, Kt
TG K 44k T.) B 5% fir /™ Mg (NO; ), « 6H,0,
AI(NO, ), + 9 H,0, KEEH R R AL 2512050 A FR A F
77 LA R A A 4.

TS %% TENSOR27 HU{df B 21 AR 6 15 4Y,
D8 ADVANCE 2 X ST 3BT, 4 0 7 [ A
TN P ISM - 64901V Ul B 1 B B, HOA
BT/ ] P2 WEZ UV — 2000 7148 40 0] L 43 566
T, JeJe s (b ) a8 A FR 2 | 7™ 5 XD - 14008 5
JRdr N S oR A A FRAS R
1.2 LR ER

K KIS S U0UE (IR R IK MR ) A s i
UFRYRITIRIA Mg, Al-CO,-LDH, S5 BB - J— s
) Mg(NO,), - 6 H,0,AI(NO; ), + 9 H,0 FIJRZEL
BARG W, Hoh Mg/AL(I Ry EEHE) g 2 0 148
JE 50 mL YR AVEROINAZ] 100 mL f 7K #4528
H1,140 CIRSE T N 24 h, 338 @ TIEY, R
SRR VRV, 0%, 8 TS Mg, Al-CO,-LDH F¥ i,
BEFERP T

H— 7€ 1 i) Mg, Al-CO;-LDH 7£ 400 °C 43l i

TR 4 h J5155) Mg, Al-CO,-LDO.

¥4 LS [# {3 Mg, Al-CO,-LDO K, 15 3 & &
M#E Mg, AI-LS-LDH , 52 56 2 B8 k- % iR T, S R L
0.100 0 g LS FHEIE M+, I A 50 mL HES 7K Al
0.100 0 g Mg, Al-CO,-LDO, i F1 4 £ 24 h, {5 IR &
W R b B, JhUE, T3 Mg, A1-CO,-LDH £ i
BT T
1.3 WRMsEIE

4% 1) BL Mg, Al-CO,-LDH, Mg, Al-CO,-LDO FlI
Mg, Al-LS-LDH ix 3 & &4 F 4 0. 050 0 g, 4341
JIAZ] 100 mL ) 20 mg/L f) Cu®* WP, E iR T
1P FE 6 h. SR )5 RIS <k v, P BA U . A
ICP R uE M Cu® ™ 3 i, 38 ad 2028 AN [R) 9 52
P an e E]  pH {E L EE A, Rt Mg, Al-LS-
LDH W Bt 5% Cu® ™ W B 14 B (4 1

2 AR

2.1 SEMMMNEHRIE

1 J Mg,Al-CO,-LDH, Mg, Al-CO,-LDO %
Mg, Al-LS-LDH & & # KL i) XRD & 3. & 2 H
Mg, Al-CO,-LDH, 3% 55 2% LS il Mg, Al-LS-LDH & &
FOBHP) IR &, (& 1 A%, X Mg, Al-CO,-LDH , 7£
d=0.76 nm,0. 38 nm 4k H BLAR 5 19 A7 59 14, 31X 2
CO,-LDH ByFRFEAT S 06, AN A FT-IR ELUESE T
SATFPRLZIAE CO,° B 1 (18] 2a) ) 1. 400 C 4B
1J5 s Mg, Al-CO,-LDO, 4nf& 1b) pios , fALERIZ IR
SER RIS 2, 3 HAE 20 =30° ~50° 2 [i] ) B4 5
2 BT BTG K 2 RS Z AR 4 8BRS % A 1e)
ME 1c")frfLIFEH £ d =0.76 nm ,0.38 nm At
A B ) SRS R AT S 06 , 3K AN A7 02 €O, -
LDH {4 R AE 137 5 0, 78 HXH I A9 20 AN ] 2¢)
WL ] CO3* (1350 em ™" ) AYRFAE I Wi b6, 156 B
EARRIZ R CO° B F, A LS
XAJREAE P LS 4y F R KRB TRER KL E T
HARMEDE AL A REZ 8], 1 5 2 A A R 5 S 1 T
FIH) COL™ ™ BT 1k A2 7] S 467 1 A7, 76X A 1
W, LDO XK T LDH (2R E5 4. Fr & i &2 &
MR P A, A 5 0, X Ul B &R LS R %
JE[EZRAE LDH (310 , A J22E A2 [].

2 LA S, 3T & LS, 761 111 em ™
A H B LS H S—O Y 5 Ui, 71 581 em ™
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0.76nm

W

¢)Mg,Al-LS-LDH

(003)

0.38nm

b)Mg,Al-CO,-LDO 0.21nm
0.25nm

a)Mg,Al-CO,~LDH

. L | N R WA
10 20 30 40 50 60 70
26/ (°)

B 1 Mg,Al-CO,-LDH,Mg,Al-CO,-LDO #=
Mg, Al-LS-LDH 5 &-##+#9 XRD K

F1 415 em ™" 4b H BEAEER B HRAE MR A1 N
20)IREE G FE Y LS B4 fE LDH K5 ,S—0 i
4% A 06 T I 45 RS 3 %1 1 088 em ™' T 1 045 em ™!
b PRI SRR AE 7R 2l 1) AR = A 2, 4 2
1511 ecm™ FI 1 459 em ™' 4b. s SEEFPEHH LS 5
LDH [ & A4 T84, © a2 b [5 2 7F LDH 1y
F0 . % Ak, Mg, Al-CO,-LDH 1 %5 5 (1 6 3 380
em ™ & O—H )1 45 IR 2l W i i, T o AE Mg, Al-
LS-LDH & & b1kt i BEAE 3 454 om ™' 4k, W] 2
LDH R A LS KA T KA.

K 3} Mg,Al-CO,-LDO Fl Mg, AL-LD-LDH %
G AR SEM [B]. g1 & 3a) —b) AT LLE ) Bbe e

AN 1511
©)Mg,AL-LS-LDH 1 dgs 1045 \

1459

3 | DWRHALS

~"2)Mg,Al-CO,-LDH |
e 1350

4000 35I00 30IOO 25IOO 2(I)00 1I500 1I000 5(I)0
H/ om’
B2 Mg,Al-CO,-LDH,# & 4 LS #=

Mg, AI-LS-LDH # 4-#1#+44 IR B

A £ Mg, AL-CO,-LDO /3 AR AT o fR 45 1 H AL
B — BRI, HARTE L EOEH, R 2008
2 ~3 pm. {8 3c)—d) ATRIA H, Sl Bbe k&
PR LS M3 7E LDH [R5, B EAR R A
KR Y IRIERLRE 1 2 — BN IR 3, HLAR T
JEi. XL Y LS [5 275 LDH 2 [ iy, LDH E 5
T , FEAA R AR Ak

mw/ X5,0000 Spm \1030551 :
a)Mg,Al-CO,-LDOE &
ME (X5 000)

10KV X10,000  ipm. d 1030 SEI
b)Mg,Al-CO,~LDOR &
E (X5 000)

¢c)Mg,Al-LS-LDHE &
ME (X5 000
B3 Mg,Al-CO,-LDO #=

Mg, Al-LS-LDH % 4-#+#F SEM &

d)Mg,Al-LS-LDHE &
e (X10 000)

2.2 SAMRI Cu’ HRHHERERF S

4 3 Mg, AI-LS-LDH & {3 PR Cu® " JeBRA
A% B et 8] ) A2 AR A B0 i P 4 T LA HY i 30 min
N B FR X Cu ™ ) 23 B e DRI I, 3 il T8
HAREAAAER B PR Co® Z () A7 7E L 1R
FH B SR i 45 453 25800, AT R 3 B AR P
IR BAFERE [ 30 min B, W ffF R IK 3 92. 2% , W% fff
IR E] 36. 88 mg/g, AT 5 1 IR R )
6 h I, ZBRAIKHN 99. 8% , M UL Cu®* 4
90.092 mg/L, & £k 2| [F 55 K0 B I HEBOS
#ECT mg/L) , m] LA W B 2 28 SE . DR, 365
FfHE] A 6 h. i Mg, Al-CO,-LDH 1 Mg, Al-CO;-LDO
XF Cu® 6 h BIEBRZFRIT 51K 18.6% F142.3% , Wt
AR 7. 44 mg/g Al 16.92 mg/g, TAT TN AR
5 Mg, Al-LS-LDH MHHAIZEAR 2, A SCHE A Al
ZRAEXT Mg, AI-LS-LDH (il BRICR 9 5.

T Tk BRI 4G pH YL AR, R, X525



%5 5/6 W W, % Mg, AI-LS-LDH £ & 47 k89 % & BRI 58 3 52 .15 -
100 W SR T 0. 050 O g I, BT B 360
FEHEAC, Cul™ 2R 2 R A, W0 B 25 5t AV, e b
“r DA 4 I A 2 B 300 01 5 22 5 5 32 e 5.
s wf W 9 335 22 4 0..050 0 g,
ﬁ 100
= 90
I 99.8%
20 F 80
. ) i i : . ) ) , ;:i 70 F
0 100 200 300 400 500 600 700 800 <£\ 60 L
t/min R
B4 Mg,Al-LS-LDH £ 4-H#t st 50|
40 +
Cu®* 3 P 2 OB B 4] 9 B AL oL .

U pH BUEVEE E o 2 ~9. & S D99 pH {H X
Cu®* LR M. f1 &5 "] LA 0B R
Cu®" Y RBRR 5T pH HE VARG 2 pH =2 ~5
ZIRIET, Cu " R BRABEE pH (A Y T g n e e, i
S H AR R T X W F 551 2 T ) 95 e ] R ik B
A TFAAERT RS ) IE B 1, 48 B RE T T R,
PRI AT REAIG Cu® ™ (9 5B, B pH (B, 1A
B , WS B 7 2 T ™ A B 22 14 B F AT, BE AR I 5 | B
ZH IR R T, BTSSR AN T A 5 RN A W
5, BRI Cu® ™ ZSBRFEWAWIIG K. 4 pH > 5 I, bR
G T RGE , F A W P . PR, 3 EL R R pHL
N 5.

100 ¢

%0 r 98.8%
80 F
70 +

60 F

EBRRI%

50 F

40 F

30

[ 2 3 4 5 6 7 8 9 10
pHIE
A5 ik pHAER Cu’" B F L b6 %h

6 S BRI PR Cu® " BRI
6 AT LA H, Cu® " i 25 B3 S5 BR0 A P B A 6 2 2
W BRIl 0.050 0 g i, 5 BRARIK 99. 8% . 1K
Br5AI 22 0.020 0 g ~0.050 0 g ¥iu i, B FLA37 A
R A F) IR BRPS s RB n,  B 25 BR ARG R EE, Y
R ) P 8 3] — s A s, R B 50 1] ) 0 i J L
SRIGTI, BT S5 IR R ) 28 18T 1 R0 BRSO 1 2

1 1 1 1 1 ]
0.02 003 0.04 005 0.06 0.07
/e

B6 WA REA Cu" ik FegHon

7 W BHELRE X Cu®* 23 BR300 AAIET 7
AL 7E 25 °C 2 J B B S TH R, Cu® i B
FRBRAR, PTRE D PR 1 — L 32 Y0 ] P 0 B o e 1)
SRR R T v 2 B B R 1 R R A
TS, LRG58, W AE (25 C) T IR
1899.7 % WO, N B B .

110

25 30 35 40 45 50 55 60 65
R EE/°C

A7 EBRE Cu’ R e

FBRHI%
g 2

e
(=

N
(=]

3 4hip

ASORE %) H 4 T EL ARV TR W B RE O ) ol &l
P LS [E#AE LDHs K08, 5efiik 1 LS A< 5 iy Jmy R
Ve, 4% T A F K i) Mg, AL-LS-LDH & 4 b1k} B
FERIL, LA AR Cu®* I BHHE SR, 30 min 52
W BEOE A, K BR R GE 92, 2%, W R A
36. 88 mg/g. i it BIF 5% W R IR ] 959 pHL A L W B
79 B B BRI B, 45 B X Cu® ™ W B 119 3.5 BT
SR W B ] 6 b, R pH = 5, MR R R T =
0.050 0 g, MR EE 25 C. B F T A& & LS M is
BRI BT & AR RN Cu® ™ IR BSR4, PR
AR EIEN T KR Co® " i 4bH.
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WEANLE 16 SLaelitohL R i 2Lk e R LN RRAH e 2R SR %,
8 # 4 4 %% (K,Na,Ca,Mg,Fe,Mn,Cu,Zn) A i1 5 i (% B K8, 25 ) a9 & F s 47l 2.
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Determination of main nutritional component , mineral element and
phytochemical in Chenopodium quinoa Willd

SHEN Rui-ling'?, ZHANG Wen-jie', DONG Ji-lin'?, SUN Yong-gan'
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China;
2. Collaborative Innovation Center for Food Production and Safety, Zhengzhou University of Light Industry,
Zhengzhou 450001, China)

Abstract;: Three South America Chenopodium quinoa Willd ( black, red and ivory Chenopodium quinoa
Willd) and a domestic Chenopodium quinoa Willd were used as experimental materials,and the main nutri-
tional components, eight kinds of mineral elements (K, Na, Ca, Mg, Fe,Mn, Cu,Zn) and phytochemicals
( polyphenols, flavonoids , saponins) content of them were measured. The results showed that the nutritional
composition of these four kinds of Chenopodium quinoa Willd was slightly different. Compared with common
grains ( wheat, rice , corn and millet) , Chenopodium quinoa Willd contains lower starch, richer protein and
fat,and was a good source of dietary fiber, polyphenols and flavonoids.

Key words : Chenopodium quinoa Willd ; nutritional component ; mineral element ; phytochemical

0 B B 5 000 ~7 000 a A s, 2 24 i s S 423
H Tz — Wk B 2 171 71980 4E4t, £

225 ( Chenopodium quinoa Willd) J&—Ffi 5 F 32 KA F R (NASA ) X 22 22 fil T 40 %5 42 1 1 F
IR, JE 7 TR 26 PN 25 W L RO X, 7224 9T, R B W v T L 4 T 5 SR MR, K P R

5 H H7:2015 - 06 - 09
E€TH: AR AKXHAFALT A (31271854)
{EER N PR (1967—) , %, LB E R B EA RN B L L FREE HL, E2RAR T AW ERS ML,



18 - MMNBTIZRFHRBEAMZFER)

2015 4

W R AR AR TR SR T
T R, AT TS R A i i 2l 1 B A W) o
oK, AU (ERER b, R L2 B ). NASA %
BEAEHN I NEAR K FE R DA =S 5 [] I Ay AR R =S
R R B A PR AR 41 (FAO) A
(Il —— Pl BE TG A AR A S IR SR 4 R,
BOEAHER N ol AR e R B SR, B
A CBEAY)” 2 5% I H FAO K 2013 4F5E "
PREERART , B AE L I R R R (1 AR W Z R A
BIRUME, LR FEAR R B F0E SR 2 T BR A
S5 T BT RE R HE MO VE T

A1 i A B, A B i U BF 5 4
A FTE] (Y 2 e Pt fie L T GE 9) 21) 1990 4 76 P i
A TR R L7 H R R
RIS AT [ X 2 22 () W AT b ol
RN T B, % 52 22 38 37 M (8L S HL W T R AT 5
FAXS L. AU PR A (LMB) (214 (LMR) (FLH
@ (LMW)3 Bk 171 9 52 38 22 T[] 7= 7L 8 (o e
(LMG) #EATE IRV, KA ATT3E 5873 R EE
A2 VL e 4 I 8 Z2 A B it Mk o B8 B 4R 1 R o
KA.

1 bR ik

1.1 R ENEE

FEMR B A FLE 63 MR SE AL
KPR SE T AL e K7 L8 AL 5 [ 7= 2L 8%
R RPRL, B I VYA RERE 22 T R AT B 4R 4L
oy 5K 4 T EE 3 FF R A R, 3 60 H i, R AFAE
— 18 °C VKA 45 F. e 27 46 3 7 &, % /R 2
Mezayme 7 5] 7™ 5 FLGE TE R | SCHE TE B3 Am o X0 BE A
K[ Sigma A F] W E TR YT STHER R bR
X RE A (2lE =98% ), L i U5 A= Rk 4 A FR A W)
77 ot Ak 2510 22 A A 4t

F AR - K840 A 17 Bl [ BAX , BT rg 1 e
IS AG BRZN 7] 72 5 SZF — 06 A B % i il /2 4%,
T S AR R A BR 2 | 77 5 F3042010 7Y JRE £ 2F 4
M 5E 4, KK VELP Scientifica 773 SX —4 — 10 BIZH
AHBEY CE g b ), A6t B K A A A BR A H
775 AA 240FS B W OG54, 36 B varian 77
SB -25 — 12DT B 75 B IH VEHL, T 08 2 A= Ykt
A5 PN 172 TU — 1810 LS AR AT IL4x Y66 JiE
T, A B A A BR 534124 7] 77 s RE - 52AA

RUTERE 2R AN, I oR A AR ).

1.2 XIWH*

1.2.1 BZFEEFHHSUE MKIEERRHETT
P00 8 & EE SR A & . g Wi GB/T
14772—2008 ; 5 [ it : GB/T 5511—2008 ; [l £ £ 4 »
AOAC 985.29 ; /K43 : GB/T 5009. 4—2003.

1.2.2 BEFEHEEMNIEENLIENE 2
WESCHR[ 7 1, FFRSVEAE i, OBUIE A v 0 7 5 it v B
EVEM RIS RE i, IO S ~ 30 peg/mL 1 EAEVER
FRUEVS IR, 43 54E 620 nm, 480 nm % 4 I =% 5
JE Agy s Augo VA AA = (Agyy = Aygy) WOGTE AL FR,
LR RS o B AR AR AR, 22 bR o R, 15 BE
Dy =0.014 1x - 0. 010 2(R* =0. 997 5). [it #l
30 ~ 100 wg/mL (1) 3¢ £ JE B A5 HE I W, 43 il £
548 nm,750 nm P T H G Ay, A DA
AA = (Agyg = Argy) WICAE YA R, STEETE R & i
A bR, 22 AR E R 2R, R EH R @y =
0.003 9x —0.010 2 (R* = 0. 997 5). i %2 £ f 11
Ago s Asag s Agao » Azso » AR [F1H 5 F2 D @11 BB i vp
TELAEVE Ry R SR TE D i, SIS  ELRE TE A
5 R ERY & .

1.2.3 EZFYRESEMNE KM GB/T
14609—2008 , I AR A& o, I e B 22 v 8 Fhe™ 1ot
RIS R T IRE L : FRE 0. 50 g A F
MALH H, M A 35 mLIBS W (MR © & AR
(v/v) =4 1), 7538 XUBE H om0 1k (235 B A
BPWT) . ¥ 20, LB FKE 45 2 50 mL. I FE i
BF, E8% B AR i 2R 40 T R P i A S AL R
W P B S 2R O S mg/mL 7EB B ROARIE
FRB I S TR, 5 85 VR v ) e 2%
Wl 1 mg/mL.

1.2.4 ZFZHEHUFPREEKRN

1) B v B2 I & e e

PEHOL TR PRI 2 ¢ e BIAEAL A 45 mL &
BE(60% ~70% ) IR ¥I5], M 42 HL 80 min, 7E
8 000 r/m £ B0 15 min, Y B UE TR , 5% i 7
SEPRI—IR, B I UR IR, 37 5 0B i P08 TR T e i 7%
Raan , O FEE 45 % 10 mL.

ST A o il 2 2 5 AR O - 2 B OSCHR
(8], AN [a] & 1 1 F BR A o XF BRI 2 L
Folin-Ciocalteau (i B¢ 10 £%) 5], #2515 A
4 mL7.5% Na,CO, VAW, EAZE 10 mL, {554k



55 5/6 M

W, F RN EEERRL T WTLR A FED A &N <19 -

JEHE R 2 ~20 pg/mL & FRRRMERS IR, = TR
ME 1 h S I AE 765 nm T AR E T TR WOG R
Ases 2R HIBRMERN SR, 45 1 7 F2B):y = 91. 986 Ox +
0.004 2(R* =0.998 1). il 5 28 4 £, I 2 HUL Y
Ases MR 1A J7 RGO TH S AL i rp B 2 1y 75 ik (45
FRAEETIRYE).

2) REAZ B e

PR 2R 2 ) 5 R I - S BRSOk (8 ]
FEREAEAE L. ARl T An s B A 5% 1Y
NaNO, ¥ 0. 5 mL, B2 J5 & 6 min, SR J5 A
0.5 mL 1y 10% # AL(NO,), ¥, &5 5 &
6 min, £ )5 A 4% 1) NaOH 5 4 mL, $25), B2
PR BEE N 20 ~ 100 pg/mL ™ T ARMEA I, %
U S 20 min. P E 510 nm 35K ARER R B O
JE Ao, 2 A E B 2, R R @y =
0.011 6x +0.004 0(R* =0.997 8). M EFE 3 7 st
WU Agyo , AR 105 75 R O TSR & v B 5
H(GERFIR AT ).

3) B B EE

PRPOCE TR MERR AR ZE M 1.0 g, A W i
40 mL,60 °C fm#A(alii 4 h, B, Bed, HH B R
PR ) Jo o, B850, U8 A e BB 30 mL, 7%
T, 10 mL /K7 fF.

AP E L T SRR S I - 2 SR (9 ],
FERVEIE B A ) 2 1) 5 SR R s o X6 R, A
BT E R EE N 5% & R - UK TR 0.2 mL,
AR 0.8 mL, #5), E FAR PR EEEFE O 8 ~
40 wg/mL FIFFEURBRBRMER T, SR )5 60 C KB N
A5 min, BB JE 37 B K JEC B0, 5259,
A 4 mL Zg CBEFRE. M2 550 nm PN AR HER
WL Assy , 2 HIBRHEITZR A BIH Gy =
10. 820 0x —0. 099 4 (R* =0. 996 3). i s %2 3 F iz
PRI 1) Asso , A 1015 75 B TR FE S A &
(G REIR N O IR Y &) -

2 ZRH5INHE

2.1 EEMITEERHS

4 AR RN EECE SR E R AR 1
LMB,LMR, LMW 3 fi#i 3 5 LMG 7¢ £ 585 i 4
FHEAGIEZER. R DA SRR )
BIAY H T LMB Fil LMR, LMW (61. 85% ) il
LMG(59.60% ) V& ¥ & 48w , FF X Wi Fh 22 22 1

B SHALS AR (L 210 /g L E
KA K, BE 22 W PE M o Hk AR B2 b ELBETE M
RO D, TEEEM S R L, B4
BIEM SN 6% ~7% , 5 H. Tang 25" 1738 1945
7. 10% —B. B 5 M RIS BETER 1 LA R U
B S RE R AL B, b I e P L S A A 1k
PRAE B3 By BRI RE S B 2 S HETE b R
AT K.

H 1 AL AR EAR SR T d w4 F
B T A E 14 18% ~ 15. 61% [ P,
Hi, LMB 2 [ & 5 s, LMW 2R 1 & ik 3
AR s T A A (W 2) A N
K EKRE A SR PG IR S, B A A E A
BRE MR EEEAIMS (5 MEA K 4% ~
77% )" 5 SR G 9 BE 2 K 1R Rk b fE 5 AR
T B A2, 2 5 A e B A0 B g R A T B R
W2, J T 2K 15 3842 8 2 #6052 1 ( Gluten ) |, 2
FLIBETE HLEHh FEA0 B2 1 B A B A

pie 1 AT, 4 FHEE A NS AR 24 (6.67% ~
6.90% ) ,EL L TG 25 T4 WA W i s Iy 2 e (03
2). AR BN AN R H RN 1. 80% ~
9.50% , 390 5.00% ~7.20% ,3F H.& & NKFT
TR RN DR , 22 52 i 45 6 K Jih A 3
R, C A BV TE M A TR

1 BEE L E S R R e Y
B S R 12.9% , LMB [ 47 4 3 i
5 14, 62% . 24 £ 2 4 vp 206 B 43 g A8 AT v
T B 2F 2, i SRR AT 4 R 68% ~ T8%. 5
L. M. Lamothe 25" 738 [ ( 382 f R A 5 T £ 2T 4
5 78% , AT MR L AT 4k 22% ) 45— B H I
J. Ruales 210 Jf3 il (B % BG4 & & N
13.4% , AR T PELT 4 5 82% ) 45 4%, 3X 7T fig
5 RGN T Y RV A A .
2.2 BEHTYTELE

HETY TR S HMES R INES. HESH
MNRFFRE 2R )6 %, L Ca, Mg, Fe Fil Zn
JLE. HFE 3 Al M, LMG |1 K, Fe, Mn JCZE [t LMB,
LMR Fl LMW [ 55, Mg J6 % & 3= %%, Na, Ca, Cu,
Zn JUE Fr i G HA 3 FIEEE M S EAY X 5 KA
TEMELE R (W 1) —F(LMG KA 7 ik b Hof
3FHE RO 4 ML AT R Y&
HARE , Na TCE S EAK, LMG Hiy K TE SRR
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A1 REZTBERRS K /100 g
SRl LS TEN SCHEE N HAEER Jig i LT 4 IDF SDF

LMB 15.61 £0.14* 52.28 £0.16" 47.76 +0.16" 4.52 +0. 16"
LMR 15.05 £0.17" 54.45 £0.23° 50.42 +0.23° 4.03 +0.23"
LMW 14.18 £0.14" 61.85 £0.20" 58.10 £0.20* 3.75 +0.20°
LMG 14.65 +0.16° 59.60 +0.21" 55.97 +0.21" 3.63 +0.21"

6.87 +0.30°
6.67 +0.28"
6.86 +0.34*
6.90 +0.32°

14.62 +0.21" 10.15 +0.21* 4.47 +0.21°
14.53 £0.22" 10.18 +0.22* 4.35 +0.22°
10.45 +0.33°  7.99 £0.33° 2.46 +0.33°
11.93 +0.19" 8.15+0.19" 3.78 +0.19"

iE :IDF Al P PR R T 4E  SDF D nl i MRS S22, I Xt 2 0 3 U S MH + ARifEzs (LR A R . fER] —
T8 In  MIRNG FRER R 2253 AN B3, AN /NG PR R 2257 35 (P <0.05).

K2 REL5FALBMEZTERFHILE

/100 g
s HH TEH feli R4
Bk 14.9 57.1 6.8 12.9
N 11.9 75.2 1.3 10.8
oK 7.4 77.9 0.8 0.7
Ek 8.8 74.7 3.8 8
Nk 9.7 76.1 1.7 0.1

1 125 mg/100 g, AEAR f 13k 2 BRA AT 0 755 01 4
B TESR. 5T 100 g B2 AT D)l 2 B ) LAY
NERIHJFICER Fe, Mg Fl Nn (7525 P Al Zn %
R LI LER H K. R RZER R R &
HEFER, T TR T BT RS AV SR 1
I A2y BRI R K A e
2.3 FEHEVUEMREE

i FH 70% T (v/v) V5 R 55 500 S BURE 22 ¥ i rp
2 Y, 25 R W3 4. 3R 4 50,4 3
32 A o Bl 697 ~ 841 mg GAE/100 g, LMG
JAT A B (841 mg GAE/100 g) ,LMR R fis &5
A% (697 mg GAE/100 g) , 5 L. Dini 251 458 g 4%
B AW A 772 ~ 864 mg GAE/100 g) 33k, #i3

S A R T R WA, Nz (56 mg
GAE/100 g), K # (88 mg GAE/100 g), /K
(139 mg GAE/100 g) %) 12852 i 4 5 -k fry
SELER R, 4 FPEEFE MR A B KK LMB >
LMR >LMG > LMW, 5 4 Fh38 32 i 4 (1) B Iy —
B, T REBE A B TR, R B R R ASHIE S
TR T R. Repo-Carrasco-Valencia 200 f B TH
(36.2 ~144.3 mg/100 g) , & 45 R M2 e
SR FH A S B0 I 53 R 2 R o T R 0 199 32
B HRlC A (RSMERE DPPH H 3 [FRAP 5
WP IT RS T 3 R SR BT AT M, Hepr A AT
Vh5 22 W | H R e A

BHE— KRG R e H B B IE R
RAVL A, B85 BT B P i R HE =Y
BT AR AT & i AR A AR (R
AINFEEFE 0. 11% ) Fle 33 (W47 & it R Ff 5
(0. 11% ) BiFh 2. th 4 a0, LMG i g 15
i (189 mg FFHEURER/100 g) , & & N
176 mg FFEURER/100 ¢, 25231 0. 18% , & T
TR R E RS MM KD RIS
HE R TAL B BeA 561 AR, SRR (Y 1

23 REVYFMALTEE mg/100 g
Ry K Na Ca Mg Fe Mn Cu Zn
LMB 907.0+6.4" 5.54+0.10° 105.0+3.2° 40.1+0.8" 6.60=0.15" 3.38+0.05" 0.46+0.01" 2.44 +0.03"
LMR 803.0+6.2° 3.59+0.08" 153.0+4.1" 53.7+0.7" 8.11+0.20° 2.77 +£0.05° 0.40 £0.01° 3.22 +0.06"
LMW 796.0 £5.3" 3.62+0.09° 150.0+4.0" 53.1+0.6" 8.67+0.20" 1.51+0.06" 0.50+0.01" 3.01+0.05"
LMG 1125.0 £6.1" 3.79 £0.08" 134.0+3.1° 32.6+0.5° 15.39£0.35" 4.18 £0.10° 0.45+0.01" 2.82£0.05°

S AET BRGNS 7R 2 SR 52 RNG 5805 25 5 3% (P <0.05).

k4 RETFPESH EXMALFESE

L S Z Wy (mg GAE/100 g) SR (mg T/100 g) A (mg FFECRER/100 g)
LMB 727 +34° 421 +38° 167 +32°
LMR 697 +28° 390 +19" 176 +37"
LMW 781 £30" 321 =32° 170 +29"
LMG 841 + 36" 336 +27° 189 +36°

E AR IV BAEE ARG TR 22 AN B A FNG TR 2557 B (P <0.05).
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AUI/INZE REOR AN K SE A B, B A BE A 5 i
BAR 8 AW PR R FIE A s & E B
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LI ACTE. {HLE 200 22 22 (8 4 i 18 SR IE A, ib
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AN B i AT i R T - D - ARBE A &
FEPLAE IR By I HL A AL T PRI 55 M)

FHRE, FRIE, FEL, REHE, REI4FE
(MBI ¥R &5 EMTRFR, T AN 450001)

v An>

I

>f

WE.CEA 4 A RR R EEA (4K 50% LB 50% ¥ 8 50% R 7 B2 ) # 47 £ 2548 B, vA DPPH 4k
A £ FIE R = 4 (MRPs ) 50 8 ALE M 694 ) 45 AR, AR B BT 18] \pH 1A R B R R Z e 4 oy \ ik
TR ZRE, 55 F FiX 4 NHFE A MRPs St &AL &R Fh, RAER S FHdd ¥ 4R ik m
2 R KR 4 AR £ A4S RO 0 R v AL Pk K — %, 7 DPPH g da%,g & 3 AROIR B AR R

50% T8 >50% F BE >50% 5+ W BE > 4K 773 69 mAR A S A A iR E 134 °C, R A 18] 87 min,
B Ak pH=12.0, 8 & KA 5D - AR BLA 3 11, it £ 50% TEAE A BB R Al 6 54 F
MRPs 40 B AC & MR 3%, 2231 5043 0 %t DPPH g R e 238 F R R 4 41.59% , 5= FRiX B iF iR & A
40.72% AL 5 R T 5.

KR £ IR BRI 8 8% & ;D - A4 ;DPPH A b A& s 8L &%

RESES.TS201.2  TEFREARS:A  DOI:10.3969/]. issn. 2095 —476X. 2015. 5/6. 005

Effects of the different reaction antioxidant activities of the
Maillard reaction products in carp protein-D-xylose system

ZHANG Yin-liang, LU Man-man, ZHANG Xin-yuan, ZHANG Lu-yan, PANG Dan-yang
(College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract : Maillard reaction was made with four different reaction solvent ( pure water,50% ethanol ,50%
methanol ,50% iso-propyl alcohol) with DPPH as MRPs antioxidant activity indicator. By single factor test,
the effect of temperature ,time,pH and concentration of reactants on MRPs oxidation activity was studied,
and optimum technological conditions were obtained by uniform test. The results showed that the effect of
Maillard reaction by four kinds of solvent had a similar trend , the order of DPPH radical-scavenging activity
was 50% ethanol >50% methanol > 50% iso-propyl alcohol > pure water. The best optimization condition ;
temperature 134 °C, reaction time 87 min,reaction initial pH =12.0, the quality ration of carp protein to
D-xylose 3 : 1, under the condition of 50% ethanol as reaction solvent, MRPs had strongest antioxidant
activity. The theory of DPPH free radical clearance rate was 41.59% , the actual test clearance rate was
40.72% by calculating,the optimization result was reliable.

Key words ; Maillard reaction ;alcohol solvent;carp protein; D-xylose ; DPPH radical
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FRE,F AR KB IER A 6% E 8 - D - AR Z 8P 0 G e $23.

0 515

471 ( % 4% : Carassius auratus, fa FREY , 15 42 65 T
R N R ROEE RN AN (PP Sl ES AN
oK. Pl B A w R Nt EE RS RS
K13 g AT XFHE 5 H i & i 2 5t B O R =
FEPR M4 | S 11 A AL, o I 1T A5 AT
B P R 0 T A B BOR L ST R B A
TSGR Z KR A I AR R AR B 0 &
PP EEIR , X 2 ) 5 AT 1 900 I 58 2 R, e 1K il v
RPR L A TR IMBAE BR. R , o B8 A2 0] 1 A8
o A —E R TGRS TR

ABERT A B A FH AN S A BIAE o s XS AT B
S FE VR T, i nl 312 i S B RE . 25 A 55 49 [ it
AT, 2k A AR 55 (8 WS, 36 BE By 1 {5 R A
BETE Bt UORE A D e PR R AR R A, 8 T
HE R B W PR v J

FRIEN 48 & A E R AR L B
RIS 55 B Bk 1 38 J5bE Z 18] K AR 1 — R A K AR )
SN, 2 A 01 b B 10 i s ol i v, R Y
U EeuE i DD N NERE 7 o &= €11 | R < T
FNEZ2 530 3 A B B W B 3 B A AN
IRV 90 J5 P S A S0 73 5 P 20 7 B 3 S A s e 23 AR
FEEW T 5 R P B 2 B A W A 4 A M A R
SRS TR A OB SE R R R A K
PPN BRORE A, SRR SN M) (MRPs ) ASAU%]
1 8 €8 RN R B AT — 5 1952 1, [a) Ik B A
s FUAAL PUTE AL P 58 55 A= Ui 1 AL 27 T
B0 , JEH RS BRI IR S — 46 E N, S [
IMEE Y, HU AR M 2w 58 T & it
UML) BHA, BHT g .

XA AR KA 2 0 6 h A S A R R T,
U AZ Al X 58 BLPE [ 23 77 AR — R B S . WL
Bahes %5 BRI, FEARFREL R 1 2 1 K/ 2B
HREAT S PR SN A A A bl — SR IR & A
Wil s HE AT R 5 A B TE R O - LA %
W, V. AL Yaylayan'' 5% BURIDRE — H &R 7E (AL
Fe 1 s 2 iy 7K/ B 3 ) 1K & MRPs o, 45 21 1
C7H11N104&%%5§E§E@%%%. E. J. Cho %[13] 1t
FERRT G T A A — TR A AR R o B TR
FIFNEEA A i MRPs, 85 1L B, 728 F LR A7 1
VA AR R R A2 e b (H 2 - R L
MR L AFAE TRV 0 48 A2 7 .

KIALAK , WIS 52 0l B2 i AU 65,75 49 o 1) 5%

PULE SN 2 A 7K 7R R 2B AT, 17 B 5 rh AT Y
SERLAE S AL 0] BEAT 7R VAL BT 19 = 5 1. A S
e 5t B PR R B Y AN ) e N i 7 o 8 £ 8
=D - ARWEALE AR, 16 Hh ALy 1 S L 5] , I
A AR ) B A B SO 2R, O S I S B AR
F AL B K H 7 W i BF 5 B I — b A 1Y
2%,

1 RSk

1.1 #M#5EE

FEARH SR i (EE RS RN 13%),
e~ i KR N e T X AR T 5 e K S (O3 B
al) , KHTT & TR AL LA RA R D - AHE, -
2B A AR B A BR A =] )7 DPPH( 1,1 - —
FIE -2 - WIEE A IE) (Wl Bt R A
JEAIBHEAT PR 7] 7.

FE AR - DF — 1018 R i P ms g 45 £
A Gl ) , LSO T A U8 A BR 524 2 7] 77
CP214 H1 7R, Bl ( B ) fUae A PR w5
FE20 525028 pH i, Mpke sl — FEHI 2088 ( Bifg) A
FRZAF] ™5 UV = 2102pe FEAAT WL G LT, U JE
P Eig) AAS AR 7.
1.2 REH*E
1.2.1 ARREBAFTENEBREENHEE
i (FEEBUT R 13% ) bRk R VN ME B A,
e i £ P SR T4 R RSB £ 2 1 R R R TR B
EESATAUESRENIZT, 1IN

1) VB 4. o o Pk o B £ 2 (6 ) R
4.81 g) 5 D - AR#0.63 g(Ftmtt 1 0 1), 2051 H
ANF R R (4K 50% 2.1 50% HE 50% 53
) AT S R pH O 7.0, R 2@ A 2 25 mL %
FRRTI e 2 1Al 3 i R oF 2 D A 3 ERT - RIR
BRI 2 50 C kAT SO 60 min, 17 fE TV HUEE SO TRE
TUOK A o ug, BOEW Fr 5 3% BRI iR
1E 75 °C,100 °C,125 °C,150 °C #1175 C &4 T il
A FRLAE SO, T HEA T ARG 5

2) B[] 20 . o o R R B £ B (6 R EE
4.81 )5 D - A#0.63 g(FtL 1 0 1), 2051 H]
AN SRR (47K 50% 201\ 50% I E . 50% S+
PR ) B s a8 pH o 7.0, 3@ 8 % 25 mL; [
IR o 2 50 S e v, 3 ™ S A I TR
PR 2 125 °C Sz 30 min, 171 f s BT UKK R A
A8, BB ], 0% ER T KU #4 60 min,
90 min, 120 min, 150 min A1 180 min ] £ &7 75 7.
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VEYR, T R4 T AR ST

3) pH 41 o K 6 0 2K (Y Py g
4.81 g) 5 D - A¥EO0.63 g(Jrstll 1:1) 433 A
[F) SR i 37 (47K (50% £ B .50% HBE . 50% S+ 1N
) AT RS pH 2y 4.0, JF 84 % 25 mLf I
IR AN i d N RN o = s M L VE R R VAR 10
P 125 °C [ % 60 min, 1M J5 A B T rkoK P22 .
U8 BOE AR s 45 B AR TR 4 mol/L (1) HCI %
W1 6 mol/L 1) NaOH AKX % pH 4 5.0,6.0,
7.0,8.0,9.0,10.0,11.0,12.0,13.0 J% 14.0 %
TP SN, T e A A DI

4) b i 4 /ﬁfﬁﬁgﬁﬂﬂﬁﬁa ( B fr [N JBE
4.81 g) 5 D-A¥E0.63 g(Fig it 1 : 1) 35l A
[i] S 35 7] (4l 7K\ 50% 2 % .50% H S \50% S35
W) AT RS pH R 7.0, JF 2 2 25 mLsf i
IR AN b N RN = s M L VE R R AR 10
YA 125 °C i 60 min, 11 J5 86 e b i e T oK
IKHA AN L8 O R R ?’Li@ﬁiﬂi%‘{k R
ﬁEﬂﬁlEE{%ﬂD 7[(7]@ HRH1:3,1:2.5,1:2

:1.5,1.5: :1,2.5: 1%[13 1,%%3@&1%
Ear“m ﬁ'ﬁ):a_#ﬁ*ﬁaéu g
1.2.2 DPPH EHEFERENWNE Sk
(15 ] /il DPPH 35 B B8 77 /) J7 123 9 R AR 15 ok
TEM AR T MRPs /50 040 16 M. 0 1 FR
0.011 8 g () DPPH % T 100 mL Jo/K Z B, 5
SEZEE 250 mL, it /il % 0. 12 mm/L f) DPPH %
W H 1 mL SERLAE SN g (50 A5 RS ) L i A4 mL
DPPH Wk, #25) , % 2 v 30 min. #R g F 48 4hn]
DA A EETTAE 517 nm B 4504 I FLM G R,
ICR Ags i B3R A T mL Y 25 B F /KA 1 mL
(R AU (SO A5 B ) A 5 i 41, JFAE 517 nm

ZUF TN SE WG FE(E, 8 M A, 15 DPPH A
FNE R R TR N
DPPH g w4 ik % A=A 00

n
1.2.3 A5 ERKFi®IT L DPPH A it
TR IREMIFE R, SR U6 = (64) 7 57K 2%
PRI 1.

2 ZER 517
2.1 BEZRR
2.1.1 BEMAERRMEAFT MRPs iS4 iEHE

DREME  SC LA S SR A Yk R AR S,
TRV R R )38 P AT P Ty T 65, B 7 2 2

K1 U6=(6%)¥HgiXBREKRTL

7K BfA]/min Jiik b (B8 E © D - K¥E) pH RE/C
EIZ Xl XZ X3 X4

1 30(1) 2.5:1(2) 10(3) 175(6)
2 60(2) 1:3(4) 13(6) 150(5)
3 90(3) 1:2(6) 9(2) 125(4)
4 120(4) 2:1(1) 12(5) 100(3)
5 150(5) 3:1(3) 8(1) 75(2)
6 180(6) 1:2.5(5) 11(4) 50(1)

TR R, MRPs Hf B 4 S8 T 0 R LE
3 ol N7 S | e 0 £ o 3 I S I N i D5 I L ¢
ARTEE X MRPs [¥) DPPH [ (i 238 BR R (W52 .
B 1 AT LAE H, AEEAATIA , AN TR B 700 T il 45 1)
MRPs X} DPPH [ p 3 (1) 785 B 5 41 Bt 2 1L 1) T s
T, IR EE RS 3] 150 °C J5,50% &1 4l K 175 7
) MRPs %t DPPH [ H 3 1435 B R 45 7 F [, i
50% F I 50% S5 P 1 D) 475 222 2% 0 348 i 1) e 4. 3L
H1,50% BT 1 MRPs (138 B e f 5 , R
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P n P .
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2.1.2 RHEMAREREAFT MRPs iS4 E %
RO &2 AN AT, BRI )X MRPs
) DPPH [ L35 BRR AR, & 2 T LR, A
[F]37 700 T il 5 14 MRPs X% DPPH 5 H JE 1) 75 B 2 il
5 TS0 R [ 14 0 4 25 2 R R n vy R, HAH . 2
[ A S P 2 5. 3K 10 B Iz 07 s i) Xof 55 7 72 )2 it
PRI P 11 £E A R ) 5 T ) 35 Y
FEAR 2] B [0 2 i S 7 4 sz o+ i) 7= 4 1 A R
HIERB AR T

2.1.3 pH EXARERF T MRPs i S iF 1R
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A HAE IR EEF pH 205, %F MRPs Ht s A0 15 P
HA W (P <0.05) B2 HA T AR5
LIRS (D38 3) . 4 o A 2 5% e A (] Jsz g 75
FIF MRPs 74 AT M 19 2 0O F AR - pH (X))
> IFEL(X,) > RBE(X,) > B (X;).

K3 AR BMSATEREK

i H fiiHE i g4 Py
1 377.909 4.412 95 85.6365 0.007 433 63

XX, -0.007 682 38 0.000 088 452 5-86.853 1 0.007 329 52
X’ 2.552 96 0.031 6343 80.7022 0.007 888 1
XX’ 0.000 176 203 8.552 14 x 10 ~® 20.603 3 0.030 874 6

LY -4.740 29 0.0593831 -79.8255 0.007 974 72

[l 7 f. ¥ = 377. 909 — 0. 007 682 38X,” x
X" +2.552 96 X,> +0.000 176 203X, x X,* —

4.740 29X, x X, 2355 19 B 1 e A AL A5 18
N E 134 °C, NI ] 87 min, [ N B pH =
12.0 8 H 5 D - RBEFELL 3 : 1, J 7
50% LA Ry BORLI A 26 AF R B A SN )
PUAAIE TR fie s, 2233045 X DPPH B g 2 4 2
WHEERAN 41.59% , SEBR IR B BR 3 40. 72% .
H AT A5 3 2 R LA i 18 fee (I 2% AR 45 7 il
#19 MRPs AR BT AL TG, L4 A ] 5.

3 ZRHE

ATR T 4 FAS[R) B 35 59 ( 27K 50% T
50% WP 50% S5 P9 1) #E47 &hi s ), A DPPH
H B AR MRPs 4148 A0 G PR A 55 5. B R
IS5 LI, MRPs ()BT A Ak RE 71 7 A [R] 2 o
T ¥ It o ek PS5 178 P vy R s ) %) SE < 2 3 T 4 5
(a4 RO TE] RO 5 R 1) MRPs (940 8 AL 1%
PEYITE pH Sy 12,0 Bhik 2 B 5 , 520 s 4 8 6 8
() e 3 TN B A5 BT MRPs i3 AL fe )y 2
FHRITE 50% A Ry B s R 454 T, MRPs
AL IE M LA 3 21 5. SR G X 50% AR I
NI I - D - AR, DR
bt e A 2025, 45 R R W] <4 o B R 2R 5 T S [
ST MRPs Hi 5040 3 1 14 32 IO 3 KR
pH(X;) > W] (X)) > (X)) > i (X,). &
15 5 R A5 B AR AR 25 1 R IR EE 134 °C, I [A]
87 min,pH =12.0 #6515 D - AWEFE L3 ¢
L ARG 50% s W i 51 v o™ A 1) MRPs 471
AL T B s, DPPH [ | 5 1) 38 1 BR 2635 3|
41.59% ,SEBRIHBR 3 0y 40. 72% . & H0 48 S iy i 21

FEREAH) R TR K50 o, Al RESE o TR AN ]
PR R AR BEEAN TR L S AR T RE 2 5 Amadori HE
HE=P e A0 - I HBEH 2 - Bt -
1 — PRtk 08 1k SERL A8 SN D AR I ) Jo. %ot T 5L
TEI A IETE 2 4 R AEBUAR 2R BOK R b, il
SR F rp AR K R R SE LR RN r R 2%
BOXROFTERL D, SEBRR R AR H MRPs 173
B SO PTAAA LA 15 4 JE 4R 5T

S Sk
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Progress in molecular biology detection
technology for food-borne pathogens

JING Jian-zhou'** | LI Hong-li', SUN Xin-cheng'**, HU Jin-qiang' "
GENG Yao'??, GAO Hui'?*®, ZHANG Hua'*?
(1. College of Food and Bioengineering, Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. International Joint Research Laboratory for Food Safety of He'nan ,Zhengzhou 450001 , China;
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’

Abstract ; Along with the advance of molecular biology, the detection of food-borne pathogens have been
developed to study phase of biological macromolecules. Through summarizing some new detection technolo-
gies for food-borne pathogens it was found that DNA probe techniques, PCR techniques et al, had became
important tools for detection of food-borne pathogens with their characteristics of sensitivity, specificity and
rapidness. The future detection of food-borne pathogens would toward the direction of high sensitivity, high
specificity, and convenient operation, which depended on the improvement and innovation of the existing
technology, combined use of a variety of detection technology and the emergence of some new technology
and new methods.

Key words : food-borne pathogens ; molecular biology ; detection technology
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5 T A LU0 £ i 22 4 (food safety ) 15 L
S YR ATE A E YO AR A R S 1 2 3
TA R . BB AATE B 45 F0LE 35 K 1 A 1ot
P A A % R AR IR AR T

WFSE R B, IR 0w B AT BE 2 SO
YRR , HAZ 0 M AR A TR B V0 1T R L
ZEHFE T 45 22 B £ U vk SO T 8 AT B 5 R R
Pel U JUAR B RS A R R
JhT B 0157 . H7 2R Ek PR F g & AT

LG8 BRI £ T S5O0 TR R B AR, 75 B XA
EATHIIG P G REME 4 B AR AL ST | I3 25 Y A
— RYN A S A7 AEFERT | S2 00 0 B B A5 . —
S A 2 2 AR QTS 4 A AR T I S 2 % 3k
BAF, Nk =z RGeS BEE 5 T AEY2E
AR HES o IR EOW R B 8 % B E T 0
FAED K FIB B, LB T E R B GER. DNA £
EH AR (PCR $E ARG 8 R I F A , A UKy
SRR R A, B R8O TR SO B R 1 TR
ETH.

1 DNA $RETHIAR

DNA 52 2 i B bric ¥ OB R A &R
fiff DR AE R R ICR ) bridad iy
G DNAY 70 Bl 14 455 $2 HA g 28 e 2 3T 1Y
JF ], G5 # DNA JE R Z% 3¢ DNA 431, SR 5 i 3
M2 5255 P HIWT AR S o2 S & A BAnicEy. &
BRI R A ) R S M R S R R 81 o B bR
DNA, LIZJF 5 () 5 4 DNA S 2258 8741 . DNA 24+
AR S A TIE T ARSI 445 SR ) s P e

A 2258 7 vk 2 A R 2 ok bric 38 4, vT
REXT MRS B fe 3, AR TR = L4, HAd
WIZEAMICIRETTE RN T 55 5 o ik, IR AE 22
FHEAR A=A J7 v 1o Ak 2 & 6 ik 5k L 2 vk A7
. SEAER , DNA 4R R DLUH S B 5 S R 484
ML BN TR S 2R A EUR R
M. Y. Zeng 25 Beit G 2R - DNA QURAL, Hod—
SRR A YOI EMB M R &, 7 — A
WA REMERORL A S e, AT LASE B B 0 B 4
HAHT, R T LART DNA 5B R H e 41 19
S, JF HOR I R R &, LR I FR Gk # 14 x

107" mol/L. i %5 DNA 5§45 A i AS W7 % J il el
B, R AT SAR T .

2 REMHEOHIAR

BAHHE N AR PCR(polymerase chain re-
action ) FEASEFEMRIME I ARIE T K48 DNA SEid
b AR BB AE Ry SN AR AR, PR B N T i
B FERZ T BRAVE 514, 4 b B AR WA 1 1R OIS
Yy, 7ETit # DNA A BHE T (851475 & 5 DNAS-
—3 7 ) F B 5 E I T A9 D U5 BT B R, 1%
XU SO R iR 2R AT — %8 2 . 451> PCR
PEFAALHE 15 T A2 M AR IR R L A i 3 A4~ 20
BR i3t 20 ~45 /> PCR 525, RO TEE J6 1 (8] 9,
fEE MR Y IER L E AL, SEE sy .
PLEAE ] PCR G £ Y51 B0 T 9 BRIR 22,
L PCR, Z 8 PCR, 8¢ 98 ) i & PCR, ¥ 5% 5%
PCR FiIJ§i i PCR %510,

2.1 EMPCREAR

FIF PCR A £ U5 PR S50 147, B o et B30
TOTE B I 108 5y VR R TR AR, AR i ol T A 2R i
DUBEICH: DNA, i {& DNA & 4ifk )5 i PCR 4714
#1DNA RS F 81, S5 Hh 8 F Dk s 45 5
HHE PCR B AAS ARG W0 o A6 P 4 5k BBk, iy LR
SV R AORE . AR R R B0 Ay T 2
R3] T )z N H.

L PCR FAKS H FRAG, A A & v BRI A 4
a1 H WAL AT DG | & RO & A, 5 AR ge my Al Jy
2 FE A, AR IR D 1 A it i 394 73 1) B 1 iy L
B Y R . SR E Al 16 h T
REPRSE , R T O157 . HT BB TR AR Ji 175 TR vk i 24
2.0 CFU/mL L RE A DU 5>k , 5 9 4G DU B ] 7E 24 h
P, RERT A8 R B . K. K. Bonnstetter 25 F|
PCR £ R >k & I 4 5 4 %45 2K I ( CA-MRSA)
USA300 , A6 45 SR HERA Pkt

L PCR 2 AR B 18 57 1 L 52 2 A Ay A il o)
G, EG T PR H B F 4T F PCR HAR B
SRR B ot D T PG AR R I 4 (R R A K
B, 45 RUER R ik 99% LA F, I HAR BH: R % T
1% , [ isf 3 4 1 A B %) 1 R
2.2 %E PCR A& (m-PCR)

Z# PCR HARE A 757 #L PCR BOR B4l |
) — Rl AU 3E R R B L PCR BOR 1 R L Rg kel
L AP R, 1 28 PCR BORBE[R] I 414 w54
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WZAHIW R B, Bk Z & PCR 7 A Ha L PCR
HARTEAG . ZF PCR A FE 4 M HiFl

SRR I 22 P SO . AE R — S RN AR R
H A Z X R S 514, X e 5 9 8 F AN TH H b
W, A R R AR 5 26 IS AR, DU RE [ s 3
W1 R ZF H A DNA 35 31— A I 22 Fh S0
R H . A. Sjoling 25 F Z & PCR 345k
5 1) 7 08 0 TR, A T G 00 395 P R
I R T s i P AN A AT 5 [ RS A B I, 22
i PCR AR 1 BE s S X BE RS PRE 2 Wit
P EA O . T W4 # S, T HE PCR
SR ZR ik 3 RIS I 5 F e IR SOR B E Y,
W T AR . N S IR Ak T £
PCR (1% 520 A 21, A [) Bsf 46 00 4 5 €2 3 A Bk 0 v
PTG B A B EC T, SRR B GR 1 pg, HLA R R
PERGE A

B ARSI B — O T 1% B AT AR R —
Pl i BT 2 X RS 1 ), fE— MR R i
1 FEl A B 9 DNA ] X B A 2k 4 1 3 784 5
o BRI A FRT B4 4 R, R v T AT o R S, O L
VB A B P . B A R L BRR  E T
ITS J¥%1] ., 16s rDNA Fl ompA & [X 4 ¥ 2L [N, % 11
3 X519, G5 R BoR HAT TR RE St 5, Hofth s vk 2
B 2R B AN 2 52 W 45 B A0 HE B PE. A. Cano-Gomez
45U 2 @ PCR AR X I /K P9I HEAT 43 281
73 ~5 h.

Z T PCR H AR T % # PCR £ A4 57
e BUBMEL RO A, T LR AL T B R A
TSI AR TR AN B [ (HE R R AR A — S il B
AR ) AR LA BB, B B R R T AT AN BT 1Y)
AR, IR R R I AEAE 2 X 5190, %) BEAH
a4 T %, R £ PCR AR TAHa £ Fh
AR A e HA T K AR 3 S0, 4 I G T 2 U
O R Y R 1)

2.3 ELERAEE PCR HFHAR

S it PCR AR, J& 76 538 PCR & if
KRR IMAZO Y 5, 38 5 WU DEOEAE 5 1k I St
a4~ PCR R W E R H 1Y, e 2 i i h 22
RIVRT S A B A 7 B AT Sk 2 T B
YYD NCHED , YRt FE2H SYBR Green
I, YOPRO, b Z %&, SYBR Glod %, b SYBR
Green 1 N FH 35 ) 12 3 DGIREF ORI 43 R oK gt 4R 4L
Oy FAEhR IR A BRAR M A R4, B R A L

9 %8 6 4R 41 A TagMan 45 £ 1 LightCycler X{
WEF.

T AL DNA Yol e (a5 f5 8 38 e AIG T 9%
SeAE SR , PR I S I 92 1 B PCR 7RSI 5 A
J7 i FE B iRaESE " #57 SYBR Green I SZA}7¢
JEAE i PCR A BOR PV 1T, 52 BRIV ]
T B R, LR EE 2 ML PCR Y
100 1. #1804 2 MO K R 7 o 1Y) ydid JE A
JiI TagMan 8%t SZIF 926 PCR A X K 7 2 A 1
PEFTRGN , A A 7 S5 P e, 17 LA 00 R 2 R &
PR

TE R % 2 o [ B A TR (19 58 S B 1A, 36 7]
LABEAT Z 9258 PCR., R[] 60 22 £ V5 1 B0
T SRR R S U K AR 22 8K B AR [ 98 6 2
O T HRER S5, T LRI 3 A e Y EOR B 4
SR AR . Sk A B BURIC TagMan
PR, R R B TR N 2 BT T 3 F DL 1
% RTi-PCR J5ik, 4 7 R ).

SEI 32 PCR $ AR SEHL T PCR H AR ME PEF]
SE IR, B AT LE 3 3 S U6 8 7
FERST A2 AT, R T R U %R A
SR I, R AT B vk S
WL, AR T S 86 45 R 7 LB 6 T H Dk 3 1
FERII I e B H T A AR 2, B R A
GFF A SRR R A A, A T 1 fE
2.4 FEES PCR A

Wi 5% PCR(RT-PCR) $AR 5% L PCR £ AR AH
PO A AN [, 75 T S 30 2 S5t 1 A R A 5 o
(¥ RNA JZ %% 5 i cDNA, T LI cDNA g 61 g # 47
PCR 4.

B PCR $: AR 1L DNA WK LRl , o
RUIX AN PE T 15 15 T, 5 5 T ARG 0 4 SR 1 4R B
ifii RT-PCR 4% A AEAR 1 3 D 5X — £ mRNA 241
A i) — A>T B R, 1 RT-PCR AR H
AR B mRNA J2& 7547 7E , T A 08 G5 B F oy
B X4 R 926 RT-PCR A 5 12, AT 45 S
RGN B9 T B F RS TR B0 A LM I
W) FG 7 g i R 1 O, G I 5% R T A % 0L
. N. Molaee %™/ 3@ i RT-PCR 46 I 1 I K i
M FF I, Tol BRSS9, 9 % 315 165 rRNA fF
SIWIRA L, 8 EF-Tu V55| 97T MG ARE FH 4 45 5 14
KR
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2.5 JR{I PCR A

J5if7 PCR(in situ PCR,IS-PCR) $ A & 1990 4E
i Haase 8¢ N7, HJEHUZ K PCR BR 5 R AV 4%
LHAMEGE G ZPAR TP 5 #4757 PCR
M OV R A TE PR AN s AL 2 R b AR A R
PEZSCHOR A AL BRI H AR X H 19 )7 51
HEAT RN AN A 250 2. — it IS-PCR i R # 1 £
FELAN JLAD - 40 f [ % 2 g H A IR AL PCR 4
ST E i/ il B

ZHARLE A PCR F AR Y = RURe S 4 38 A
DA B RE 20 W o o7, H A PR R BOR]
TSI W I R s S 5 2 T R M9 o R 7 D
£ PCR 4" 14, 45 4 FH 3t o 240 {500 71 4K i 7 7 A
W, T2 1 35 BRUK O B E 98 B HOR | i H AR T
DA TRI S 3264 5 00 0 089 o R . (A7 7 T 5 Mk
25 BAEE 2% s B SRR RE A Bt A BT SR i, i
A itk — LW .
2.6 N SHRYIE LAMP AR

LAMP ¢ AR & 76 {& S5 i 185 3 25 14 (60 ~
65 C) , M5 Bk DNA K50 (Bst Jif) 51 &1 H 3
RGP B S B, AN 2 fd ] PCR X, AT
BTGP W AT LUK L SR AP, R I T D) i
i AT BRI I HUs G

LAMP $ R 5191 i1 ffL 4 i PCR H AR A Hb
WA, E T B BT — X S P 5 4 A — X
FSPES G| H R TR bR R
SRR, TE BRSO s R Ay T Tz

LAMP 7R Gg P A I 12 95 v B0 i, 187 XN
U0 oW AT ER AT Sadd2 LD, BEHH 4 &
LAMP 2|4, {LFERT 40 ~ 60 min, $0% 5. LAMP $ A&
W4 2551 T UM EE E 5 b 6 A4 S X, PRk 2R
FHU% HR L PCR AR B, B A% 25 3 LAMP 4
ARFNE L PCR FAR AT T LA, LAMP FR S fiiks
HBR A 10 7 T H ML PCR AYHG H R BR{CH 1077, R
TCRE R 100 5. LAMP £ AR AN 75 2l 1 B3 5t 194X
A AR, B 25 o e AT PR AR UL 2% 7 kAR
b, MR T A B R B UUUE , B v] AW oE
H AT, PRI AR IS A 76 358 2 B 7 AR S 4k ) Ak
T8 KR

3 VB REOR

AN R B R A E R I 1Ay T

SE TE
ek BCHE R B A8 TR 2 A 1 2 T, 3o ek

IR A T-5 B R A2 I, 52 B 83
(R . 2 0 AR LA 7 O 7
— RN S B I B R BT R A 44y
T A TS5 A AL TR AL, b S R 3 B
VSIE SIS & AL s & N B 3
RO S5 B = 5 H R U T4 TR &
(OSBRI R O AR T,
UL PR 75 R A R A 32
3.1 EESAHEA

LR B AR S B A B R SR R A 4
B ARG, 3 SO FREEJ& cDNA, DNA H B o 2 % 1
PR, A 3o I B (0L e AR 5 B
SR ISR TN X BB SRR 5, B A BT
R

T RAT 2 4 SR B R 5 A T
GEA T A B F BRI . H. Zhang %5 76 9
BB [ 4 1 DNA. M3, Sk ELISA 4%
AR S855 AT B 5, TR A 52 B AT WAL, AT S
ST 720 TR O I O A 720 20 I PR B AR
54 PCR 44 AR IS4 , 6 4 A 11
(B ) LSO , ELAT BT 10 0L FHT T St

LIRS F 4 R R R BRI B T 177 9 DNA
S TR T, ST B 5 G A
s, BAT LK 0 3 PRIV ) LR B AR A7 A —
Sl TG T R L B A B B P G
LR 25 5 v s T
3.2 BARGAHEA

B P R — P 1 B, A R T
HE R P PR R I B B S R Ay, R
PR 1055 22 4 (0 4R AR, 0 6 5 0 2 )
TRIJTE 4002 130 S0 5K A5 . 25 2 10 0
RIS 5 FEANSE 3 | 1% B A W7 7 T £ U
SRR ORI . S S i T WM R
FORAI 4 8 (A BRI, 9 L5 HL A £ DM SO
BAT AUV, 5 AT A I 25 ST AR A

B U AR R — TR, H R TR
S AELAEAR 5 1 M 1 R R 0
KT R0 57 T A7 A — S P B ) 5 3 i —
EWFRRAL.
5 4EiE

i 4 LR W O R I | B T — S
EUEPEROR 10 5 T/ W2 R, I DNA 55 4%
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A PCR FARSE X BRI HA RUE = 5 1
S48 IR JEE PR DIE AL, T Bl PR AT 7 B

AR YL ZONG T (9 KA 16) 3 85 U L=
Rl AR AR Y 7 1] &%, 1Rt OB T H B 2
A B B BCHE BHT 0 Z2 R R I B A Y 15,
B A HOAR (ELISA $0R (28 PCR HORIIEE 55
I HARMAE T —SEBr RSB ik 9 B, 4 LAMP
PR T /K s P B AT S8 )™ 3 SR, 48 44 T L
HABMEAE. SR, 3% 205 AR b A 15 TARE— 22 1
SERANTEIE , AR B 5 1 52 B s 00 10 114 e
HET7 k. 3T A AR I B T g AT B 28 42
TR IPIL, REA RN T K A L TLAE S0, B
PRSI R A A e N R0 A iy 2 4.
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TR &AM A AL S AW 69 F w5 3 RN 28 B ENE R E IR o B T AT ROE St
KRR R AR R @ ARG RS A K. FILER K 35 CF TSB 2424 h VR EMRFRA T E
PPR,PVC, 3% 3 Fe RN F AR @ R AL T 09 A AR RE. LR @A B RS A | 5 3] SRR A R
4740 > PPR > PVC > 3l 3. X 3L A FHHURE B st £ AR IR 69 T s v S 35, ELHRE AR K, AR 2 T8 A
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KEBIR . A mA A A WA R E R
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The effect of different surface materials
on the formation of Listeria monocytogenes biofilms

LI Yan-jie, SU Xin-guo, YAO Yu-jing, HUANG Jia-jia
( Guangdong Food and Drug Vocational College ,Guangzhou 510520, China)

Abstract ; Scanning electron microscopy, ultrasonic vibration isolation, culture surface plate count were
employed in the investigation of the impact of PPR,PVC, glass,stainless steel on the formation and growth
of common foodborne pathogen Listeria monocytogenes bacteria biofilms. The results showed that Listeria
monocytogenes could form stable biofilms on the surface of PPR,PVC, glass, and stainless steel with TSB
culturing 24 h at 35 “C. The bacteria number adhering to the surface was from more to less in the order:
stainless steal > PPR > PVC > glass. This illustrated that roughness of the material played a great role in the
formation of biofilm. The rougher the surface,the easier the formation of the biofilm. Improving the surface
properties of materials to reduce the adhesion of bacteria could be used as a kind of new way of indirect
control skin membrane.

Key words ; surface material ; biofilm ; Listeria monocytogenes
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The preliminary research on the antibacterial PLGA membrane

WANG Meng-lu, PAN Wen-wen
(School of Life Sciences ,Zhengzhou University , Zhengzhou 450001 , China)

Abstract ; Taking the thin film of PLGA without carboxyl end group as the material, sodium hydroxide and
ultraviolet ray were adopted respectively to make it with carboxyl end group. Atomic force microscopy was
used to characterized the thin film of PLGA after treatment, and its hydrophily was tested. Then grafting
the active protein bacitracin through the carbodiimide sequential method, and the antibacterial performance
of the thin film of PLGA before and after grafted was tested respectively by the methods of acridine orange
fluorescence staining and MTT method. The results showed that the chemical structure of the thin film of
PLGA dealt with sodium hydroxide and ultraviolet ray changed obviously. Compared with the blank thin
film, the hydrophily of the thin film of PLGA after treatment became bigger. Compared with the thin film of
PLGA without grafting, the thin film of PLGA after grating had the certain antibacterial performance, and

the antibacterial performance gradually decreased as the grating concentration increased.

Key words: PLGA film; Bacitracin ; graft ; antibacterial performance
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W FLA , 26 T 2 AR 650 nm, 13d B 4 B S (1)
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WA P9 240 i Kt AT SO A 0 R ) 394 T T 32 34 i
A Ul AT T R Bl 2 A B T Ik PLGA S
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a)as [ bYBEAES me/m LY BE FF 1 ik
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Study on subcritical extraction technology

in reducing tar and harmful components of tobacco leaf

TIAN Hai-ying', CHEN Wei', DONG Yan-juan', LI Guo-zheng', HAO Hui',
ZHOU Hao', MA Yu-ping', NIE Cong’, GU Ling-biao’
(1. Technolgy Center ,China Tobacco He'nan Industrial Co. ,Ltd. ,Zhengzhou 450000, China
2. Zhengzhou Tobacco Research Institute of CNTC , Zhengzhou 450001 , China ;
3. College of Physical Engineering , Zhengzhou University , Zhengzhou 450001 , China )

Abstract : In order to investigate the new way to reduce tar and harmful components in cigarette , subcritical
extraction technology was used to treat tobacco leaf. The extraction conditions were optimized. The deliver-
ies of the harmful components,tar,nicotine in mainstream smoke of cigarettes prepared with the extracted

cut tobacco were determined ,the chemical components, processability and sensory quality were also evalua-

%5 H #9:2015 - 06 - 05

BELWEB:BEME+L L AREFEXRHTA A (110201301024 JH—O5)

TEBE A @35 (1978—) %, 7T dy 4 by P AL, 57 by P 08 Tk A PR AE 0 3] B R AT, AR, B A7 50 5 ) 20 48 SE 4L

BEEE.LZFF965—), 8, T EE&MTA, Ah T B LFRFTAENNFLR, LEMAFT A MENLF B LM
i X
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ted. The results indicated that; microwave wall-breaking treatment, dimethyl ether extraction 2 times, each

time 30 min was the optimal extraction method ;the deliveries of tar and nicotine were significantly lowered

than the control sample with the decreased rate at 33.4% and 62.2% respectively ;the structure of extrac-

ted cut tobacco remained no obvious change; in the seven harmful components,the release amount of phe-
nol ,HCN,NH, ,CO and B[ a]P were decreased. The harmful index reduced by 3. 87 ;the sensory evalution

of extracted cut tobacco was found to be superior to the controller in tender degree, aftertaste and stimula-

tion. It was characterized by tenderness and sweetness. The study showed that subecritical extraction technol-

ogy provides a potential way of reducing tar and harmful components in tobacco leaf.

Key words : subcritical extraction ;tobacco leaf ;tar ;harmful components ; processability ; sensory quality
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S $ﬁﬁ% ?Eﬂlétliﬁz]/ E&*ﬁ?fﬁ%l Kay/ ] M‘Jﬁzi/l %%HE/I
! (g% (m-3% (mg-3Z7") (mg-3Z7") (mg+37") (mg-37")
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FEURE: 98.2 1.88 1.78 0.09 12.50 18.38 18.01 1.77 0.73
Apfb -1.8 -0.30 -1.20 -0.01 -0.62 -0.13 -0.05 -0.01 0.00
AFAL S/ % -1.8 -13.8 -40.3 -11.6 4.7 -0.7 -0.3 -0.6 0.0
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WE AL LA RAIERAL 548 CLP, H 414 T H A F R4 4 (CM-GLP) , A3 7 R AT L
TR, RN ESCRIERT R 5 ARH T IACH A A P BAT AL, A @ IR 22 ) 3 AR, VIR 22 4ok A 2 4
#5xF CM-GLP, GLP, /R =B o4 i 69 4 32 AR I b A AT 0 3K, F A R B AT 28 LI IR 2 2 B0 P 49
MR ERKA: 1) RT R RE T L FMH AR TEBRAF 85 ¢, NaOH 7Rk 4.5 mol/L, B
B 60 C, R EA) 2 h, 5t FRUREH A 1.36; 2) AARE L4 T ,CM-GLP #94% 2 M4 4k 4L
TRZB A, CLP 69 RIZHRR Z TR, AHELFHF T, wE 23 FWE; 3)CM-GLP T{%
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Study on the carboxymethyl modification of Ganoderma lucidem
polysaccharide and the moisture retention properties

LU Chang-tong', HOU Pei’, SUN Zhi-tao',
HAO Hui', CHEN Zhi-fei', LI Cheng-gang', LUO Can-xuan'
(1. Technology Center,China Tobacco He'nan Industrial Co. ,Lid. ,Zhengzhou 450000, China ;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; Using Ganoderma as raw material , one kind of Ganoderma lucidem polysaccharide ( abbreviated
GLP) was extracted and the carboxymethyl product( CM-GLP) was prepared. Using the carboxymethylated
degree of substitution( DS) as an indicator, the carboxymethyl modification conditions of GLP were opti-
mized by using the orthogonal test. Using blank tobacco shred as control and the moisture content of tobacco
shred as an indicator, the physical moisture retention properties of CM-GLP, GLP, propylene glycol ( PG)
and glycerol were measured ,and the effects of these two samples and two traditional humectants on the sen-
sory comfort levels in cigarettes were investigated. The results showed that; 1) the optimum technological
condition was 85 ¢ of chloroacetic acid,4.5 mol/L of NaOH solution concentration,60 “C of reaction tem-
perature ,and 2 h of reaction time,and the mean value of DS under this condition was 1.36; 2)under low
humidity conditions the moisture retention property of CM-GLP was superior to PG and glycerol, and the
moisture retention property of GLP was slightly worse than PG, under high humidity conditions, four differ-
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ence was not obvious; 3) CM-GLP possesses the roles of making cigarette smoke mellow and full, reducing

irritation and elevating comfortable mouthfeel.

Key words : Ganoderma lucidem polysaccharide ; carboxymethylation ; cigarette ; moisture retention properties

0 355

RZHNEZIHEF AR R Z (Ganoderma lucidum
Karst) 8% 2 fL & £} B 2 2 ( Ganoderma sinense
Zhao,Xu et Zhang) [ T T2k . R L8 GLP
( Ganoderma lucidum polysaccharide ) /& R = 3 1E
PR Z —, iR R AR, REZ ZHEEE 50 h
3 b, BTS2k 20 o 22 IR R R e
ARk, AR R 2 Z W9 2 AR h A g
B EBR B R IR A A DR L
BT 7 ST A R B s 1] AR 45 4 )
5K IR A SR TR 4G R K 1, R A AR
S AR KPR .

I R A Ml e felt %) O 3 7 2 S N
A, A2 ORI ) T e 08 22 76 0 T A b iy 2
TR AE X 80 45 10 & K SRR 4E R, DL Sl I
F BB RORAE. ST, A SCHlE i GLP 42
WURR H B 1 , AT E S8 e A1k GLP iR
S T 255, B 5 3R i 1 R A0 B O v P
B, B TE MR 2R T Ak oM S 7E A 0 v 1 iy
FHZEE FeAith.

R TTEP
1.1 #R5NF

ML R 22, W B T g A R 2 B, 7 b L
VO s M2z, R e ol A R BEAE A w44l Tk &
Pt OE TR VAN RN EE (AR) R EILE L
PR IR A7 3R (AR) |l & T ROE A
R AL BN R BRR (AR) |, o [ 15 JH 1k 2% 3k
FIA PR 2w 75 A7 AR By R SR H il N
(AR) ,iEMNTAR (7> 78 8 ~ 14 K) , FE 2548 4k 51k
FIA R 777

)% : BS200SWEI 7 i - K- (J8k4:0.000 1 g) ,
U FEZ MR- R A 7] 75 R - 215 BUgRe 78 %
L.V =700 E.25 %, Hi -+ BUCHI 2 &) 7= ; DLSB —
20/60 CARIRS NG ER AL, b G0 A 5 45 A R
23] KDM BL 3 i o PE I 7R A6 6 H JASCRS AT
FR/NE] 77 ; Thermo Nicolet Avatar370 41 AP YGiEAY | 38
[ Nicolet 2y ] j7*; Cijector & K i 4 #l, 1&

Burghart 23 7] ; EZ550Q ¥& Uk T4, £ [F FTS Sys-
tems /A7) 725 TGL = 16C RIB.LAL, b4 2 R4
o

1.2 Fik

1.2.1 GLP RE HHKRZAE 60 CTHT
ZIETE W E. FREC10 g 22K, A 1 000 mL 2%
TEK,95 CRHE2.5 h, L FiEW, REHET R
2GRN EZRIG GO IR R 4 2 AR
1) 25% ,JMA Sevage iR (Vi @ Vi =4 0 1) i
B (IR AT © Sevage X712 4 © 1T AR LN
A EEBAEZ R 2 AR A TSR B 8 T UTUE A k.
W G W m 2 AR FR 95% L BEUTTE , i it
T, B0 (3 000 r/min, 10 min) YEEDLIE, FH 95% £
BEPE 2 YR, KB 48 h, B TS5 2.9 ¢
RE A GLP, ZHHIE R 29.0% .

1.2.2 HBBREARZESHEMNHE 2.5 ¢
GLP, i FF F 2212 A 4.5 mol/L & 5 1k #h %
300 mL, Z i FHRALALEE 1 ho¥g 42,5 ¢ MO T
200 mL SpEE, S04 FE 0 92 45 R 0 2 SN T
JnsERe G T 28 60 C i 2 he W 255 (811 -
JEBE KA A 4 FE AR TR 95% Z BEUTVE, T
FH/D KR, F 10% SR FR SR I Di R &2 pH i
WERPME, FHRIMA 4 5 EFRE) 95% L EEDUE,
95% LBEPEVR 2 IR, L KENT 48 h, R R TR I5 15
R H AL R Z ZhE (CM-GLP).

LL CM-GLP B EE (DS) Sy $ahn , AR 3Rk
W 7R DS BORR 4 MR AR
(A) ,NaOH ¥ B (B) , ROV BE (C) |, B g B[]
(D), I 45 H & BH R K P IROE. 78 1 B il | 4 IR
Lys(47) IEASIRER 4L CM-GLP T. 238k, IE%C
R AR 5K
1.2.3 DS gilE™ K2 FREL0.05 g CM-GLP
I T 20 mL 0. 1 mol/ L Frif HCI i, EiHEds

£ 1 CM-GLP 3 X% % HEKF A

K- A/g  B/(mol - L") C/C D/h
1 65 3.5 40 1.5
2 75 4.0 50 2.0
3 85 4.5 60 2.5
4 95 5.0 70 3.0
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SEREE, 0 0. 1 mol/L A5 NaOH P50 <€ , 731
ic N pH =2.1 F1 pH =4. 3 B} FF i #EHY NaOH &K
PRRLV, MV, DS FHRAT

0.2034
Ds = 1 -0.0584
V2 B Vl N N N YA =)
Hefr, A =———=xC, m AR IR i Tt/

g, C 2} NaOH FRuEVE R AHE/ (mol - L71).
1.2.4 45 aH a4 PR A KBr &
R 4y BIFREL GLP HI CM-GLP 4 0.5 ~2 mg, 5
100 ~200 mg T4 KBr #y AR & WHE R A, R
ZLAN 638 A A A 4 B, H A E A 4 000 ~
400 em ™.
1.2.5 fR£ZFREEEMNRE  J%E % GLP A1 CM-
GLP () AR PR AR, DA AS 1146 M0 00 22 Ry 3004, b
B Y T H A B AR R 22 L A
L R A B 10% E SR Ab A 9 B 7K I . B
1000 g %5 4 22 5 5 FRICS 3, B4y 100 g, 43531 7]
4 AR 22 SR S g LIRIEA YRR, % IR
T2zt 2 g 287K, ¥ 5 1 M 22 S J3CE T 1
(22 +1) C AHXHRSE (60 £2) % 554 T ¥4 48 h,
SRIG AR S I 22 3 A CE AR (22 £1) °C L AIXT
MR (40 £2) % AR (22 £ 1) °CAHXS MR (70 +
2) % WRPEREETR 5 A i 0 22 K O A AN AT T
AR RS DL 4 R BRI PERE
R AT 3 IR IBCF-I{E.
1.2.6 REERITEM ¥ CM-GLP [, LA
0.1%0,0.5%c,1. 0%, 1. 5%oF1 2. 0%t F & ¥4 51 e
INE] 5 AN ke 2 B2 S BT
(22 £1) C 1B (60 £2) % (18 il {5146 b
VA 48 h, PRI X BRAE s A
2 iR 5N
2.1 CM-GLP EZiXIE R

TERLIR 2 0 LAl B, DLAR LA AR B O 45
i, R FH Y BRI 2R 9K P IE A8 5 XF CM-GLP 4 % T
AT IR A R S Ty =0 B AR AR 2 ik 3.

% 2 AL 22 KNP A > B > C > D, o]
AL EZ R P BN F LR R,
HYE NaOH P50 B2, 5 7 it B2 7052 0 Bsf [ % i
FRBE B AR T /)N, i IE 383 B0 45 SR 15 31 e {4 T
AN AB,CD, RV LR IRl 85 g, NaOH %5

2 L(4) BRI R

RS A/g B/(mol - L") C€/C D/h Z5q DS
1 65 3.5 30 1.5 1 0.90
2 65 4.0 40 2.0 2 0.95
3 65 4.5 50 2.5 3 1.01
4 65 5.0 60 3.0 4 1.00
5 75 3.5 40 2.5 4 1.03
6 75 4.0 30 3.0 3 1.06
7 75 4.5 60 1.5 2 1.16
8 75 5.0 50 2.0 1 1.13
9 85 3.5 50 3.0 2 1.14
10 85 4.0 60 2.5 1 1.18
11 85 4.5 30 2.0 4 1.22
12 85 5.0 40 1.5 3 1.17
13 95 3.5 60 2.0 3 0.95
14 95 4.0 50 1.5 4 0.9
15 95 4.5 40 3.0 1 1.02
16 95 5.0 30 2.5 2 0.93
Ky, 0.948 0.992 1. 020 1. 050
K, 1.087 1. 040 1. 030 1. 055
Ky 1.175 1. 100 1. 067 1. 048
K, 0.973 1. 050 1. 065 1. 047
R 0.227 0.108 0.047 0.025

%3 CM-GLP 7 £ 5»# &

B e B e R Fa W
A 0126 3 0.0420 126 F,5(3,3)=9.28  # «
B 0.019 3 00063 19 F,,(3,3)=29.5 =«

C 0.005 3 0.0017 5
D 0.001 3 0.0003 1
"FEe 0.000 3 0.0003

M 0,152 15

TR A 4.5 mol/L, )R Wi 60 °C, [ fa] 2 h.
2 3 A1, AL BRI CM-GLP B HLA
B NaOH 75 8k B X BRI R o i PEIR R I
O 5k 55 SN B BUFR A S PR R

RS T I TR UK. FRECGLP 5 g,
TER LR Hy 85 g, NaOH IF IR )% g 4.5 mol/
L, SR 60 C A AT ] 2 h Z50F R ik, A7
3G HAREESME A 1. 36, B m TRl 4G, RV
TR A3 1T,
2.2 ANRESTER

GLP PILT MG B LR 1, 360 GLP B 24
HKIRLTAMEHE R I .3 418. 10 em ™'y O—H [ fil
AR SR 2 924. 69 em ™' i C—H 1 i 45 I 2
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Wi 1 639. 59 em ™' Sk C—O fift 45 4% 3 W i i
1398.43 cm™' Sk C—H 25 #f #§ 30 W i 1%,
1 058.32 cm ™' HEER B C—O—C kA ST FR 45
P Sl W ST s , F4) BT W SIS AR I S A A T SR b
BLIRILT AN (5 E. 885. 72 em 2 B IR [ i i 45
HIERN B — RO B B AR I i

1 730.28

1 639.59

2 924.6

—
oo}
—
<+

[ Kar)

2 500 2 000 1 500 1 000 500
WE/ em”

B 1 GLP &ttt

4 000 3 500 3 000

CM-GLP (2T 4N GREE WA 2, Hor3 421.43 em ™
f O—H 454 W ki 2 923.72 em ™' C—
H (45 RS, 1 072,06 em ™' R fdf | C—
O—C FkSHAS Bk 46 B 2 W i 0, 880. 59 em ™
TR (%) N R 4] 25 0 RN B — W T B A 4 R AL I
. X ULH] CM-GLP B Z 4254 i Jir LA 1Y FRE
WS, T 205 IR Ay N S s, C =
O By A FR 4 21y W S0 i) gz B0 AR 19 7 11 % 3 , B
1 605.71 em ™' —COO— X F A 45 I 2l Wik i i
1 420.35 em ™' f1 1 323.08 em ™' H—COO—) X Fi
il sl g, FRWDR LM FATE. BRI, %
TN TEAN B i 22 W R A 5 A ) T T ) M 5 |
A T—CH,COO—%E A1, 528 T GLP 1y 3R B 5 fk
et
2.3 IB{RIEMEREXTEE

I AS ] 42 30 Ak 5 0 FE S 0 22 16 R B (22
+1) C,

100

1072.06

3421.43

2 500 2 000 1 500 1 000 500
WeH/em”

B2 CM-GLP #4944} kit

4 000 3 500 3 000

AHRREE (40 £2) % FIIRE (22 = 1) °C, AHXS I BE
(70 £2) % WIRPIREESAE N I fR RN ok it v 25
HKRARE RS FI UL 3 FE 4.

F & 3 0] FEAR 22 SR R R, 5 AN TR i
FUFE S AR 22 8 K F i KBNS CM-GLP > 1
i > 5 > GLP > 218K, ¥’/ CM-GLP, GLP, 7§
TEEAVH AR 22 5 S N ZE R K B HR 22 AH T, K S
R BN, Ui 4 R R AL A R R RE
1 CM-GLP [ {18 4 e fc i , FLUCR H AT B,
5 /& GLP. CM-GLP [ {8 M Be A8 T 1% 4o O i 57
Hm AN i S TR L 2R A R
TS K S [ 0 R R 5 T L A K T i A T K K
WA, MEZR T /KA IR, B2 5 T 40 22 1) i 3
PR P RE.

I 4 RTAL FEAR 22 iR AR R, 5 AR R i 22
TR EM TS AR 0 ~ 24 h (AL
225 K TR, I 24 ~ 48 h [WFE S 22
TR RN W 48 ~ 72 h R SR 2L A KR

——CM-GLP
—&—

— P
—*=GLP

—o—ZEIHK

0225 K %
S
T

0 6 12 18 24 30 36 42 48 54 60 66 72
I [f]/h

B3 5 aMRRLRREEeKEN T

g ——CM-GLP

X 6 ——

é? —m— N T

= s ——GLP
—o—ZEIB K

0 6 12 18 24 30 36 42 48 54 60 66 72
fsf [B]/h

B4 5a8nRLgB2EEeKERE
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AEACAR/IN. HE 5 0y JH 22 fig i F2 v, s in CM-GLP,
GLP | TR R0 H 08 HH 22 5 7K 8 K F U I Z8 18 K
#nukléé K BLH 4 FP R E Ak A 03 TC B AR
HEKREREN, K&l T 4 M RIEAE YT
ﬁﬁﬂ’a%ﬂ(%%é%ﬁiﬁ%@%%ﬁ%}ﬁﬁ%ﬁﬁ
5 TSR 7K 55
2.4 BREERTMER
CM-GLP By pEig 2k 0L 3% 5.

%5 CM-GLP ¢4 he 4R R 4 R

CM-GLP

TN/ %o PR 45 5%
0.10 B RRE A
0.50 VeI fﬁ;fﬂéﬁﬂi
’ TR AT IE MR A T
1.00 TR H S 2R R R B A T

REE 3 PR e i, RCREAT P15

so SRR BB B A
~ B R G

s AR BRI G s
- WA (TR A7 9T, HR R B 4 W
HIZZ 5 A1, CM-GLP HA M s

FPIEE P AR A BOE B9 1 . 25 CM-GLP ] 4

L. S5%oltk , HFEIG NN, e BE FEAR s FHAE O 1. S%olt, il

0% 5 A L DRI CM-GLP 7 M0 22 o fy B o i
1.5%ec.
3 4hip

ARSCLLRZ Ry Rk 3R T —F GLP dil i kot
il g 1 HOR R 2T A, A E s i Ak
T Z2HPRW AL T2, IF x5 HH 22 O 8 2R B A
BCEAE AT TSR A5 BT 458,

1) REZHER MM R T 25 RO &
85 g,NaOH FHEE 4.5 mol/L, e W iR 60 °C, v/
IFR] 2 h. FEICARAF TR A REE(EA 1. 36.

2)1E(40 £2) % BRI 254 T, % m CM-GLP
(R 22 15 e g B i Tl AT e, S GLP
(R 22 ORI BB W 25 TN 5 7E (70 £2) % 1 1
WA B CM-GLP A1 3l Py — % GLP fi
mi HH 227K 3 G TN 22 S AN W A {H HOU 22 5 K 28 38
TUSIMZE IR AL o 22

3) CM-GLP ] {df 4852 A0, [ 10 , $00 f) oR Jgic ot

RTHEE S, BA R RE PRI AR
S &k
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Effects of Calcium carbonate mesh on physical and
smoke indexes of paper-process reconstituted tobacco

WANG Hao-ya' HUANG Biao®, LIU En-fen®, YANG Shuai', CHENG Jin-xiong'
LIU Ting’, YIN Yan-fei', WANG Bao-xing', GUAN Ping’, LIU Jian-ping’, XU Jiang-hong’
(1. Technology Center ,China Tobacco Yunnan Industrial Co. ,Lid. ,Kunming 650106 ,China;
2. Technology Center ,China Tobacco Yunnan Reconstituted Tobacco Co. ,Lid. ,Kunming 650106, China;
3. Technology Center ,Shandong Rebirth Tobacco Co. ,lLid. ,Linyi 276400, China)

Abstract ; Four kinds of film base and product were producted by adding different mesh of Calcium carbon-
ate in paper-process reconstituted tobacco,whose physical and smoke indexes were tested. As the change
of physical and smoke indexes of film base and product with the increase of Calcium carbonate mesh was
analyzed. The results showed that physical indexes including tensile strength, burst strength, filling value

and equilibrium moisture content of film base and product all presented an increasing trend except the bulk
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index declined. Overall, the effect of Calcium carbonate mesh on physical indexes of paper-process recon-

stituted tobacco was more remarkable than the film base. The smoke indexes testing results showed a high-

er Calcium carbonate mesh would lead to higher carbon monoxide, tar and total particulate matter in paper-

process reconstituted tobacco and film base smoke, the effect of Calcium carbonate mesh on moisture, CO

/ tar ratio, the number of puffs and nicotine content in product smoke was smaller. In order to decrease

the carbon monoxide content in product smoke, the mesh of Calcium carbonate should be smaller. The ap-

propriate mesh was under 600 mesh.

Key words : paper-process reconstituted tobacco ; Calcium carbonate ; physical indexes ;smoke indexes
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Improvement of collection method
of ammonia in mainstream cigarette smoke

HE Yu-ping'?, WANG Da-feng'*, XU Lei’, FAN Ya-ling"?, XUE Xiu-yun’
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Technology Center ,China Tobacco Shaanxi Industrial Co. ,Lid . ,Baoji 721000, China;
3. Technology Center ,China Tobacco Shandong Industrial Co. ,Lid. ,Qingdao 266101 , China)

Abstract: In order to improve the determination efficiency of ammonia ( NH, ) in mainstream cigarette
smoke , the collection method described in the current standard ( YC/T 377—2010) was improved. The
Cambridge filter method was established: the mixed solution of ethanol, glycerol, 0. 20 mol/L HCI
(Vv v

ethanol glycerol

P Vya=4:1:5) was used to prepare the special filter. Cambridge filter trap filled by
the special filter was used for collecting ammonia from cigarette mainstream smoke in the process of the
conventional cigarette suction. The results showed that; the method achieved excellent reproducibility with
inter-assay relative standard deviation of 2. 33% ,whilst the intra-assay deviation was 1.92% . The recovery
was in the range of 93% to 97% and achieved high accuracy ; With methods of YC/T 377—2010 the rela-
tive standard deviation( RSD) was less than 4.38% . The improrved collection method with simple proce-
dure and easy operation, could effectively improve the operating efficiency.

Key words : mainstream cigarette smoke ;ammonia ; collection method
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—_— N W R LN

[c BN e Y N )
(o I e Y S

ENCIERVEELY € mL
o A FEC ] A1
E{[‘Eﬁﬁ)‘li%h PRUETT % Vew * Vi * Vi
4:1:5 5:1:4
2 35.0 35.0 35.0
3 34.7 35.0 34.9
5 34.7 35.0 34.8
7 35.0 35.3 35.3

# 4 0.01 mol/L ¢4 hBRis ik Beh 698 R A3k AL 52

TEREWMRMBEZTRELER pg- L
. A AR SAET
Jiik CEE S &3 Aot
F T i 12.44 12.06 0.38
4:1:5 12.76 11.70 1.06
5:1:4 12.19 11.43 0.76

H% 3 A0, AP A BC 7 2, 78 2 h e Rl
I, AR AL A il U 7 275 (35.0 £0.3) mL JE [
W, AF G GB/T 16450—2004 1 4 AL b U il W 2%
PHEKR.

FHZR4 S50 H0,4 1 05 Ll i 0 4R i i
= (12.76 ug/=2) UL 4 2 1 25 BCELALFRYE F A2
WOk AT R B
2.1.4 RERIEABEE  25LL0.01 mol/L,
0.05 mol/L,0. 10 mol/L,0. 20 mol/L ¥ & By L BR 1A
W IR EIR Vgt Vg @ Vg =4 0 1 05 YRS
AL FYE Fr, Bl B R) A 4 S , DU L R Y pH B
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8, F B WEREA T A E T E Rt - 61 -

CEIE ATCA 50 mL HEFE L, ITA 25 mL £ 531
KTECE 10 min J5, F pH 3HIE ) . IXBE45 R I3 S.

A5 RFIEFER Rl R $h AR 4L 208 4 pH E a9 AL

BfiE/h  0.01 mol/L 0.05 mol/L 0.10 mol/L 0.20 mol/L
0 6.7 5.7 4.7 4.2
2 7.3 6.4 4.9 4.4
3 7.2 6.7 4.9 4.3
5 7.0 7.0 5.0 4.2
20 7.8 7.9 6.1 4.2
24 7.7 7.7 6.3 4.4
27 7.4 7.6 6.4 4.3
44 8.1 8.1 7.7 4.4
43 8.1 8.4 7.4 4.2

H132 5 ATLAFE 4 Fhovfe B 1 50 R 1 TR Ak 2L Y

U8R (B 0.20 mol/L 41 1) pH {EL K 22 Fifi Bif [1] 4% 7
B, BRI RIS FA A 1M 0. 20 mol/L 1Y pH {3 A
FRELE 4.3 ££47,0. 20 mol/L Fh R VA WAL 3 U8
i om HAS e, O A e ) 2 ok ke
FEMY.
2.1.5 BRREMNBEMNAZHESRKLE &
LA 0. 01 mol/L, 0. 05 mol/L, 0. 10 mol/L,
0.20 mol/L ¥k B () £h B ¥ W, ¥ M Lk Ve ¢
View * Vi =4 5 1 05 IOBECHDy AL BRYE A, X4
D7 R T S AR B T N ORI

TEH HU RS N2 AL FRAT A -, v e S
T — B 3, DA L YRR 1 A I 1 AR
JE ARG BB IRISOR (A2 0. 01 mol/L #h iR W
W) Iy B A AR R 45 R LR 6.

MFE6 LA H 0. 10 mol/L,0.20 mol/L ¥ )&
A ER TR I 2 B B K, IR R A i, 43 30l Ry 98%
9% . 854535, G HIER W pH (AR EAE 4.3 £
A, AT AR JBE 11 3 1R 7 YT ) 70 0 A B
SO PRI 8 R A SR R AR D AR E . H T i
0.20 mol/L ¥ B 114 £k A Ak B IS UE F R WL
2.2 FHEIEM
2.2.1 Z=AEIKE  FAE 1.2 BRAER R A AR,

K6 R FIRE BRI R AT AR A k)
EEES VEES &

WEOKE  EAR IONAR AREAT EARS
/Cmol - L7y (g %7 Y (ug + %2 (ug + 2 1) MR/ %
0.01 12.03 0.58 12.61 95
0.05 12.17 0.56 12.73 96
0.10 12.35 0.27 12.62 98
0.20 12.61 0.07 12.68 99

M 26 JH AN R S AT I E 3 W, AR R R
BT

2.2.2 BRI b 7 IFH SR kR AR AL
R HAG YC/T 377—2010 J7 3k #EAT HUXT, € 45
R

AT WEFFERHMEZMA  wy %
pirs RIS, SRR S MK

T OTHE OTHE 2%
FRUETTE 11.78 0.24 12.02 0.13
SIFIE i — — 12. 10

i TSR IR VRSB T A S ORI AR RS
B TR) I AR | T A FR IS AR AR AN S AR R 4 2 1 Y AU(E.

H 2 7 AL, SRR UE A i S AR T 1k A AR AR
e 22 < 1% , U HL S hRifE Ty 0 — S0tk 4r-
2.2.3 BEE NIRAARME TR HNER T
FH M, A — AR B 1. 2 (2D R,
Hil 5 48,48 5 d DsE, K H A H (]P0
B 22 RE XA o vt 2 RAE. 15 458 L 3% 8.

SIUFFUE R 35 0 BN EE S 0 R A o 22 <
3% , H [ E = PER AT AR R 22 < 2 % , A R AT
AT A PRI I, BN 2 R AT
2.2.4 fREREICEE ST IE Rk A e R
TN ¥, A R N AE ZE BOR e 4y 0 e B
0.01 mol/L HCI(AMMAR) /EH 75 AR ,0. 1 pg/
mL NH, * #1 0.01 mol/L HCI,0.5 pg/mL NH,*
0.01 mol/L HCI, 1. 0 pg/mL NH,* 1 0. 01 mol/L
HCI B RAE A AR A UK, 56 42 4% BRI A J7 A48
M52 1 AR E 4 IR T A & & B
HKEPATINE 3 A i, BOE- S S br [l %2
FITHE, DR EE A L ZR 9. ISR A TR AT

B = (Aodril 2 FH1E -
K AuAR I € 1R ) /iR E x 100%

M9 W LLA H, S FF U8 ik iy i R A
93% ~97% , i 7 3 A HERA T 54 v
2.3 HREE

KH YC/T 377—2010 47k br it 5 Wit 5 1) 81
B R 253 6T 32 et B 110 32 B4 i e i 3
SR R IEA TN , 45 5 W2k 10.

MRS v &, UM U8 i 5 YC/T 377—
2010 AN ZE <4.38% , PIA i e 45 R —3L

3 4hg

AR SO BUATARE YC/T377—2010 Hh 2 1 Hili £&
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A8 AREEMZLER ne/ %
SR K FETR O B=XK HWKR BAR HEPEYE HEEME H R %
1 12.93 12.41 12.12 12.56 12.31 12.47 0.30 2.44
2 12.35 12.25 12.89 12.13 12.38 12.40 0.29 2.32
3 12.76 12.14 12.47 12.61 12.47 12.49 0.23 1.82
4 12.37 12.83 12.59 12.75 12.91 12.69 0.21 1.71
5 12.61 12.57 12.74 12.49 12.30 12.54 0.16 1.30
SEIE 12.60 12.44 12.56 12.51 12.47 12.52 0.24 1.92
H PR E i 2= 0.250 0.272 0.293 0.232 0.253 — — —
H A b A 22/ % 1.98 2.19 2.33 1.85 2.03 — — —
B 12.52
H 8] ~F- 25 i 0.24
H [0 57 AR % s 4 s 22/ %% 1.92
&9 BAAFKFHREETR 10 BBASZHRMER L
T AR ED & pg/mL J¥5 YC/T377—2010  SUNREH I AIATHRIENRN 22/ %
PSR 0.1 0.5 1.0 1 7.54 7.62 1.06
1* 0.421 8 0.517 3 0.8994 1.3072 2 7.14 7.06 -1.13
2f 0.4312 0.496 2 0.901 5 1.372 4 3 8.77 8.82 0.57
37 0.401 6 0.5219 0.9047 1.3946 4 6.37 6.41 0.63
Elziij{ﬁ 0.418 2 0.5118 0.9019 1.3581 5 3 53 8 34 _2.95
[ 2/ % — 93.6 96.7 93.9 6 716 700 197
YT TEGHE SR T ORI OB R 7 8.4 8.69 2.92
S, IR, s s 5.67 316
D) AR Z B A 0. 02 mol/L Eh v 807 816 L
WS 14 MRS R s o -
PR 2208 R AL BB AL B0 5 1) ST U8 R i AR 2 . 6:46 6:59 1:99
TEH AL AR P, SE B AR 32 0 R A 4l 13 7 85 7 83 ~0.26
ARG5S UM IR Bk i H N B M AR X AR 14 4.59 4.68 1.94
W 22 < 2. 33% , H (8] 5 52 P 1 AR DO bR 1 O 22 < 15 4.49 4.52 0.67
1.92% B3Rk 25 8 BRI AR e 93% ~97% 16 4.64 4.73 1.92
ORI TR 5 5 YC/T 3772010 Jfik texd 17 5.45 5.6 3.78
SRR PRI 22 <4.38% , AR —2 8 704 7.05 014
2) itk AU AR 10 min g YO/ o e I
T 377—2010 J7 iRl , TARRCRR = 4 ~5 15, )l 657 6 4s s
S 23Tk 22 5.31 5.28 -0.57
23 8.60 8.75 1.73
[1] Hoffmann D, Hoffmann I. Chemistry and toxicology|[ J ]. 24 5.62 5.84 3.84
Smoking and Tobacco Control Monograph, 1998 25 7.75 7.6 ~1.95
(2) :4297. 26 10. 01 10.25 2.37
(2] #slF, M ER, RE#, % BEBALFEEEH 27 7.00 7.08 3.9
Z0T]. JEFR42,2009(2) 6. 28 6.03 6.30 4.38
[3] Collins P F,Lawrence W W, Williams J F. An automated 29 5.56 5.80 4.23
procedure for the determination of ammonia in tobacco 30 8.25 8. 45 2.40
[J]. Beitrge zur Tabakforschung,1972(8) ;166. 31 6.18 6.36 2.87
32 12.61 12.75 1.10
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[4] Howell J H,Boltz D F. Indirect spectrophotometric deter- i AS].
mination of ammonia[ J]. Analytical Chemistry,1964,36 (9] HIEZE B, EW, % AHENEFTECEENTH
(9) :1798. JEREAF AWM E[)]. o B W E¥4H,2012,18
[5] Caballo-Lépez A,Luque de Castro M D. Continuous ultra- (4):1.
soundassisted extractioncoupled to flow injection pervapo- [10] 81, 3B H R, . B0 B P AW MES
ration, derivatization, and spectrophotometric detection for BEHRARTFMABEAT RBRE N ERI]
the determination of ammonia in cigarettes [ J ]. Anal FAAL,2012(7) 251
Chem. 200678 :2296. [11] HXE, B, 8. BT € ENE 2785 T A8
[6] Weatherburn M W. Phenol-hypochlorite reaction for 7R [V]. 8 R A, 2012(10) 41
determination of ammonia [ J]. Anal Chem, 1967, 39 [12] 2, AR, BT, % BT EREMNAMEEN
(8) .970. =AY AWNEE[]]. EHAE - {F o H,2010,
[7] Sloan C H,Morie G P. Determination of ammoniain tobac- 46:28.
co and tobacco smoke with an ammonia electrode [ ] ]. [(13] HA,BEF, TR, % RER 5 HMNEMER
Al Chem Acta 1974.69(1) 1245 WA AR AN A(C) ) T %
(8] YC/T377—2010, 448 « &M b AW E - B F 2009 4F AR R (TRHAK),2009:3 - 19.
(EBF 5T R) 2011,26(6) :41.
[2] 3B ADXE SR EEEEAWAEARR A E (9] ek Tz, FH. ERNAEREBERRNEREE
Z[J]. KR40 ,2010,41(4) :34. HENBHEFRREBRAAEFETELI]. AKRH
(3] ExE HBHEBEAMFIM] AN MK FEMRK A #,2010(3) :85.
#,2002. [10] Spee, fo 46, T3, % WAHE EH x4 CO Bk
[4] Baker R R, Coburn S, Liu C. The pyrolytic formation of E¥HHRELI]. =8 A% %4,2010,32(S1) :130.
formaldehyde from sugars and tobacco[ J].J Anal Appl (11] Bpwe FL )i, 5 M, % PR 4K % B3 0 vk CO Bk
Pyrol ,2006,77 :12. E % 3% :CN102018273A[ P].2011 - 04 -20.
[5] Baker R R,Coburn S,Liu C,et al. Pyrolysis of saccharide [12] BRde %, E#H, MR, & SR ZFEE 5
tobacco ingredients:a TGA-FTIR inveagation[ J]. J Anal COBHEH MM R E[I]. F E M FH,2013
Appl Pyrol ,2005,74:171. (2):56.
[6] Baker R R, Cobumn S, Liu C. The pyrolytic of tobacco [(13] R, EZE, 48 RSN EXEREFE
ingredients[ J].J Anal Appl Pyrol,2006,77:12. e E R EW R [J]. £ AR H R, 2012
(7] #&hx.Froe, ZRZT, S BEKREEEEZSE (5):39.
WA COBKEWNZm[I] & B4, 2011,30 (14] W&, B, X%, % #EEFE Rt T AA B
(9) :39. A5 T4 [T]. 0 EAHE,2013(12) 5.
(8] R, FTLE,FHKE,F. BREREEEZRBEA+ CO (15] G, w4, s F, % RBEE 4 EFEEt

AR RLIT] AN E T ¥ W B AR FEK,

RV T EAE,2013(10) -5,
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JE T DSM 1Ry 5 Il 55 2% 7™ il
A ALY RP S VI
HEk, Fa, Fi
(HMBET W FEE o TEFE, TE A 450002)

FEE AT 2 S M b o TS FR R A I = 5 5 IR S A P Z A 89 % R ARIE T 5 Ak A IR 409 E L,
EATERERTEHFFREMP AT ARALERERA T (L PEBRAEZTLELS®EFRT
FOARET A RARATE 3 ), R B — I BT AE M0 7 ok, A5 B & U AR B L R R
LM DSM, MET BERSE TR EMBER. A YA FEMERME LG, BIET 7
R FRME L SR .

I AR AR S T S AR AR SR B S BT S S TR

RESES . TP241  XEFRERS:A  DOI:10.3969/]. issn. 2095 —476X.2015.5/6.013

Research on fusion service of product
structure modeling method based on DSM

XITAO Yan-qiu, LI Qi, LI Hao
(College of Mechanical and Electronic Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract;In order to solve the problem of expressing the relationship between the physical product and
service module in the service oriented manufacturing product structure , according to the definition of inte-
gration service of mechanical products,based on the flexible product platform, the elements in the product
structure were divided into basic elements and flexible elements, the flexible element also contains 3 parts,
including the elements of the elements, the optional elements and the individual elements,the fuzzy con-
sistent judgment matrix method was put forward. Got design structure matrix DSM of the dependencies be-
tween each element. The structure model of integration service product was built. The method was proved
scientific and practical in an instance of product structure module of electric vehicle.

Key words: fusion service; product structure modeling; modular design; flexible product platform; design

structure matrix

0 9= B B IR 55 B HE SRR R 2% B A 5 8 U 7
H iR 5 £ 45 PSS (product service systems ) # 3 if 5%

25 %5 7 DA BP0y B T S P EUDGTE. M. Goedkoop %5 B SR PSS i SO EEIRI

a5 55 SR B, A B b R 55 iR B i 2 R RROR 2 IR 5 T AL 455 L. F

s HHF:2014 — 12 - 31
E€TB: B R AKXHAFALA A (51205372)
VEBTE A K #HAK(1980—) , B, Tdy 5 A3 TA, FM B T FRal 2t Mt 2 BMA 5 @4 HFR 5 5.
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H#AK, % 25T DSM oy b & R4 K75 b MM T R <65 -

Almeida 454t PSS 434y 1] 167 i ) PSS T8 [ 142
FEFY) PSS I [ 45 S (9 PSS 3 FhIe Y ; #0250 41
Xif PSS rp {7 it DR ME R G L 4R T — b
FAAR R e A A AN C B 7 2. B R B 5T X PSS
SVAHEZHEAT 1 ) 3R A AT , X TR B 7 it il 55
ARG PG AZ.

TE7™ i 45 A A 1T, H. M. H. Hegge 261
$EH T 0 GBOM (general bill of material ) 3¢ f4) gt p=
GRS R A AR DA fi# Pt MBOM ( manufacture BOM ) H1
IESEARBE AN B 1 19 A5 0. W M. Bertrand %57 40
N, GBOM 77 it 5 il it v %) BOM A5 R4 PR A A
e s, A2 1 43 )2 fE 48 BOM ( hierarchical
pseudoitem BOM , HPOM ) [ £ 750 ; &k i i 41O 4 45
AP 4 I I FH B 7 ot R 45 A A b A T
TR SR ) Z2 A P 245 B TR 5 2R YR 27 5 L T4
PR I RN TR 0 07 s, 4 8 1) S0 i A
FOC E AR, DL b3 5 s R 2k 1 i B R
] 29 R OCHR OC RANBE A R S8, SEI 1 T ) 7 i 4 A
R u K= SN

Bt 7 it R 55 6 7 e Bt v o E IR,
AR R A 5 AR 55 ) 7t A A TR ) S R Ak B
I, Wi S5 E % DSM (design structure matrix ) S
— P TR B R A ARy 1, RE S AR G b R ik
A T I R BRI R AR R
DSM F)49) i 1o R B A 7 125 e o 22 sk P ) 150 3 rp
ORI A 1) A0 5 BB 526 5 i DSML AR R4y
1B FORAE 55 R 73 AN R Y JZ K

AR SCHIFETF LA _E DSM BIF 5 B4 st ok S B0 %) il
B MRS5S R AR L, S 2o Xof 7 it 45 R A A
P43 B 52 B2 P %k 77 il B i 3 o 7R A T TR
S At DT a2 38 PR P 9 H Y.

R

1.1 REBINIE

I SRS BE 2R 1 ™ b A A i SR, AR S
FBEWS e SR i i A R P A AR 4, R4
A s A R P ) R 55 SR — g R T SR
BREHAL H AR SR Ji A b 75 3R 5 7R 7 i ik
THI R X 5 P 5 SR AT Sk 4B, SR 5 B
AL, 38 20 %55 AN ] i 55 5 e 1) 4 A1 iE A B A
WEAL I B ARG A2 77 A, [l B3 2 % 0 A ML 5
SKOFEMCETHE T, PRUE ™ dh i T | 3 0 R 55 1 A
BESS)N

Bt 25 Py 38 ol g o R 1) T b, IR S5 R A

i, RS (S) B E 5% PR (D) (IFa] (T) Al
PR IIRE Py SFRER G R AT
S=f(D,T,P,-) @

Hie 55 (9 X5 2l DL B A 7w AR B e al DL
PRI LA A ERE R U SR A A
45 B BERT e 55 19 B 5R 0 A 7 28 Ak 19, A il
FA BT B i = 0 2 7 e 9 D) BE Al 55, 12 4E 37 By B
JIr it SR 7 i B PR T BB R 553X FRL A I [ 4
B ARl B B ik D) RE Bl A I (8] ) 4 A2 e
FEAE IR 55 N A B4R 7 D) REAE 42 AR i SR
2 B BOdL AT 3 A — R B R B, AR IR 55 e 2
AW HE Y.

1.2 ETEREFRTENTmERSHHME

FAEF P B AR R O — A R A TR
POCRAM M ARG, EARL R ITR LT,
AR A TR, Sh AT R TR W E, 74 5
— RGP R AR AN R R, Wise S5 B R 55
K539 4 Ty 5B A R AR R IR E T
RETHR A AR S5 5 £ BE 8 7 he 416 1) L 3 75 i it
WS 7 i R P BB R 555 A T 2 A TS5 SR T
X i R 55 3T Js R A ) — PR AL Ak DR 7 55 B 2%
77 it AR ) E L SN 1) B0 2 8 B 7 ek D RE A R
55

AR R SR A B Y E SCNTIR 55 1 20 26
B 7 b 25 1 B 5 B 0 2K K 23 Ol AR S0 B SR
JLER.

FAICE AT bGP T 3L O R i R
L B T BT S R R S A LA S AR
AR AR 55, 1% 26 A 55 AN 2 % 1 T 2R, T 2 1]
T ARl B 55 AR 7 1 D RE O TR R R
SEBLRESE TR AT VR LA TC R, W] PR ™ i (Y A
IR, BNy BdR G B SR 4E.

FHICR M LT 3 AR

1) BEPRPETCER « 45 D IO 7 b I P 54 77 i )
AN RIAE RY T ZE A UG ER . 3K SE 0 R kAR LI A B
VUSRS AR 55 I RE T, To LT R I % 1 L RE e £
LRI R RE e 5 H0A TG, 101 A6 A X B Al 55 )5 AT
AR % P R BB 22 e ™ il ) £ S B S A PR X
BEIEER A RS O/ B i) LA T e .

2) BERCPEICER A& A T A AT B R AR A
R 55 . BERCTEICER — T 70 g e i R LR A 2k
BT M e n] PR 1 B R HAA O E %
SN =R AT RE , (HSCBUAIR] D BE ] AAE 2 Pt #y
PEATRERRAOCER , F ™l LAAE 2 Fp e 100 b R4 T RE I 5
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VR BICE AR R IR AT 1A JORS 7 il 1 AR )
REBCATFENR , (LN RAT A5 AR 2o 4 ™ i ) T RE.
FEANYZe i 7 dh D RESH R IR 55, U4 GPS RE LAk
55 ARSI 55 5. X BERCIE T ER B AR REA T R
FEF O BB R CHEERITE .

3) A PEACICE 8 A Al DA 7 ) 81

AT EMTTR. ME TR BRI TE )™ fh LA 2
REAFAERY 1 B0 B & 5 % 7= il sURE L D BE AP UL L b
it AR BT R, N, &l DUREE A C Y
FAF IR B T T TR E A .

g5 L i, T RIS 25 i R 55 Fl A A ) S AR
HEZE, DLIA] 1

__________ hl
IEEE TN
V[ ey | L
| «
BT T
| |
|
T ot P TTTTS
| LIl T T T
P
gL O VST VR
I e Tl
I !
= | | I |
ft : : I :
e e __ I ! I
! I
! I
: I
|
&5 10 1 4
SR || g R BE 4 B He
L
.
Fmm e m s,
A TE + THE T %

A1 FRRFabettAleg EAER
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H#AK, % 25T DSM oy b & R4 K75 b MM T R 67 -

2 JET DSM Ay = fh 45 Ah) B R A
Jrik
2.1 DSM

DSM AERSAR AT b 26 s 5 o 8 v A it 1 £ 2
Bt S0 A2 R 7 6 32 1 5 8 e
SEARM MU BT 2 111 38 55 5 AT I A .
AR T B T B — O U7 K I 9 7 o ke g
DSM , $K53 FEEA TR A, A SB 2 AU IR TE 22 2
KARMAES, L BT,

SR MBS, P R
P12 R HORAD A 4 AN TE R ORI B4 i
XA TER ARG AP B, JE X TR FR 102
HBEATILCR IR B RBOE R, « " AR FEE
FRALA .

AR A A

P A * *

P * Y2 *

) A

Pl Z

B2 Mot P v

FE]2 RGN (O PR TR, R
1 (B1) Juz X $ B T8 2 i SO (R AZ 1)
FURR AR R/, TE B D0 3K A A AR R
PR — ECH BT RE I , foc )5 AR A X QO HEA T AR
P RES I WSNILE S i el N R e o IR S
W% RS M, N.

TE]3 WA X@F MBI 45 AR Q. A
M Q R P 2 BT S AL AR

ANRQODUT

wi* = Hcij 9isj = 192’35”' n @
Jj=1
w; = na)i ’i = 15273’“.5’7‘ @
S
=1
0= /MxN @

2.2 ET DSM B/~ mE1aEE

SRR 0 AL A, AT LA B A A S B A
1 ANl A5 A5 iR 1Y S AR 2K I8 530, AT 7%
BT AR TR 0T G 1) 3 A, A X7 i HE AT 25 4 0 A
I, S0 H Sy A PR BEZE F 29 TR ] 56 2R S5 HEA T IA

2.2.1 mEEXFE ARG MERSES
7 A R AR AN R] A 700 ) B i 45 R R Y
[, A %08 AR 55 5 49 B i 8] 56 2R E 4T I ik, B
JEA LR R T 255 25 8. A5 fh 25 LT
BERITTER B 1R 55 ST AR B A 2 I S92 (R A TR oA
[RGB ST ] Bl B A A ARG AR i i A S 1A
g — 0 e P AT LA 52 H8 s o0 At 5 H 55 — 5k
AR 8 X L i P, LA SRR S 28 A S e 52 k. Dy SR B
LIS

TESS AR R 2 B0 3 R v, ¥ S R A T 0 2 A
TUFRG A , ) FRORN — SSOR T 9 55 BX 7™ il 45 44
TR A . E A P R R PR T A e
SYRIARRE 9 BT S5, il 0 2 T 240 DSM,
R BTSRRI 1 AR B
IS BT S BRI AR B, DURAE 7 i 5 P
ERSHC WL X7 S AT I RE R, SE BN T fE
) ZE R IR ST, 45 & D RE AR S 20 HT O 3k, X il o3
HH R 7 it D) RE 5 F AT 2R A, T R D e B
IR 58 NI RERR B E 7 i A5 AL AR (1 S5
2.2.2 BERSEBEMERE LIRS
AR BRI 7 i, 4T SRl A o AR 5 7 i A
I FE R AL L. e AN R 4 AR
PR ZE R Z I 0 2 AR R TR 2 M 4
A2 5 SRR IR 55300 53 AP IE R/ INFITBC B 56 2R ) 58
5555 SE BRI B B 5 A S5 AR R 22 T 5 A% 119 BILA A 5 e
JE TR S5 5 A IR U BIRCRIAE 4 P A, I
& 3.

LSRRI DSM AL FEANIAT 4 P, B i3
THATRE R P AP AT 50 D0 3 % I S R o i G A B
i R 55 R, ) RROR — SOCH W I 19 05 10 4%
AMBLHRE] 9 5 R ATl , B A B RS A R R )
PR BEAT G, BARBIREA LR C, i AFRIR RIS
KPR B M, L m] DO RS T RE
o5 M. FEMERf XS TR C HEAT RE SO gl 25
XICE € 52t DSM I3k, R HERf LR 1K € AHLAS
JLR HC AR, [A) i H e 55 BBl i 98 e o €
(4, 7ETCER C I3 AR I v i AL (B 1. 1R 00 i
PRI LR IR 5 HA KM T2 00 W E
B IC A IAE L RES R UEAE 5 21 1 i G o e
HR AT LS BERE AR e 14 B R R AN TN, DA T S B R
AEEFRETL WA AR/ M.

3 Sl
AR SCLL A L Sl B BT R C A A s —
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Application of three-dimensional laser scanning technology in
historic stone’ s numerical simulation

SHI Jun-li

(Institute of Urbran Construction ,He'nan Polytechnic Institute , Nanyang 473000, China)

Abstract : In order to accurately simulate the structural stability of the stone relics, with Yungang 11" Grotto
as object, it used three-dimensional laser scanner quickly to accurately obtain caves surface array data,and
ANASYS to make internal network structure split and finally imported Flac3d on Grotto whole seismic re-
sponse simulation. The result showed that:the overall direction of displacement of rock caves of Yungang
the 11" Grotto was a downward tilt with good stability over time and gradually downward portion with stress
concentration. It was predicted that without taking protective measures for the bottom of the recessed portion
weathering , the bottom of the cave would lead to instability in 100 years due to stress concentration destruc-
tion. Based on this corresponding reinforcement measures were proposed.

Key words : three-dimensional laser scanner ;three-dimensional numerical simulation ;historic stone ;stability
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Finite element analysis and optimization design
of the car torsion-bar spring

XING Yi-wen, WANG Dong-fang, ZHU Jun-cheng
(College of Mechanical and Power Engineering ,Nanjing University of Technology , Nanjing 211816, China)

Abstract ; According to the characteristics of double-wishbone suspension with torsion bar, establish a sim-
ulation model of a car independent suspension was established by multi-body dynamics theory. According
to the formal structure of torsion bar spring,loads of key points at three typical load conditions in ADAMS/
Car were drawn and turned into torsion as the loading condition for statics analysis ;statics analysis of the
torsion bar was taken in typical conditions with ANSYS. The structure of hollow rod was designed; Three
best programs were gotten by taking single objective global optimization on torus torsion spring bar which
based on the response surface method. Comparison of the results after optimization and original showed : the
mechanical properties of torsion bar improved significantly after optimization, the maximum equivalent
stress decreased by 24% , the total deformation decreased by 31% , and the quality of torsion bar de-
creased by 11%.

Key words : torsion-bar spring ; suspension ; response surface method ;optimization design
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Research on semi-structured data
by intelligent retrieval in archives management

JIN Bao-hua, ZHANG Xing, GUO Xiao-juan
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract; The from variely and large volume of archival data especially the complexity of semi-structured
data caused great difficulties in management of archives. Considering this, an intelligent information retriev-
al system based on ontology was proposed. This process of the system was composed of two parts; the first
part was dealing with the semi-structured data. The method of feature data extraction was used to make fea-
ture extraction to serni-structure data and then reformed them into structure data. The second part was the
implemantation of the intelligence retrieval by using logical reasoning based on ontology to realize intelli-
gent retrieval in semantic level. The experimental results showed that compared with the traditional key-
word-based retrieval , the intelligent retrieval system greatly improved in the recall and accuracy.

Key words : semi-structured data ;ontology reasoning;intelligent retrieval ; archives management
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Predicting functional types of antimicrobial peptides with pseudo amino
acid composition and multi-label k-nearest neighbor algorithm

WANG Xiao, YANG Peng-peng, WANG Rong, LI Hui
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract; In order to solve the problem that most of the existing computational methods can only predict
one functional type of antibacterial peptides,a computational prediction method was developed for predic-
tion of multiple functional types of antibacterial peptides based on the pseudo amino acid composition
(PseAAC) and multi-label k-nearest neighbor( MLkNN) algorithm. It used the PseAAC to extract feature
vector of antimicrobial peptide sequence, introduced the MLKNN algorithm as the prediction engine, and
predicted a variety function type of antibacterial peptides simultaneously. Experimental results showed that
the proposed method significantly improved the prediction performance ,and it provided a useful tool for the
further research in this field.

Key words : antimicrobial peptide ; pseudo amino acid composition ( PseAAC ) ; multi-label classification;
multi-label k-nearest neighbor( MLKNN) algorithm
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Research on intrusion detection system
in hierarchical network architecture of smart grid

XU Jing', YAO Zhi-lei’, XU Sen', LI Yong-zhong’, WU Su-qin'
(1. School of Information Engineering ,Yancheng Institute of Technology ,Yancheng 224051 , China;
2. School of Electrical Engineering ,Yancheng Institute of Technology ,Yancheng 224051 , China;
3. School of Computer Science and Engineering , Jiangsu University of Science and Technology ,Zhenjiang 212003 , China )

Abstract ; In order to improve the safety and reliability of the smart grid,the intrusion detection system was
applied to the smart grid. As smart grid had the characteristics of large number of network nodes, large
amount of information transmission and high safety requirements, an intrusion detection model based on
multi-agent was established , and was deployed in the hierarchical network structure of smart grid. There-
fore ,amount of transmission data was reduced, bandwidth was saved and speed bottleneck problem was
solved. With the purpose of reducing false positive rate and false negative rate in current intrusion detection
system, dynamic clonal selection algorithm for the smart grid environment was proposed. The proposed
algorithm could be combined with the multi-agent technology, the immune agents were constructed. The
proposed model and algorithm were simulated by KDD’ 99 datasets. Simulation results showed that the pro-
posed system had low false positive rate and improved the detection rate of Dos and Probing attack that are

common attack in smart grid.
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An improved supervised sparsity preserving CCA algorithm based
on exponential dimensionality reduction

JIANG Wen, QI Lin
(School of Information Engineering , Zhengzhou University , Zhengzhou 450001 , China )

Abstract; An improved supervised sparsity preserving canonical correlation analysis algorithm based on ex-
ponential dimensionality reduction was proposed. The problem that the fitting error increased while adding
supervised information to the SPCCA was solved by the fusion of the class label information and sample fea-
ture. The local manifold structure of the data was realized at the same time. Aimed at the problem of tradi-
tional algorithm in dealing with small sample of high-dimensiona sparse signal, index scattering matrix was
used to retain effective information while building the non-singular scattering matrix. It overcame the de-
fault of effective information losses while using PCA to exiract principal features of the scattering matrix.
The experimental results on ORL, Yale, AR and FERET face databases showed that the proposed algorithm
was better than related canonical correlation analysis methods in recognition effect.

Key words: canonical correlation analysis( CCA) ;sparsity preserving projection ( SPP) ; exponential dimen-

sionality reduction ;feature extraction ;face recognition
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Development of Linux-based firewall remote control system

WANG Xiao-bo, ZHANG Ya-dong, XU Gang
(College of Computer and Information Engineering ,He'nan University of Economics and Law ,Zhengzhou 450002 , China )

Abstract ; Aiming at problems that the existing LAN Firewall can not monitor user access and hostile attack
effectively , the scheme of firewall remote control based on the specific port of Linux Socket was proposed. It
used the dynamic packet filter of Linux-based operating system, which integrated the packet filter, common
service configuration and IP blacklist; Secondly,it used Linux Socket network program design architecture
to realize remote control of firewall ; Then, it used the GTK + to design a model of graphical interface client
management and configuration program based on C/S model, which could facilitate administrator to con-
figure the firewall. Results of the test showed that this firewall system could solve the control of net user ac-
cess behavior and many kinds of attacks,such as DDoS Attacks and the Port Scan Attacks, furthermore, it
gave extended function to IPv6 data packet filtering strategy to guarantee security of the information from
each network terminal.
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The quality evaluation method of mobile
client software based on AHP

FU Jin-hua', NIE Nan', LI Gang’, DENG Lu-juan’, LI Jin-meng', ZHANG Tong*
(1. College of Computer and Communication Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. College of Mathematics and Information Science ,Zhengzhou University of Light Industry ,Zhengzhou 450002, China;
3. College of Software , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
4. Sofiware Test Center ,He'nan 863 Sofiware Incubator Co. ,Lid. ,Zhengzhou 450001 , China)

Abstract ; Aiming at the situation that there was no formal quality evaluation model oriented to mobile cli-
ent, a quality evaluation method of mobile client based on AHP was proposed. Via the analysis of mobile
client software, the quality requirements, functions and features were concluded. The evaluation recommen-
ded weight table of mobile client software quality was formulated. The AHP was adopted to analyze the
mobile client software and to construct judgment matrix to carry on the dynamic correction, and to measure
the quality of software through the consistency check results. Examples showed that this method was able to
improve its inappropriate weights of evaluation, so as to make the mobile client software evaluation objective
and quantitative, to offer reference for establishing a formal mobile client software quality evaluation model.

Key words : analytic hierarchy process( AHP) ;mobile client;software quality evaluation model
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Building extraction from color remote sensing imagery
based on DSM and shadows

GAO Chun-xia, XIE Ming-hong, SONG Na
(Faculty of Information Engineering and Automation ,Kunming University of Science and Technology ,Kunming 650500, China )

Abstract; In order to solve the problem that there was big gap between result of extracting the building
based on shadow and real building number owing to the big area of trees shadow, combining with building
DSM data,a new method of building extraction from remote sensing image with colors that based on DSM
and shadow was presented. It eliminated the influence of vegetation information by setting the vegetation
segmentation threshold. It extracted the shadow area of building from image partitioned by the mean-shift
algorithm. It got the NDSM image that included actual height by processing of DSM. Then it extracted the
building again and optimized extraction. The result indicated that this method improved precision to some
extent than only according to the shadow for building extraction and the experiment configuration was more
regular and closer to real surface features.

Key words : DSM ; NDSM ; building extraction from color remote sensing imagery
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Design of 10 kV outdoor switchgear high-voltage
contact wireless temperature monitoring system

CUI Guang-zhao, LIU Bin, DENG Xuan-xuan, KANG Dong-yi
( College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract ; Aiming at the problems of outdoor switchgear high-voltage contact temperature measurement such
as vulnerability to environmental impact and low precision, the 10 kV outdoor switchgear high-voltage con-
tact wireless temperature monitoring system was designed. The system selected the wireless RF MCU
CC2530F256 as the core chip,using the self organizing of ZigBee network , through temperature measure-
ment terminal node and handheld coordinator node of the network, realized the outdoor switchgear high-
voltage contact temperature data precision measurement and wireless transmission. Experimental results
showed that the system was not easy to be affected by the environment, and the measured data error was
less than 1 °C. Tt could satisfy the requirement of outdoor switchgear high-voltage contact temperature on-
line monitoring.

Key words : outdoor switchgear;high-voltage contact ; wireless temperature monitoring ; contact resistance
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WE AT S FEE Rk 3R RGN, B EE A REE & EE SIS
I B SR IZ IR B 09 M F Ao ) = P 15 T 32 SVPWM 45 4] 5%, 4& # Matlab/Simulink 9 45 B 25
R, 2474 TMS320F2812 DSP 42400 0 = o, -F i % 233 HALiX e, 45 R &9, SVPWM Sk 7 &£,
BT ER, HMER A FE T BB ERERE T oBEEZE, AR THER S, %
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Simulation and implementation of three level inverter
simplified SVPWM algorithm

LIU Cheng-you, ZHOU Xin, ZHANG Hua-wei, XU Lu-zhao, JIANG Hong-bing, QIN Hang
( Department of Equipment , Nanjing Affiliated Hospital ,Nanjing Medical University ,Nanjing 210006 , China )

Abstract; In order to simplify the control algorithm of three level inverter and improve the stability of the
system ,diode clamped three level inverter SVPWM control algorithm was put forward which based on the
change of the space voltage vector to realize magnetic chain tracking control. By Matlab/Simulink simulat-
tion output,the machine testing was made with TMS320F2812 DSP as the control core of diode clamped
three level inverter. The results showed that SVPWM algorithm was simple and easy to master,the output
voltage of diode clamped three level inverter was close to sine wave , the system had better stability to better
meet the needs of engineering.

Key words :three level inverter; SVPWM algorithm ; Matlab/Simulink system simulation
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An improved camera calibration method of robot distance measuring

GU Dong-hua, WANG Hong, SUN Dong
( Engineering Training Center ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China)

Abstract; Aiming at the problem that camera calibration method based on active vision was too high in
requirement in the form of camera motion,and difficult to realize ,a simplified method of camera calibration
was proposed which needed only 2 times pure translation motion. In this method , the basic matrix F was ob-
tained by 2 pairs of matching points, and the linear solution of the internal parameters of the camera was
obtained by the intrinsic relationship of the basic matrix,then the 4 internal parameters were obtained. The
simulation experiment results showed that this method could be controlled within a certain range of simula-
tion error under certain conditions,which could meet the requirement of the accuracy of the robot location,
and reduce the computation time and improve the real-time performance of the robot.

Key words : camera calibration ;robot distance measuring; fundamental matrix
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Research on the algorithm model of smart antenna sound
array adaptive beam forming based on QPSO

ZHAO Ping, LIU Jie, MA Yong-huan, YAO Hong-fei
(School of Electronics and Information, Northwestern Polytechnical University, Xi'an 710129, China)

Abstract ; The smart antenna sound array adaptive beamforming algorithm model based on quantum particle
swarm optimization( QPSO) algorithm was presented, which applied QPSO to adjust array antenna radius
and the initial phase of array element, and then controlled the forming of the sound smart antenna array
beam,so that the main lobe of the antenna beam aligned direction desired sound source signals, nulling a-
lignment direction to interference signal ,and forming the optimal gain main lobe and side lobes peak ratio.
Matlab simulation results showed that the model could enhance the direction of the main lobe gain by about
10 dB, reducing noise directional gain by about 3.75 dB, effectively increasing the system communication
capability and anti-jamming capability, and presented a universal scanning angle.

Key words: smart antenna; sound array; adaptive beam forming; quantum particle swarm optimization

(QPSO) ;the main lobe gain
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Research on the complex dynamical behavior for
a 5-dimensional linear neural network

LIU Na, ZHOU Qiong, SUN Jun-man
(College of Electric and Information Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450002 , China)

Abstract ; Aiming at the model of a 5-dimensional linear neural network,a controller which could ensure
that the solution of the controlled system was uniformly bounded was introduced to analyze the relationship
between the change rate of the phase volume, Lyapunov exponents and the divergence of system. A judging
standard for the controlled system was obtained , which meant that different system parameter would present
different state ,such as dissipative chaos system , conservative system and unstable system. Simulation results
show that the system would present complex dynamical behaviors while the system parameters change ,and
the controlled system would be hyperchaotic when some conditions were satisfied.

Key words :5-dimensional linear neural network ; complex dynamical behavior; hyperchaotic system; Lya-
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Chaos synchronization of fractional order complex network system

MAO Bei-xing, CHENG Chun-rui
( Department of Mathematics and Physics , Zhengzhou Institute of Aeronautical Industry Management , Zhengzhou 450015 , China)

Abstract; The chaos synchronization problem of fractional order complex network system was studied
through drive-responsive approach on lyapunov stability theory and fractional order calculus relevant theo-
ry. The sufficient conditions for fractional order complex network and its time-delayed system realizing cha-
os synchronization were given,which suggested that master-slave system could realize the chaos synchroni-
zation under certain conditions. Numerical simulations example of chaotic system verified the correctness of
the proposed method.

Key words : chaos synchronization ;fractional order complex network system ;drive-responsive approach
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Design of wearable physiological information
wireless monitoring system based on GPRS

ZHENG Jian-li, GAO Feng, ZHANG Chong-jun, LIANG Ji-jun,
(He'nan Hanwei Electronics Co. ,Lid. , Zhengzhou 450001, China)

LIU Xian-hua

Abstract ; In order to solve the problems of the present physiological information detection system such as
the overuse of network communication, inconvenience of carrying and detection singleness of physiological
information, the portable wireless physiological information monitoring system was designed in GPRS tech-
nology. The system was designed with STM32F030C8T6 MCU as core component. The MCU could read
data measured by the sensors of body temperature, blood pressure and heart rate at fixed time, and then
realize the wireless monitoring and transmission by serial port with SIMO00OA GPRS module. The system
could realize message receiving and sending only through communication network, and it was portable and
suitable for the monitoring of old solitary people.

Key words : physiological information wireless monitoring ; GPRS ; GPS ; STM32F030FC8T6 singchip
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Nov. 2015
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Design of breath gas alcohol content detector remote monitoring system

GAO Feng, LI Ning, ZHANG Chong-jun, ZHENG Jian-li, LIU Jin-feng
(He'nan Hanwei Electronics Co. ,Ltd. , Zhengzhou 450001, China)

Abstract; A breath gas alcohol content remote monitoring system was designed. The system connected
hand-held intelligent terminal and breath gas alcohol content detector through the bluetooth, introduced
preset sampling anti-cheating designs such as positive pressure and negative pressure blowing detection,
verified subjects identity according to equipment number and identity information,and compared subjects”
facial image with preset information to ensure the reliability of data collection. Combined with the data pro-
cessing of backend server,the subjects”breath gas alcohol content remote monitoring was effectively real-
ized. Practice proved that the system was simple in operation and accurate in data and it had a positive
effect on controlling the drivers drinking behavior and preventing secondary crime.

Key words :remote monitoring ; hand-held intelligent terminal ; breath gas alcohol content detector; preven-
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TE AT B AT DA PR XA A F B AOEARF B SR IF T VA STM8 S uh 4% 8 AT
BT R o R AT B BB 0 3B BB A T B XA MR AGR A R AR S RS R E R
B, FILT AT EEAARG B R SN F . R PR R E A 0.03 mg/m’, 5 #E ik
0.01 mg/m’. MXAUR A TG E AKX, B2 3.7 V42 B st /74, 2 ALRT [ % 8 h A
LR B ZM AR R T AR A A L& T8Z 5, 45 F L. PC FAAS e &m iR & /740
PeiB . MR A, £ 0~3 mg/m’ SEE A, LT B XA 25 5 AT AR T BRI L 691k £
T 2% AT AR XA

KB : F BN GXAL; STM8 5 R AL ; 4 A ft
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Design and development of high sensitive smart formaldehyde detector

LIU Fu-xing'?, ZHANG Ke-dong’, GU Wei-bing’, CUI Zheng’’, WANG Lin'
(1. School of Materials Science and Engineering ,Shanghai University , Shanghai 200444 | China ;
2. Suzhou Institute of Nano-Tech and Nano-Binics( SINANO) , Chinese Academy of Sciences ,Suzhou 215123 , China ;
3. Suzhou NanoGrid Technology Co. ,Lid. ,Suzhou 215123, China)

Abstract ; Aimed at the defects that the small formaldehyde detector had high price and low sensitivity cur-
rently,a smart formaldehyde detector with the microcontroller of STM8S which had high sensitivity and pre-
cision based on a new nano material sensor was designed. With a special gas path and high precision signal
acquisition circuit,the detector achieved the high sensitivity and high precision measurement of formalde-
hyde gas. It could sense 0.03 mg/m’ formaldehyde gas,and the resolution was 0.01 mg/m’. The detector
designed by low voltage and low power was powered by a 3.7 V lithium battery and could work more than 8 h
with optimized power consumption design. Wireless charging and Bluetooth technology were integrated into
the detector which made the detector communicate with mobile phone ,PC and other personal intelligent ter-
minal equipment. Test results showed that in the range of 0 ~3 mg/m’ ,the deviation the deviation of the de-
tection result of the formaldehyde detector was less 2% and it was superior to other detectors.

Key words :formaldehyde detector; STM8 ; sensitivity ; intelligence
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Research on gray weighted relational evaluation model
based on DEA cross-efficiency

LI Gang, GAO Ming-gui, WU Ting-ting
(College of Mathematics and Information Science ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

Abstract : A gray weighted relational evaluation model based on DEA cross-efficiency was proposed. In this
model, the advantages of gray theory on the fields of performance evaluation of small sample and poor data
were fully used, and the decision-makers’ preference degree of evaluation was considered. The model con-
struction efficiently avoided the potential imbalance of liner weight. The ratio model based on DEA cross-
efficiency made the result agree with the fact and reduced the subjectivity caused by the direct empower-
ment to some extent. Empirical practices and simulation analysis showed the advantage, practicability and
applicability of this model on relative fields.

Key words: gray relational analysis; data envelope analysis ( DEA ) ; cross-efficiency ; benefit evaluation;
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X, X, X, X, Y, Y, Y,

DMU, 2 200 66 982 189 809. 63 7 800. 451 12 68 183.0 5314 13 975.6
bMU, 2 200 404 467 38 149.37 23 409.979 73 60 426. 4 1 800 6 946.9
DMU, 942 206 471 20 765.22 10 796. 053 59 34 090. 3 680 6 363.3
DMU, 898 177 255 8 277.38 11 512. 151 46 30 133.1 1013 4233.0
DMU; 1353 292 332 11 699. 10 6 284.310 03 31 379.5 1538 7414.5
DMU, 1023 207 452 39 997. 36 12 881.785 22 30 872. 4 1 364 12 008. 5
DMU, 1039 192 880 8 682. 64 92 593. 239 27 32799.0 16 112 4275.3
DMU, 1287 106 841 10 592. 63 5 330.977 61 16 699. 2 255 83.6
DMU, 666 136 768 17 502. 37 4 314. 673 54 24 107.6 730 1044.1
DMU,, 745 182 355 25 336.93 13 462. 432 03 26 980.0 688 3045.9
DMU,, 1 053 94 250 234.56 5 051.516 87 11 860. 7 931 3908.1
DMU,, 1 066 133 860 9 852.17 3 708. 179 81 13 388.9 100 23.3
bmU,, 1243 128 250 1573. 14 7 359. 642 80 10 264. 3 281 676.0
DMU,, 687 132 959 10 713. 59 6 117.575 39 20 537. 4 596 266. 7
DMU 4 1 100 134 547 15 207. 08 9 708.773 01 13 573.5 908 1234.3
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X, X, X, X, Y, Y, Y,
DMU, 0.043 47032 1.32351325 3.75049357  0.154 130 97 1.347 244 10  0.105 000 59  0.276 147 20
DMU,  0.028 656 51  5.268 460 82  0.496 921 78  0.304 931 08  0.787 095 41  0.023 446 24  0.090 488 15
DMU;  0.023 54093 5.159787 13  0.518 93058  0.269 797 40  0.851 92928 0.016 99345 0.159 021 24
DMU,  0.026 941 35 5.317916 70  0.248 33385  0.345381 87  0.904 038 34  0.030 391 52 0. 126 996 37
DMU;  0.026 906 22 5.813413 68 0.23265229  0.12497193  0.624 02342 0.030 585 19 0. 147 447 27
DMU;  0.023 43266 4.75186040 0.916 17276  0.295067 99  0.707 157 97  0.031 243 55  0.275 064 67
DMU,  0.020 876 56  3.87552512 0. 174 459 65 1.860 469 85  0.659 028 14  0.323 737 35  0.085 903 32
DMU;  0.063 853 13  5.300 801 90  0.52554200  0.264 49075  0.828 51294 0.012 651 55 0.004 147 72
DMU,  0.025 18193 5.17129483 0.661 77699  0.163 140 86  0.911 52541  0.027 601 82  0.039 478 16
DMU,, 0.02064421 5.053 11950 0.70209501 0.373048 60  0.747 62504 0.019 064 72 0. 084 402 93
DMU,, ~ 0.062 844 83 5.625000 66 0.013998 84  0.301483 14  0.707 866 79  0.055 563 67  0.233 242 07
DMU, 0.046 062 14 5.784 12571 0.42571502  0.160 23142  0.578 537 88 0.004 321 03  0.001 006 80
DMU;  0.058 14347  5.999 11477 0.073 586 15  0.344 25998  0.480 13032 0.013 144 26  0.031 621 06
DMU,,  0.027 97927 5.414986 08 0.43632955 0.249 14888  0.836 42127 0.024273 13  0.010 861 82
DMU;;  0.043 680 84 5.34284205 0.603 87096  0.38553398  0.539001 74 0.036 056 55 0.049 013 88
A3 REABEMEKA

DMU v," v, ;" v, 0" e’ ,°
DMU, 0.990 330 5 1..000 000 0 0.384 867 8 0. 987 680 8 1. 000 000 O 0.914 440 2 1..000 000 0
DMU,  0.996 584 4 0.372 098 4 0.828 794 7 0.928 524 1 0. 806 708 6 0.886 171 1 0.926 426 8
DMU, 0.998 762 5 0.378 648 0 0.822 378 0 0.941 664 4 0. 825 169 6 0. 884 008 8 0. 952 289 4
DMU,  0.997 313 6 0.369 192 3 0.908 894 8 0.913 842 1 0. 840 631 2 0. 888 510 3 0. 940 026 6
DMU; 0.997 328 6 0.342 399 4 0.914 470 0 1..000 000 0 0.763 7322 0.888 5757 0.947 820 8
DMU;  0.998 808 7 0.405 435 4 0.721 549 1 0.932 175 8 0.785 053 6 0. 888 798 1 0.999 537 2
DMU, 0. 999 900 6 0. 478 096 2 0.935 771 0 0.573 933 1 0.772 567 0 1. 000 000 O 0.924 746 6
DMU; 0.981 852 7 0.370 192 8 0. 820 469 8 0.943 681 5 0. 818 405 3 0. 882559 8 0.895 777 7
DMU,  0.998 062 7 0.377 943 5 0.783 031 0 0.983 935 4 0. 842 900 4 0. 887 569 2 0.908 070 8
DMU,,  1.000 000 0 0.385304 8 0.772 597 6 0.904 064 8 0. 795 868 8 0.884 701 7 0.924 198 1
DMU,,  0.982 268 7 0.352 116 2 1..000 000 O 0.929 797 4 0.785240 5 0.897 092 7 0.981 978 0
DMU,,  0.989 244 4 0.343 874 5 0. 850 258 7 0.985 141 8 0.752 549 7 0.879 7929 0. 894 700 9
DMU,;  0.984 212 8 0.3333333 0.975 144 9 0.914 243 1 0.729 4425 0.882 724 0 0.905 307 8
DMU,,  0.996 872 2 0.363 618 2 0. 846 988 9 0. 949 562 1 0. 820 677 3 0. 886 448 9 0. 898 088 1
DMU;;  0.990 242 2 0.367 744 7 0.798 518 4 0.899 720 7 0.743 092 4 0.890 427 4 0.911 446 7
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DMU  DMU, DMU, DMU, DMU, DMU, DMU, DMU,

DMU,

DMU, DMU,, DMU, DMU, DMU, DMU,  DMU,i

DMU, 1.0000 0.0566 0.0419 0.0726 0.0672 0.0835 0.0258
DMU, 1.0000 0.8287 0.9215 1.0000 0.7400 0.703 6 0.4371
DMU, 0.4688 0.6710 1.0000 0.8479 0.6410 0.7498 0.1968
DMU, 0.1381 0.5118 0.5540 1.0000 0.6393 0.2806 0.2338
DMUs 0.2316 0.2529 0.2552 0.3201 1.0000 0.3522 0.0408

0.0038 0.0366 0.0479 0.1236 0.0008 0.0253 0.009 6
0.8806 1.0000 0.7330 0.8335 0.6322 0.5135 0.908 8
0.2526 0.6156 0.6439 0.3115 0.2372 0.2010 0.5154
0.1604 0.3608 0.3813 0.3552 0.1419 0.2159 0.3052
0.0120 0.1448 0.1910 0.5102 0.0039 0.0809 0.0370

0.0440
0.5218
0.2973
0.2412
0.108 5

DMUg 0.2964 0.269 0 0.5514 0.3970 0.4509 1.0000 0.063 2
DMU; 0.0155 0.0258 0.0180 0.0661 0.0630 0.0188 1.0000
DMUg 1.0000 0.8287 0.9215 1.0000 0.7400 0.7036 0.437 1
DMU, 0.4478 0.4954 0.5986 0.5164 0.6351 0.4406 0.0713
DMU, 0.8532 0.7584 0.9986 0.9266 0.6404 0.833 1 0.867 8

0.0055 0.1326 0.2638 0.3162 0.0019 0.0463 0.0331
0.0128 0.0230 0.0150 0.0570 0.0053 0.0146 0.0304
0.8806 1.0000 0.7330 0.8335 0.6322 0.5135 0.908 8
0.3499 1.0000 0.3818 0.3112 0.3351 0.2278 0.6420
0.3558 0.9987 1.0000 0.3110 0.3436 0.2278 0.823 6

0.0956
0.0326
0.5218
0.268 9
0.3407

DMU;; 0.0044 0.0109 0.0083 0.0307 0.0331 0.0086 0.029 6
DMU;, 0.5102 0.7843 0.8834 1.0000 1.0000 0.5764 0.233 8
DMU;; 0.1381 0.5118 0.5540 1.0000 0.7219 0.2806 1.0000
DMU,, 0.5102 0.7843 0.8834 1.0000 1.0000 0.5764 0.233 8
DMU,s 1.0000 0.8102 0.8708 1.0000 0.8389 0.707 1 1.000 0

0.0005 0.0036 0.0068 1.0000 0.0001 0.0258 0.0015
0.8551 1.0000 0.6163 0.9918 0.7309 0.5794 0.9312
0.4173 0.4775 0.3813 1.0000 0.3738 0.59 3 0.6059
0.8551 1.0000 0.6163 0.9918 0.7309 0.5794 0.9312
0.8089 1.0000 0.6867 1.0000 0.5871 0.508 0 0.902 8

0.004 9
0.4555
0.2745
0.4555
0.571'5

A5 RXAESEMEL

DMU DMU, DMU, DMU, DMU, DMU, DMU, DMU,

DMU

DMU, DMU,, DMU, DMU, DMU,, DMU, DMU,

pMuU, 1
DMU, 17307 1 10474 1.2096 1.2521 1.2075 1.2340
DMU; 1.4097 0.9547 1  1.1891 1.3074 1.1279 1.1756
DMU, 1.0611 0.8267 0.8410 1  1.2418 0.9167 1.1573
DMU; 1.1540 0.7987 0.7649 0.8053 1  0.9320 0.979 1

0.5778 0.7094 0.9424 0.8665 0.8358 1.0101 0.5338 0.716 0 0.5655

0.6951 1.0106 0.8225
0.6170 0.8974 0.7170 1.3148 0.6597 0.7617 0.6758
0.6245 0.7001 0.726 0 1.4618 0.5800 0.8200 0.5370

—_

L1187 0.8064 1.3961 0.700 4
.6443 0.9642 1.2113 1.0128
3007 0.7664 1.0441 0.8351

0. 664 3
0.977 4
0.899 5
0.789 8
0.7859

1 1.2229 0.888 1

—_ =

DMUs 1.1965 0.8282 0.8866 1.0909 1.0730 1 1.043 6
DMU, 0.9900 0.8104 0.8506 0.8641 1.0213 0.958 2 1

DMU; 1.873 5 1 1.4387 1.6206 1.6014 1.5755 1.3010
DMU, 1.3967 0.8177 0.9895 1.1143 1.4283 1.2719 1.0472
DMU,, 1.7685 1.1260 1.2158 1.3948 1.3773 1.4505 1.8402

0.6347 0.7862 0.6894 1.3050 0.7664 1.1932 0.6853
0.768 6 0.9549 0.5434 1.0266 1.0421 0.6356 0.8845

0.717 8 1
0.8402 1.446 4 1

0.856 9
0.657 1
1.0159
0.807 4
1..065 6

1 1.3931 1.190 1
0.6913

—_—

L7132 0.9538 1.3754 1.0017
23065 0.7713 1.1434 0.8502
23021 0.9973 1.2559 1.178 4

—_ -

DMU,, 0.8939 0.6082 0.7688 0.7606 0.684 1 0.7663 0.974 1
DMU,, 1.2401 1.0372 1.3048 1.5158 1.7242 1.3048 0.9596
DMU,; 0.7163 0.8256 0.9578 1.3129 1.2195 0.8381 1.5733
DMU,, 1.4277 0.9873 1.1974 1.4796 1.8623 1.4593 1.1306
DMU,s 1.5053 1.0231 1.1118 1.2661 1.2724 1.1670 1.5219

0.5837 0.7654 0.768 0 1
1.0484 1.2965 1.0027
0.7271 0.8746 0.7962 1.5562 0.740 4 1
0.9983 1.176 1 0.8486 1.9201 1
0.9843 1.2385 0.9385

0.5805 0.6426 0.5208
L1225 1 1.350 7 1

0.639 5
1.024 0
0.7958 0.806 7
1.256 5 1 0.940 6
5638 0.9766 1.2397 1.0632 1
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An intuitionistic fuzzy multiple attribute group
decision making method based on projection method

LI Dong-hui', SUN Gui-ling’
(1. Department of Mechanical and Electrical Engineering ,Zhengzhou Vocational University of
Information and Technology ,Zhengzhou 450046 , China ;
2. College of Information Engineering ,Huanghe Science and Technology College , Zhengzhou 450006 , China )

Abstract; A new multiple attribute group decision making method based on projection and weight score
function under the intuitionistic environment was presented. In this method, according to the projection of
the various decisions on the ideal decision, the weight of each expert can be obtained. Then the group de-
cision making problem was converted to decision making problem. The weighted score function was used to
determine the attribute weights and the optimal solution was given. An illustrative example was given to ver-
ify the developed method and demonstrate its practicality and effectiveness.

Key words: multiple attribute group decision making; intuitionistic fuzzy set; projection method ; weight

score function
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