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Abstract: Under the culture temperature 35 °C, shaking frequency 150 r/min, culture pH value 7. 0 and

culture time 72 h,the quantity of lycopene-degrading reached 224. 4 mg/L by Bacillus cereus strain 116 with

300 mg/L lycopene in the medium. The degradation products analyzed by GC-MS were 6-methyl-5-hepten-2-

one and isopropyl ketone,which were the characteristic aromatic components for tobacco.
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Table 1 The design of lycopene degradation kinetics
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Fig. 1 The standard curve of lycopene
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Fig.3 The growth curve of Bacillus cereus strain

L16 with 300 mg/L of lycopene in the medium
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Main components determination and their contribution to odor

in clary sage (Salvia sclarea L. ) oil
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Abstract ; The selected ion monitoring (SIM) was used as the mass spectrum signal acquisition mode. Using-

HP-5MS capillary column, a method for determination of ten compounds in clary sage (Salvia sclarea L. ) oil

has been developed. Odor threshold values of ten compounds were determined, and odor active values were

obtained. The results showed that ; Benzyl alcohol was used as an internal standard. The samples were separated

on a DB-5 capillary column. The selected ion monitoring (SIM) was used as the mass spectrum signal acquisi-

tion mode. The components of the sample were well separated in the experimental conditions above, and had

good linearity with the correlation coefficients higher than 0. 999. The average recoveries were in the range of
90.6% ~97.2% . The limits of detection (S/N=10) were in the range of 9.5 ~232.8 ng/L, which illustra-
ted the good repetability and sensibility of the method. The compounds in clary sage oil with high odor active

value were linaloolwith the content of 20.3% and linalyl acetate with the content of 42. 7% .
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LN P i B N AR I T R L
R AR, ARG R B 5 AR YR B
Fb AR AR bR, 22 i 25 I v 10 Fh b G4 32 2
L3 BRI T £, L2k M Jr R A OC R 8 L 3%
2. \NFE2 ATLLVA Y 5E 9 10 Rk A4 3220
G TS B AR HE T AE Bl 26 A 2 REI R+
0.999, £tk R R AT
22 EEMXWRER

TEAHI GC-MS 2544, 73 il Bt — 7 &[] —
R B A 55 IR TR i, I A ) 5 19 A B
W, BLHE LR VTR 3 Uk 235 SR A X A o
22 AR FR 3. iR 3 WAL 10 A HARfL &4

&1 HEFEP 10 # 2Ry
PR G Bt e e ik B B F

Table 1  Retention time and selected ion pair of the
10 compounds in clary sage oil
wEY PR B 1 [f)/ min EFEET
D - ¥ 9.845 68.1,93.1,99.1
T e i 12.098 55.1,71.1,93.1
a — PR 14.792 59.1,93.1, 121.1
T AL 15. 809 41.1,69.1, 93.1
FrEiE 16. 627 41.1, 69.1, 94.1
RIS R 16.383 43.1,93.1, 121.1
LRI AL 19.321 41.1,69.1, 80.1, 93.1
LR A B 19. 820 43.1,69.1, 93.1
AT 20.597 69.1,93.1,133.1
AL 23.680 41.1,69.1,93.1, 107.1

33 O E S5 RN E 1 RSD 2 0. 65% ~
4.81% , i S 56 1) o 5 1 R 4T
2.3 [ERIBER

SR FARRE N AT, B0 B8 bR A (R A s R A
BIMARFERRE S 1. 2.2 S50 B3 1T GC-MS
SIRT AT 3 SRR BOEIE, TR TSR
S5 3 FroR. g% 3 ATA, AR DRl
90.6% ~97.2% i IR E K.
2.4 WHRAMEERITELER

e ] — 2 R B 0 7 5 DT s o o, L e
17 GC-MS 43#r A4l 3 f5(5ME L (S/N) K FR
B H PR LOD ( Limit of detection) , P4 10 %
5™ L (S/N) T8 3 FR LOQ ( Limit of quanti-
fication) , 145 S WL 3. 25 KM FE—E W)
FrEE N, TN E (13X 10 Fpfb 50k B 55 46
g5 1 2 O S ) Pl S R, HLHLAG H R H
9.5 ~232.8 ng/L. A% T & L0 ix 10 Fh
AWM SR (IR 4), U0 585 1Y R 8
Lgi
2.5 BEEFHPEERSTHNESEREXTEME
ESTEAITEN

B L T5 0 10 Fp BB 8 A B(E A
FRIENEWNE 4 PR, WNF4 v LIE H, J5RE
| LR 5 BT 2 1 43 ) o A 45 9T 1 20. 3%
M 42.7% 75 E 7m0 By, « — Al

K2 BRI I0 A ER Ry R T AR MK R R E

Table 2 Regression equations , correlation coefficients and linear ranges of the 10 compounds in clary sage oil

&Y LA R REL LM (pg - mL7™h)
D - ¥y y=1.767x -0.133 50 0.999 1 0.122 1 ~122.100 0
JfiE y =2.300x - 0. 036 29 0.999 4 0.251 5 ~251.500 0
o — AT y=4.212x -0. 052 97 0.999 5 0.462 4 ~462.400 0
Liid y=5.170x - 0. 088 62 0.999 0 0.384 1 ~384.100 0
FriEiE y =4. 2465 —0. 083 55 0.999 0 0.437 5 ~437.500 0
LIRS TG y =1.553x% -0. 027 39 0.999 9 0.612 4 ~612.400 0
LRI AL TR y =3.735x 0. 068 77 0.999 5 0.248 0 ~248. 000 0
R4 Mg y =5.327x - 0. 060 07 0.999 3 0.321 4 ~321.400 0
VaKdE y=4.159x 0. 048 15 0.999 4 0. 1857 ~185.700 0
REAE e y=5.051x 0. 091 54 0.999 2 0. 466 3 ~466. 300 0




Bk, % E R E RSB R REF TN

c11 -

A3 FE A 10 AP E R R E LM RSD,
B A i R e IR
Table 3  Repeatability RSD ,recovery ,limit of detection

and limits of quantitation of 10 compounds in clary oil

oy HEM MR )@MF: %EBE_]

RSD/% /% /(ng L") /(ng-L™")
D-FEH  1.23  91.0 101.7 305.0
FERE 0.65  92.8 232.8 698.3
o - FAVIEE  2.10  95.6 10.7 32.1
R 2.47  96.6 26.5 79.6
RS 3.31 0 92.2 25.8 71.5
R RANE  0.91  90.9 17.1 8.2
LIRPEIEEE  1.88  96.1 16.4 49.3
ZERENE 116 97.2 22.3 66. 8
G 4.81 943 9.5 28.5
A 1.36 90.6 25.0 75.0

R4 FEFHIOFEIERSLE.
H A A F B A E A
Table 4  Content, odor threshold values,and odor

active value of 10 compoounds in clary oil

o g | 7&%[@?«]{:&1 AR
/(mg-g™')  /(pg- L) WEAME
D — AP 3.73 9280 4.0%x10°
FRE N 203.45 4.12 4.9 %10’
o — FATHTEE 86.83 930 9.3 x10*
PE AL 20.90 331 6.3 x10*
FrigemE 0.33 12 500 2.6 x10'
LIRS AR 427.18 36 1.2 x107
Y LA 14.32 10 300 1.4 x10°
R TR 11.20 41.2 2.7 x10°
FekUR 4.92 9220 5.3x10°
P AU 0.34 336 1.0x10°

B AL BT T I A IR
I R A6 AU 5 5 EL . R B8 D7 R |
LR J5 Wi B A B AE 0 i o 4.12 pe/L,
36 pg/L, Bl T HAth 8 Ffpl sy, 9 H ot T3
TR, ARIE ER R T 107 B, &
A 25 0 7 5 0 i B0 A B Bk K

Y B B e 5 o il b e I, O AU
(EARH =, SO I EARR /D X E 5
A U A STk LF m] LA AN SEPR
AR AN S 7s , 7 55 20 0 A A 0 S S R Y
eI R LR D5 R BR 0 & =, X 5 Bk s R
Je— 2.

3 ZER

AR GC-MS 325 [ By 7 7 58 953 v
10 P 322 B 43 W AH GBS0 , 38 3 0 A 45 5 Th 2
BB AR I R RN T A X A
SN TR TS R I AT 458

1) TEA SO 58 W S 30 4578 T, REAR A 4th 53
BT S IPIMAE i rf 10 RS, et R A
KARBIIKTF 0.999, Jinds FH 490, 6% ~
97.2% KPR N 9.5 ~232.8 ng/L. %y Ik TE
O RN B AR AT, T A R 0 R A 1Y
A

2) 58I v B R ) Ol 5 A A 4 TR
JiRERE , RS0 o A 2 TR Y 20. 3% i
42.7% , H =3 033 BEEAG, 7EA S 70
A JIE AT 5 4.9 x 107 1 1.2 x 107,53
o T HAB S, X A S ol B A STk, 7T
AR Ry 75 58 95 0 P R AE B SR . X — 2518 5
MAF PN 25 R — 3L

ARG R R A R TR AE H AN 08 R
B v TR 2%

SE 3k
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FZE AT LR X TR 5 R RRLEEF BAR TGN | 2530 e KA
AR E RN R AR RITT ZR B LR EA SRR
RREMA,BA P L5k £ %28 10 #, 4 F 4 % 49 % Harman, Norharman,
AaC Fo MeAaC; s AP 2B R R HRT % & 7 £ AaC Fo MeAaC, %X T €
MR RZCZRH A2 X TENRHF DR EOIREHA 27 LRk
52 W E T8 3T AR I S AT AR BROR R EK P 09 R A e IR 5 L, B 3R A
PR A R AR E NN T R e k5 F Bl Kok 69 A1 7 B 4% Harman F=
Norharman 4t F) #% EAVE A 22 31 AaC F= MeAaC 49X = 4E 4 B EARE
Wy Bk A RORAR I A Y AR P R R 8 T ik AR BB S R R e R B A R
I it — W IR AT Y R IR 0 e E M, A B B R LA G B AR A
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AACF BT
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Abstract ; The classification and hazard of HAAs, the detection of heterocyclic aromatic amines ( HAAs) in
cigarette smoke, the metabolism research progress of main HAAs and monitoring methods of human exposure
were reviewed. It was pointed out that HAAs were highly carcinogenic and mutagenic. There are ten main
HAAs in cigarette smoke, and the higher contents are Harman, Norharman, AaC and MeAaC. Studies of
major heterocyclic amines in cigarette smoke are mostly focused on AaC and MeAaC. The metabolic pathways
of AaC and MeAaC have been clarified, but there is a slight difference in the literature regarding the amount
of their metabolites. The exposure monitoring of HAAs is mainly achieved through the detection of prototype
HAAs in human urine or hair, metabolites of HAAs can be used as exposure markers for monitoring the expo-
sure of HAAs. Future research will focus on the synergistic mutagenesis of Harman and Norharman, metabo-
lites of AaC and MeAaC as exposure markers, rapid and effective detection method to determine HAAs in

biological sample and the correlation between smoking and the exposure of HAAs to further reduce the harmful-

ness of HAAs and provide references for the study of " smoking and health" .

0 5%

7% ¥ & HAAs ( heterocyclic
amines ) ;& —ZR & A N Z2 I 2005 & LG
Y, A AR VR LR 5 A 2 v T
B r B SO B AR T L A
P ZAEAE T RO A el ok
R B R Y KRR
A g M T. Sugimura F1 L [F 25 7E 1977
EH Y R BLEA BRI YER 28 R A
R HATC A M 25 Fh A BRI S T
OB R R T AR A Z B IR &
A B FZE BBV BHE P SH
VFZARERE , & NARSE A B 22 20 i 1) E SR A
WA 2 B LE I Pl 1Y) R B B b 3 AT
FRE R AU 2 PR B B A AR S IR Z )5
F o DA AT U 25 7 P HF RS,
A AR AU B DU R 9 5 14
. PPAG 232 PR 1% 2% 5 o S S 3 3 A A= A
A Z e S A ) & R S . A SN R
R 5328 5 & F A B0 e i A 7
T AL B A 7 ) R 2 A i 7 e 17
T, LA A WG KA 55 e T il i e 4 ik 2%

1 AR RS EH

1.1 RIRBRE ST 2
ZRI G R EE TR Y I GE R . 5 B

aromatic

TR, 2 BRIH Rl 73 D A FE DK W 2R R Jle ATAs
( aminoimidazoazaarenes ) Fl 24, & M 0k 2% 24 B
ACCs (amino-carboline congeners) 25, ATAs 13
A ORIRER , R AVEZR I, e o 2B B —A
I TER N 2 AU S T2 N - =351,
HABUE BT XREWS 1Q M
o), B A R BE X RE M 52 2 mmol/L Y V. il
FREM I E AL B, B LI RAL B W) SOFR 1Q Bl 2%
M, FEIE LT 100 ~ 300 °C R PREE, X 28
5 3220 i 5 SE LA S v AR Y, TR
Fe LA AN 1a) iT7R. ACCs SRR A 2R
JE , AR AR BRI IR IRNER I E 2
2 mmol/ L MP.fiFf IR 44 ) T 28 AL B TS i 7 7 78 i
C - BREALE Y, Br LSRR 9 1Q BIZR 3,
EATHBUE B L TR 1Q T % B i 555
ACCs T e it v, — ML 300 C1, 222
RAVFTHE TR SRR IR 1Y PR, H R B
JEESFUNIE 1) R,
1.2 ZIRERNEE

IR FAT AR i A BUR MBI AERE T, 3)
P sE R M Y B REE S A R R K
Ky Z R ds B AR I R RE SR L 3
Wi RE R G A G (0 AW A8 TG AR e (0 (A 4.
1993 4, [ P 9 A B 5T ML A9 2 MelQ, MelQx,
PhIP, AaC , MeAaC, Trp-P-1 , Trp-P-2 il Glu-P-1



frose, . T ERABELG T RA R - 15 -
NH:
NEg, N
N—cH
= Rs L
R,.R..R, =H(IQx)
Ny R R, R, =H;R,=CH, (MelQx)
R =H(IQ) R R —CH R —H4 8- DIMF‘IOX R Ri=H; R —CH 7 M(“IgQX
R, =CH, (MelQ) R =HR, R,=CH,(7.8-DiMelQx)  R,=H:R,.R,=CH,(7.9-DiMelgQx)
CH,
R N/ /(H /F H,
D P G
NHHC NH,
! D, N P
R,=H:R,=CH, (1,6-DMIP)
R,.R,=CH,(1,5,6-TMIP) PhIP

a) G LKL IR I

R—CH (Tr-P-1)
R=H(Tr-P-2)

R= HAocC
R=CH, (Me AxC)

NH,

H, (Glu-P-1)
Clu -P-2)

D

J \ N<§m

R=H(Norharman)
R=CH,(Harman)

R=H(APNH)
R=CH,(AMPNH)

b) a HEMR Ik A% A1

Al wL

2 IR Pz 2 H )

Fig.1 Chemical structures of prevalent HAAs

X 8 Bl HAAs 1528 2B ZEHUs Y (VEAEBUEY))
1Q 150 2A K80 (R BesuEY) " s
HER S AT IR AL B 5 9 N T e
HUEY) , s D R g

AaC F1 MeAaC J& AR S BUEY). WF5T
FRITEIL) AaC Tl MeAaC XFV0 1T FR 40 B
HASRAIEEE" . G. Nauwelaers 25" ] [F) £
FIHE ) AaC,4-ABP, PhIP, MelQx F1 1Q 7£ A {4
JFAf 35 5%, KB AaC 5 DNA (4 91

i 2. Harman fl Norharman kPN 4= 4L &
gyt 42020 k4R P2 A4 Harman Fl Norharman
B R 735 B kg (RTE 20 ng FI45 kg (R
50 ~ 100 ngm] Harman £l Norharman 7< £ A~ H
AU R BB A TR A5 A2 5
ﬁ%ﬂﬂﬁﬂ%%%ﬁﬂﬁ,\1’@%’%%%5@?&%@\ﬁlﬂ%

< [23-26]
ERE ] :

2 BN A G A A I T
AERAL A PR AR Pl o 2
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A FESY, FERAEAS R R B E A
BV E B B IR SR T A AE R
FHAH R 55 R, B3 N ng/ S W
HHIA S 28 A e B 52 4R T 1962 4% Jr E. H.
Poindexter 2" 4% 3# ) % 48 48 “< 7 9 Harman
F1 Norharman ; 1980 4F£/%, D. Yoshida 25 4}
ELHIES &5 AaC Fil MeAaC. 1990 4, Y.
Kanai 25 60 51 45 0840 <P & A Glu-P-1 Fil
Glu-P-2; [Al4F ,S. Manabe 2546 0 51 45 45 48 <
BEEM & AaC, MeAaC, Trp-P-1 Fil Trp-P-
2.1998 4F,D. Hoffmann 2™ 4% AaC, MeAaC
55 8 P2 MM AL B AN A B MRS A F
VAL NP ivallLEs o N OY.-9 M = R p e s a1 US|
M 2% ¥ % 3= 25 4 Harman, Norharman, AaC,
MeAaC, PhIP, 1Q, Trp-P-1, Trp-P-2, Glu-P-1 Al
Glu-P-2 3% 10 ' %7,

B IR 22 PR I A 32 R I SR U8
Fr AT T PSR A LI 59 e R A
FEROE SR E SR AN [R) 14 A B 7 v AT
HE WA E o EEE S
R R AR I 09 A B e
R M AR B A ok, o M RS AT 1A
M GIBR A B AR R B LA R 4, R i A
IR i ELRE A %50 [R) s SR B0 2 R i R i 2
Fli e B M, 2 H OET b ABCE Y ET AL B
P SRR E B 43T O ik T KT GC,
GC-MS, LC 1 LC-MS 250 TF-Bt : GC fIGC-MS
T SO AT AR AL, SRR B, FLAG I R4
IG5 JRARE S I A2 2P, 30 LG TR e B
At HASRE RIS 2 Ak 540 5 1 LC-MS LA
R S B P R 2 A A 22 b e 1 T 22 Fol
ZE R M (4 [F] IRG I 7L HL Kataoka 267 JF &
T —F GC-NPD £ il 4 <. AaC, Trp-P-1, 10,
PhIP Fl MelQ 55 6 Fh AR J7 1%, %07 ik
FHBC 2 SR AR U B 75 F DMEF-DMA X 2% 24
Wi B G E AT GC 43 #r. T. A. Sasaki 457 3R
FHR R AL B A AL FD GC-MS-fk 27 T 17 25 -5

ORI A5 M0 T 9 H AR B 2% 26 % PhIP, 1Q),
AaC, MeAaC, Trp-P-1, Trp-P-2, Glu-P-1, Glu-P-
2.7 C. J. Smith 2" 7 F & AH % BL-GC-MS 5
o3 i 17 4 0P B Harman, Norharman,
AaC, MeAaC, % LT TN, G. Zhao 255
K F 1 AH 2% B -HPLC-MS/MS J5 v 434 1 4 4
IS H AaC,MeAaC, Trp-P-1 F Trp-P-2 X 4 Ff
AeIR. FR 3 SCIRARTE A HE P 10 R ER I Y
FEHCE AR 5k IR 1. AR 1 i LI
EHHJE S 19 4% 26 1% L) Harman, Norharman,,
AaC Fl MeAaC &R m , BRI DIAN, 4R R 6
PARE A 22 PR ib A Trp-P-1 1 Trp-P-2, HoAx
fief DA . 2% s SCHR BT 418 A9 25 M0 0 b 2 B
R R TR 22 S BK 3 ] B2 1H T 32 A5 A el
28 AT AL SO E AR T B 2 M I R
PRS2 Wl 3 Y

3 FEARIREAE Y B E S A

JINHAR W AR e d A A
RPN (3R PASO R HEAL Y BRI ALAR
AR, ey AR, [ AR 445 it
figdl, 2 b ARG, e U fe v, o7
WRFAC P RIER 73 RN RIS T = W B
) W TR e A% W ((UGTs ) M1 I 5% A% i
(SULTs) Ak, 55 MR TR b R <5 T ol
fETERLS B , e A PRI HE L 451 5
—HB o> IR SN R H IR FEAL 7 W R L T e 7 Tl
(NATs) sl 3 5 52 iy (SULTs ) i Ak BE AL TP B
A=Yy, XS AL = Yy ik — 40 57 = PR
THIF RS TR Y, K5 5 R0 T Y
(4 DNA H F B 2 RS T &9, 7= A 2R
ST

IR PR Z 5, 02 1
R ARSI e 25 7 My HE R 50, A —
T oy A2 AR B LA SRt A
3.1 {FRRE=

XA EME R A AR, 2 AT 2R
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Ao B SARARIE 49 BRIA A £ RS IR 69 B A E A Al o
Table 1  The content of heterocyclic aromatic amines in cigarette smoke and
detection method in literatures ng/ 3¢
ik [iID S5 iR Loalllyines Harman ~ Norharman AaC MeAaC PhIP 10 Trp-P-1 Trp-P2  Glu-P-1 Glu-P-2

[30] Liquid-liquid extraction ~ HPLC — — -

blue cotton/rayon
[35] adsorption-liquid liquid
extraction

[36] two-step derivatization ~GC-NCI/MS — — —

GC-NPD - -

2] SPE GC-MS

9] SPE HPLC-MS/MS — — — 25260

[10]  solvent extracted ~ HPLC-MS/MS 630 ~1800 800 ~3300 33 ~95
Liquid-liquid extraction - _

[11] and SPE. GC-MS/MS

[38] SPE HPLC-MS/MS  — —

19.6 ~50.0

247~1736 21.2~25.3 1.1~6.36 —

18.1~76.4 1.8~7.5 — -

0.37~0.890.25~0.88
- 148  3.3~6.1 2.7~3.3 - — -

- 0.46 ~4.65 0.33~2.56 — — — -

254 ~1025 675 ~2534 29.9~60.4 4.9~10.2 — — — — — —
2~37 — -
2.0~6.1 — -

0.29~0.48 0.82~1.1 — —
0.3~1.9 1.2~4.6 — —

2.1~7.2 — 1.0~4.0 — 1.1~2.0

1.0~3.46 0.62~4.62  — -

FHIHGORE AR g R R, (A N A5 7 ) 2 2 72
He Al =00 1982 4E, T. Niwa 2™ Big2 T
AaC 7E /)N B SORE A4 1 AR 33455 60, >R I HPLC-
UV K IE] T 5 B 3200, a4 e 15
N, FEACH ™ W) BAT BOR 2 1 PRI 4518 1996
4 H. Raza %7 BF9E T AaC 7214 35 4 FF M
R ORAR A% O, SR A HPLC-UV
R 7 6 B B, IR A AR
W AT TS, R BB YN 3-
OH-AaC F1 6-OH-AaC. 1998 4, H. Frandsen
414%) 52 B HPLC-UV , HPLC-MS I @B 5% T
MeAaC 7E PCB 75 5 35 14 7N BRFFARORE 14k 7 £ 34
T, %578 H MeAaC 11 3 A~ 2 aE AR 380l
PRI 1A B BRI Y TS AR 7 ). 2002
A AT 5E 5 HPLC - DAD 454 £ R
5T AaC Fl MeAaC 72 N JHROKL 14\ PCB 15 &
3k 1 /0N B SROAE (A T T 8 /N B foms 4 g A Gl
ORI, AaC 1 3 2L )y 3-OH-AaC
1 6-OH-AaC, MeAaC 1y 3 21X 7= 4 O 6-
OH-MeAaC, 3-CH,0H-AaC H1 7-OH-MeAaC.
2008 4E, T. Herraiz 2 % A| HPLC-UV fI
HPLC-MS #f5¢ 7 Harman F Norharman 7£ 4 i
2% PASO BRI GORL AR A 3l 1A L, &

I Harman I Norharman 3= 22 (1% {0 i = 4 12 6-
OH ¥ F1 N, A4, A D1 3-OH 4.

U AR, H 3T A A A0 A TR AT 5% 2% A e
R = W) 0 R 3B 2007 4F, Z. X. Yuan 27" B
5T T AaC TEMENE R B BRSP4
ML FI N HepG, JH-200 it i) 40 A 20 %) AR 1% O
HHGE 117 FACH, o kB T N - Ot
AaC,N - HEWERE IR A & A — 05 kAl
. 2011 4F, G. Nauwelaers 25> 1f5% T PhIP,
MelQx F1 1Q 75 A AR JH- 248 e 70 /) - 240 o A5
HHAR ) (DNA &) T8 A6, 3 3 552
B A B, TE AR vp PhIP, MeIQx 1 1Q 5
DNA B 54 ) 5 Js e vy /0 U200 i, 3 3k
BH /N BRAE Ry sh R RPN SO P 75 5 AIRA AR
ZEEY R AIEE. 2012 4F, Y. Tang % Fi
IR0 BB 58 T UGTS i fk AaC Y
PG 0 & B, AacC ARG R 26 00 T R n 5
Y. H. Frederiksen 257 £ 47 38 T ] HPLC-MS
X R — 7 ) 2 MeAaC F1 AaC 1R H BRI
HE 25 B HERL G IEZH 2 MeAaC T AaC 11
A9 (DNA &) 9647 1 & YR E i o
Br, KB MeAaC F1 AaC H 52 - A S HIE AL
DNA fin& %1, H I I B DNA fin & 9
®Z.
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3.2 FIMCHI=

A SCHRXT A PR AR Mo 2 24 h
1t AaC Fl MeAaC, 5807 15 F B 45 s Py IR
BARFE, 2R 05 0 AR AT A6 . 2004 4 H.
Frederiksen 25 5% Ff] HPLC-MS 454 UV %fmg
&5 & MeAaC /NG 24 h BRY&GFIZE(E
A1 TR 5 P A 2 50 BT T /) BROPR VBRI S il
Hr) MeAaC FH 11 B, 45 R38040 F
21% ) MeAaC 7E3% 08 1, 34% (1) MeAaC 7E R
W, PRI R AR MeAaC 215 3.5%. [F]
A AT SR TR P R RE B4 T o R —
SEFIE I H FRICH AaC /NI 24 h RGN
ESEAT 7RI, 5 Ve LI HT T AaC Je
7 R, 25 R, 96 12% 1 AaC FE2%
fifiry,32% 19 AaC 7ERRIE T, R AaC 24
5 2.5%.

4 TR E YRR A

E AT, 2% B e 2 55 o W 00 3 S 3 5 A D
S BT N PR B & v ) D R % A e e S B
Ze IR ARG ARSI A, H 25 32 B DG .
4.1 RGP IEE SRR

MR H 43 25 s e G Z HR T
B Anys A o AR AR M i Ak
HPR B 28 TASHRE AL U™ DL K 73T Bk
£ N | Lk o 1 N

1991 4, H. Ushiyama 26" $38 7 % F %
A+ 2 e A AR AT b P, 2 f5 H HPLC-FLD
Rl M4 24 b JRAE Y Trp-P-1, Trp-P-2, PhIP
1 MelQx % 4 FhZe 3 e, K BLUE AT Jou 94k 3
i} 0.03 ~1.97 ng/mL. 1995 4F  H. Ushiya-
ma 2 S34 T R SR #H Harman Fl Norhar-
man [ 55 5, SR TR AR L BH 2 1 e i A5 i A
5, i HPLC-FLD X bR & R & E 17 43 #7
Harman #1 Norharman % & 43 %l & 97. 7 ~
298 ng/mL 1 9.3 ~33.5 ng/mL. 1997 4, R.

Reistad 25" SR FH 3904 TBU A B6 15 A Wl B Ay Ak
53k, H GC-MS Kl T JK ¥ ' %) PhIP,
MelQx FI DiMelQx, % BUAE i BR fif LA J5 2% 36 B
() 2 i B S 4 o, s T DL BT 32% . 1999 4,
L. C. R. Kidd % SR ] 432 5 0 4K BUHE B 8K
HPLC-ESI-MS, 437 T AS ] AFf JR 3% 7P PhIP 4
A 2ZEA], RIS E R T PhIP 5 5 B i
T H AW A F @ A Fh. 2004 45 S. Sentellas
2L SR PR R 20 B A o8 8 BRI I8 A 26 B4
HEATBEMEET 15 P e a9y, Rk H
BN RIS AT ARSI, E T ik A A
PR , ANBE T T I0 5 55 B PR IR . 2010 48,
H-J. Cha 2™ 3% il £ 3 [ M S O TR WEA T
AEBR, FEST T IR P 1Q, MelQ, MelQx, PhIP,
Glu-P-1, Glu-P-2, AaC il MeAaC [ HPLC-MS/
MS i 753, 2011 4F, De F. Andres 2%/ g <7
TR PRI A AR AR P 2R BB Ak B v [ A B
U - B 408 WBOM 3k DOL AR DU Uy vk, 2014
ALY F. Fu 2580 SR P TBAE CER 106 i AR 4K B
(IR AL 377 2, ] HPLC-ESI/MS/MS 4345 T A
TRPRIE Y 15 P IR & i, 2 BRI 2 53K
AaC FaTHE.

4.2 EEXZHFEEZINEEE

NARFNSh 9 et ml LUE G A 4
JRARGF T, B & v 2 BRI 1 5 it B AR 47 b
J W2 B 11 5 5 KT Sy e A
TR 22 PR AE AL 20 AR VR R HE T 4 v AR st
e 0, T B & A B A 4, A Sk 4G
TE 4 JE Z S5 AR BE T 2 HRS I 1) 2% 34 g 11 i
zﬂ%m.

1999 4, R. Reistad 25" % F GC-MS #&:
Nk & H ) PhIP, kg 2] 12 /S FEA H PhIP (1)
i N 50 ~ 5000 pg/g. 2000 4, S. Hegstad
SETUHEST T —FhE AL BCR S GC-NCL/MS 5
Ak & A PhIP [ 5. 2005 4, M. Kobayashi
SE RS T — AP VI LC-ES/MS 1E % 4%
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BB T RISk & PhIP (% 7 k.
2009 4, E. E. Bessette 25 ™ 738 T % RS PE 7K
fiff Vs ) 25 IO [ AH 25 HCAr B N KB R
HAAs, 3% ] HPLC-ESL/MS/MS k17 ¥ i1y
I, 2013 4F H. Kataoka 257" R T — i #E
2 [T AH 1 26 e Bk HPLC-ESL/MS/MS A6l A
TSk K 16 PR BRI & /e my 7 ik, R O i
XTI ATR R =1 MR AR AS AT A 0, 2 30 I R AR A
Hf 1Q, MelQx , Trp-P-1, PhIP fil AaC 3t &5 T3
WEAHAREAS X 5 Folr 2 B e o] LAAE S W A 2 55 A=
YibrEY).
4.3  ZIRERAIE =N

KT IR A A e AU 40 1 s D 5
HATYA MelQx F1 PhIP {15774 (4% 3. 2001
A M. G. Knize 257 538 7 — 7 [ K 34 BT
AEFRZE 5 LC-MS/MS 3 He ARG A SR
PhIP 1 4 Fh =LA 0 5 1%, 4347 & 30 PhIP
AR I 52 A 1K 25 55 5% e K. 2002 4F, H.
Frandsena 2™ 3738 T FH 43 1 B b [ HH A% Bk
454 HPLC-UV Fill AR PR H ) PhIP A4
5-OH-PhIP; [f]4F , M. G. Knize 27 JRi8 T % A
[ AR 2R BURD LC-MS/MS $ AR 2381 A R
PhIP [ 4 B 32 1 % & & 3, PhIP 48
W Ak 24 5. 2008 4F, H. Frandsen ™ #5907
A PR 5 7 5-OH-PhIP, PhIP F1 4-OH-PhIP fi)
& AN 5-OH-PhIP GEAR 41 #h [z it PhIP
(1) 258 i, AT AR YR, 2009 4F . M.
Fede 257 45t 7 5% R 1 B T 58 4 A 0o PR T
VAT AT AL B, SR J5 ] HPLC-MS/MS %3 ll| PhIP
A EZAR Y 9 )5 5. 2010 4E, D. Gu Z517
BT —F R SPE AL BE R A5 IR BRI
H1 ) MelQx, PhIP 1 A7) 4K 1 477 38 4:F HPLC-
MS/MS A TAIN ) 5 1%

XT T4 e 5 DNA & Yk s e A 2>
4R B, 2010 4F, E. E. Bessette 2™ i F{
LC-ESL/MS/MSn ¥l T A3 7 PhIP, AaC Fil

MelQx 55 DNA G , 25 5 2 B WA 25 e
Hr PhIP 5 DNA [ Ji05 P46t LG 451 85 . 2012
4, D. Gu 2" % H LC-ESI/MS/MSn 5 A A5
I FL e R LR AH 2 b i PRIP 5 DNA (10
H, R EKE R 10° MEFRA 3
M.

5 FiiES5REH

AR SOR Ml 375G T 2 PR 1) 3 28 e Hofe
TR IR BRI A RGN | 3= 2 e B Jhe AR 7™ W T 2%
P 2% i et Mok DM S5 O T S R HEAT T 250 %
P D 5 BUR FI B R AZ ), &4 I HH < Hoff-
mann 44 AR BRI, G MOk B2
FANTHFAL.

LR, SCHRIR I8 #9402 2R i £ 254 10
Fifr, 2% B JHe & 45 19 24 Harman , Norharman,
AaC Fil MeAaC 3X 4 Ffr, 3% 32 2202 K 45 JH A
BEHE R IELRE B , e I EE 2R 3T 900 °C, %8
7 AR AR P R RIS R PR, 4 vy
B IHARE UL | B AR MR A o i 2 2 R AR
P IRIRZ AL G PR IR ) — S5 A ROR 1S
IEAh , NARERE ™ A2 AR TR &, B AR I
SR BRI S RAL G0 i, R AR
PRI G VRO B — SR kAR R
YENZRE a2 7 AR 2 3R i 28 A0 5 W i) i 20K
A, PhIP, 1Q I MelQx 1 A 2 £ i p 5 155
e HBORAZRE BRI E ), ATTXFIX 3 A
&P SRR A, X B AT i 26
T ACHR RS WA , O © 28 SR BN Y AR
PIbRa W, XS T MR IR AT T T
FAEPIE AaC Fil MeAaC, LA SCHR YT E A
WP HRE R AT 220, 1A e dE— 2P AR A
A HY Harman F1 Norharman , H:p [7] 75 4%
VERHE R A Frit— B R

S 11 553 08 T P AT v R EE A X
FeEa E ST, H 2% 20l 22 B 1 00 e I 32 22
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MeAaC & WA IE , i A ff T ik — 205
P ECER o 2% G R S0, B O S
™ 1) e R e 22 3 52 B 3 AR A 5, T A
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Abstract; This study aim to explored the preparation and purification technologies of taurine from the cooking

liquid of Ruditapes philippinarum using enzymatic hydrolysis. The results showed that the alkaline protease was

the optimum enzyme for extracting taurine. Under the conditions of enzymolysis temperature 45 °C , enzymolys-

is time 3.5 h and enzymolysis pH =8. 0, the purity and recovery of taurine reached 8.67% and 95.80% ,

respectively. After removing salt using electrodialysis, the purity and recovery of taurine reached 21.30% and

89.59% , respectively. After elution on cation exchange resin, the purity and recovery of taurine reached

31.18% and 83.64% , respectively. After the ethanol recrystallization, the purity of taurine reached 97.28% .
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Various factors of orthogonal

test in taurine yield
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Fig. 1 Effect of enzyme types on taurine yield
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A2 EXBRIHER

Table 2 Orthogonal experiment design and result

) ‘@%@ Tit it E@ﬁﬁ 255 fFﬁEéﬁz‘i%%?x%
BEA pH{EB BffE C /(g kg™)

1 1 1 1 1 1.149

2 1 2 2 2 1.950

3 1 3 3 3 1.032

4 2 1 2 3 2.203

5 2 2 3 1 1.930

6 2 3 1 2 1.656

7 3 1 3 2 2.282

8 3 2 1 3 2.810

9 3 3 2 1 2.262
K, 4131 5.634 5.615 5.341 T=17.274
K, 5.789 6.690 6.415 5.888

K, 7.354 4.950 5.244 6.045  T°>=298.39
R, 3.223 1.740 1.171 0.704

%3 FEN

Table 3 Variance analysis

HE S /o ¥ F WA E  BEE

A 1.73 2 0.865 17.3 Fy5(2,2) =19.0 =«
B 0.51 2 0.255 5.1 F,,,(2,2)=9.0
C 024 2 0.120 2.4
®E 0.10 2 0.050
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with electrodialysis time
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Abstract : The recent research and application status of chilling methods of post-mortem carcass was summa-

rized ,including the conventional chilling, spray chilling, vascular perfusion chilling, stepwise chilling and

very fast chilling. Optimizing the chilling methods of post-mortem carcass in order to reduce weight loss of

post-mortem carcass, improving the meat tenderness, ensuring meat quality and decreasing economic loss of

meat factory have become the research hotspot in this field. Exploring the effect of stepwise chilling and very

fast chilling on meat tenderness and potential mechanism, comprehensively considering the differences in car-

cass types and muscle fibers according to mass and shape of post-mortem carcass, adjusting the parameters of

different chilling methods, applying the electrical stimulation and improving the packaging methods to guaran-

tee the meat quality and safety will be the development trend and main research direction in the future.
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Abstract; With phthalonitrile , graphene oxide (GO ) as raw material , triazine-linked covalent organic frame-

work/ graphene composite was synthesized by a simple ion thermal method. As supercapacitor electrode materi-

al ,the electrochemical performance of the CTFs/G composites was analyzed by electrochemical workstation.

The results showed that the CTFs/G composites had good rate capability and excellent electrochemical perform-

ance. The composites displayed specific capacitance of 372 F/g at current density of 0.2 A/g,which is much
higher than that of pure CTFs (166 F/g). It could be remained at 168 F/ g after 1000 cycles,and the cycle

stablity was good.
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Abstract: DTPA, EDTA and HCI extractants were used to extract heavy metal absorbable mercury in the soil,

by comparison,the highest extraction rate of the extractant DTPA was chosen. Then, the hollow carbon nano-

spheres/polyaniline composite was prepared. The composite was made into a DNA-modified hollow carbon

nanospheres/polyaniline electrochemical sensor and the absorbable mercury in the soil was detected. The

results showed that DTPA had the highest extraction rate of absorbable mercury in the soil from 20% to 31% .

And the chemical sensor could detect the absorbable mercury content in soil accurately and sensitively. Com-

pared with the results of atomic fluorescence spectrometry, the relative errors between the two actual samples

were 2.32% and 2.71% , respectively.
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RN 1 PR, 4 ASFE 50 A AS R Y 4 45
RN (FEEE L GSS -2, f K7 18 GSS -4, 8
3 GSS -5 ##i+ GSS -19) , HIERE Y
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2.3 EOBHBRERESHHNTERESN
S¥HR ) SEM I TEM X355 L RBR A1%S 0>
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Table 1  Extraction results of different extractants for absorbable mercury in soil
- ?J:(/E\E_/l EDTA HCl DTPA
(mg-g ) HRHUk/(mg-g™') $IE/% fRH/ (mg-g™") FRA/% R (mg - g7') HRE/%
GSS -2 0.015 0 0 0.000 5 3.54 0.004 6 30.66
GSS -4 0.590 0 0 0.049 0 1.49 0.170 0 28.81
GSS -5 0.290 0 0 0.016 0 5.72 0.071 0 24.48
GSS -19 0.013 0 0 0.000 4 2.77 0.004 0 30.77
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SEFBHIUE, AL = BT (EIS) Wnl&l 3 .
Hg " W TR T R o i 25 TR A 380, i 11 3
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1.00 1

0.95 1 3442
0.90 |
0.85 |
8 0.80 | 1623

762

55%/%

/
0.75 1 1485
070 | 1135

0 500 1000150020002500300035004000
WK em™
B1 2O/ R I A4 IR #H

Fig. 1 IR image of hollow carbon nanospheres/

polyaniline composite material
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Fig.2 SEM and TEM results of hollow carbon

nanospheres and hollow carbon

nanospheres/polyaniline composite material
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AR AR AR, ARt {H R AL FRAE B, 3405 15 2
PrUEMIZR, anE 4 prs. G 2 5198 LT 2
Y =259. 49X +537. 74, TR R 70.99, 1
W2 B AR ATtz i R AT R 7%
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0.008 5 ng/L. A I, D=5 Ot ER/ R AK M 2 A
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Fig.3 EIS images of detection for Hg’* by DNA
modified hollow carbon nanospheres/polyaniline

electrochemical biosensor
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DTPA $2HCGH XS - A 5 GSS -2 #1 GSS - 19
H A RS TR T S, 7531 - 398 RE SV TR
FEME W GSS -2 Fi B 10 f%, GSS - 19 i B
545, 53 R 96 66 BRI b 2E T
VRSO LA TR, Joe J5 LG 35 R 5 45 1
SERL RS My 4 DNA B4 1 48 O BBk B 2K
o A 2 ) 2 - S o P A S TR 1 KIS [
HE S ATUE L, SRR EA TR HE
PR, I I S A RGSOR S, 4 r AR ) FELRE
R, TP 0 R, (S Zview BT PIAS
FESL IR IS S5 L HEAT AR AT AL B, P45 & HZ T
FE Y =259. 49X +537. 74, AT {5 4 - HEh A 3K
&R By BE S 43 B S 0.427 0 ng/L I
2.165 2 ng/L, 5k H J5 ¥ 256 43 o6 56 B 1
TEAT B R B F A BE 0. 431 0 ng/L Al
2.225 7 ng/L A, MEXF IR 22351 K 2. 32% FiI
2.71% . AT LI R PR 7 X A~ 2 B £
FRE A A RS RIN E 15 2) v B 25 00 AN 2 AR
K, eI 2 A A TR MR PR . i R Al
LIRS AR LU AL 58 77 V5 B N R L, e 6% 52 9 1 48
FE A RS OR A PR A T

1900 + GSS-2

1000 .

800 GSS-19
S DNA
< 600 ~2__
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Fig.5 EIS images of actual samples by the

electrochemical biosensor
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R, TN T 2SO BRER IR S A RRL,
RZE SRR DNA 1 Y 23 Lo e sk JEAR
Fie e A AL RS, A P A B X S rh g
G EAREERIATIE , FEEHEUT.

1) DTPA X 38 rpoA 2GS R AR HOICR B
", N20% ~31% ;

2) DNA B4 1 28 0 ik BR/ SR AR i i Ak 2
TR A B ry AL PR RE , AT LD | v
M 3 b A RIS OR , 5 R R 2tk
(I E ZEARAT L, DA 52 P ol AR R 22 03
A 2.32% F12.71%.
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Abstract : Based on the formation mode of white light gel, the research status of constructing white light gel
with non-covalent interactions such as hydrogen bonding, - stacking and metal complexing was reviewed. It
was pointed out that the non-covalent bonding of white light gel could make different chromophore compounds
produce a dynamic and reversible one-dimensional assembly, self-assembly of aggregates could help regulate
the distance between donor and acceptor molecules and dipole direction to improve the energy transfer efficien-
cy between molecules to obtain a tunable white light gel material. This white light gel had obvious stimulus
response characteristics and flexible phase transition to the outside world as well as good plastic workability,
and had great potential applications in the fields of display materials, lighting equipment and the like pros-
pect. However, the existing white light gel system had the problems of being destroyed under strong mechani-
cal or high temperature , low gel strength and long preparation period of the dry gel. In the future,the structure-

activity relationship research between the gel factor structure and the donor and acceptor energy transfer efficien-

cy should be strengthened to promote the industrialization application of white gel as soon as possible.
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Fig.4 The chemical structures of compound 2 and 3 and the fluorescence emission spectrum of compound 2%
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Fig.5 The chemical structures of compound 4 and 5 and their related application diagram
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organogels formed by 6, Photograph under UV illumination (365 nm) of organogels
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Fig. 13 The chemical structure of compound 18 and its related pictures
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Abstract : As most ownership transfer protocols of RFID tags were subject to no independence of the original

owner and security privacy issues,the RFID tags ownership dynamic transfer protocol of multi-owner with trus-

ted third party (TTP) weights was proposed based on Lagrange polynomial interpolation algorithm. In the pro-

tocol ,the new owner would obtain the original subkey and weight from the original owner in the way of purcha-

sing , the legality of the original owner and the new owner were verified by recovering the original key and TTP,

and the subkey was distributed according to the weight of the new owner by using the secrete sharing scheme.

The simulation result showed that the protocol significantly improved the security of ownership transfer,and the

calculation quantity and time-consuming were within the acceptable scope , which was applicable to the low cost

tag.
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Abstract : For the problems of brightness elevation model shadow removal algorithm GSR,such as the manual

setting of key parameters and the defect in the division of the equal brightness regions and the luminance com-

pensation method ,an road shadow emoval algorithm SGRSR based on the adaptive brightness elevation model

was proposed. Firstly, the influence of pavement crack and pavement texture for the division of the shadow

region was eliminated by using morphological dilate operation and Gaussian smoothing filter. Secondly, the

maximum entropy threshold segmentation algorithm was used to calculate the partition threshold value of the

shaded area and the non-shaded area of the image after Gaussian smoothing. By this way, the threshold was

determined automatically. Finally ,the pavement shadow was eliminated by using the improvement of the equal

brightness region partition model and the luminance compensation method. Experimental results showed that

the SGRSA algorithm could eliminate the shadow of the pavement image automatically and had the more natu-

ral transition in the brightness of the pavement image compared with the GSR algorithm.

0 515

o ] J56 53 T A T e R SR I, B
OB BLRR G ORI AT TN FAT 2 Ak AP IE
PEER I AT 5, 50 %80 6 T S A6y 72
E 2L R T s (RS RS G S
W) WA ATFFE T, 8 8 S M 1 Y
BRSE I 405 B THD 4% 1) 6 D00 RV AIE 1 2 B
RE R PR, 76 2% i S48 A I 5 Rk 32
W2, X pE T B B HEAT I bR, 6T 18 B
TP PR B

KT IHBRZ BT R, B WAL AT
TTHZ MR MBS, H. Li % Fe 5047 i 2 5%
1R P B R S A [ P T —Fh g B S

FAA% A R A SR I U AL B T B ik T P
Wu 2617057 BN TARTC A DL i3 I 2% 75 32
5T R T P SRRy R & E. Arbel
LR B 5 K S 14478 40 A R — NI 1
T, SR I i LA 1 O I SR IR (A AR R
P K IR S B AR A5 F. Liu 2617 36T A
BT — A BRI H S0P — S A6
DX 38, 5 FL DA SR AR T B S AR B R 5 A

Mmm%m%ﬁ7~*ﬂ%ﬁ%%ﬁﬁﬁ#,
RN T8 B 52 XS i L, O 5 B kM
(R A, R SE B AR P B2 I ER 5 G. D. Fin-
layson 25" "R B IX 5 AR B X o B i A

(A FE R, LA Ry SE b IR A7 B (R T B s W
Zhang 25" ] FH AU G AR I T 2 % 88 1%
Wiy B 52 TH BR U 4T T BF 955 R. Ramamoorthi
SEE I B B S B B AT T
58N, Salamati %5 $ T HESE B 52 P b R 11
SRR IBARE AT TS, (R, BRI e
S H PR ITE I A 58 R B W R IS, B
DX IR B 5 X IR S #ENT bE FEAS — ﬁﬁ%&
SRR B DX 3 B 2ok AN AR X B AN
Eiﬁﬁﬂf???ﬁ&ﬁﬁ@ﬁﬂmﬂ-ﬁDZZ,Eﬁﬁﬁﬁﬁﬁgii35"§5
lZEjt TEARBAS K )4 o, A SR B0l 1

BHSZIH RS , D) T I 52 T R I RCRAR 22

el X B T I 2 P L, AR AR T
— P B v R AR T 1 B R T BR B GSR,
AR AR P T B 52 DX RER BH 52 XSO DA
S BF R DX I I 1T 4 4 R K 1T SCHR X L BE R i
(A1) H2 , GSR B8k Hh i SC S 2 B R AR 4
S HB T T EhE , JF H GSR Bk st i
S5 e DX K] 3 AR R B M T TR AT A AR
JUEEAEREG. ST A SCRMR R T A IS
V75 e S TR (%) % 1A ) 52 3 B 3k, TR FR
SGRSR $.32: , LU fift e GSR B335 A7 7E 1Y [R]
(A TR S R

1 GSR &y
16 FURFRES R, 1 TR PRGBS, 6552 1



REA, F:ETHENZEBREANET AP HREETA

.81 -

HER) AR B AT S5 TR H e B b
TERLBAR. [RE, H T AA B TR FHOGZ
SRS I8 R ARG, TRt I 55 11
XEETHYTE BT IR B BA R X E
K TEARIBASREIN 8 45 5, e IO BH 52 DX 85 1) e
B o3 IR 5 53— T, b 3 [ — W B T
Bz Gh , BA8 R M 5 AR AT 2 AR [R] — I
(] ARG B 119, 30 300 {6l 15 B 2 X Jf i 5 44
AP TS X L 2 55 TR 52 DI i 1T 2L 4%
TR % TR OB P 0 L . 35K S A4 0 2 B o 2 T
B2 TH BRI XEE . B T B 52 B R s a1 1 s

GSR BL W BEREAT LA A LT 4 2.

TR REHGIBRE (mmClose) . K AE
MG I TN R RO AR AT AL B, K
FRTHTAYRLAE , TR RLAE N 5 22 132 X ) 7 12
Mje].

PER2 P (gauSmooth) . X F—
B g Rt AT 4 e -1, L H A2 8 e
ST V-1 AL B T B 26 T SO I 225
XA 73 A 52 5.

W3 LR XI5 (geolevel ).
THBEN-1 MEE,0<K <K, <---<K, | <
255, {174 E— 5 B B2 800 o A R 5%
R K G li=1, L, N} X G,
g EE e (K -1,K]rABRER, K
Ky = —1,K, =255}y 1 fdfi B 55 ey DX a7 5
B W 3 T, &1 50 B A e DR R

g i ¢!
=l
-

a)EL R 5 YL ARAS KL Fry B 52

B R R — B IEI L DN BRI RS S =
1S, = G,li=1,2, - LA B B, T 2
(N - L AZERES% B=1{G | [=L+1,L+2,
NP ERAE B2 KB, Hh L g 1w fE
(7/8) x N.

w4 BA SO0 5 R AME Cillum-
Comp) . TEJ IR FETHIZAR P, X — SR 1 B 52
X3, S, AT BE M, B0 L 1) %) 5 BE A M
B2 W)
(i,j) €S
I (i,j) eB

L)

ax]i’j+/\
I :{ D

Hrp,a=Dy/Ds, Dy 1 Dy 5351 F AR X
SR AN BA 5 XS R R S S L R AR E T 225 4 =
I'y—axI's, I'y BT s 535 3R AR B R DX S A
BRI X 35 28 50 B B P34

2 SGRSR ##:

2.1 SGRSR &3} GSR EiLRy i

2.1.1 MESFAGEEMBHE —EEr
PRIARAE ot K E A Z G G 5 i 1 HL3i
TE IR FESC AR T B T RAE () IR BE S AR, B 1T
FLEE R K FE SF PR, IF HoR Z 8 5 R
FeAsciin. L, (o PR 28 2 T i g ik s S50l vl
DAVARR BT 24 4%. 88 [RGB
AT LATR TS B i i e g 1 H i (R B AR
FIBHE RTINS, TR s, A

"«{ g"\:_, Rt e ity
o) BA 52 DXAIR X LL 4 10 24 4%

A1 3R e s L

Fig. 1 The characters of the pavement shadow
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Abstract:In view of the defects of traditional forensic human body injury area measurement method such as

long time consuming and poor clustering effect and so on,an image segmentation algorithm named SLIC-AFSA-

FCM was proposed based on the optimized fuzzy C-means ( FCM) algorithm to measure the forensic human

body injury area. The algorithm used super-pixel technology to reduce the pixel sample size of the image to be

processed , preprocessed the pixel sample set using a multi-subgroup parallel artificial fish swarm algorithm

(MSSP_AFSA) to calculates the optimal image segmentation initial cluster center,and used the FCM algorithm

to perform image segmentation of cluster classification. The experimental results showed that the improved algo-

rithm could greatly improve the speed and area estimation accuracy of human body injury images compared

with K-means and FCM algorithms.
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Optimizated FCM image segmentation algorithm flow
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Fig.2 The measurement process of

human body injury area
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figure image area and segmentation effect of K-means, FCM,SLIC-AFSA-FCM algorithms
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Abstract ; High speed digital camera was used to record eletrohydrodynamics spraying modes of multi-capillary
with ethanol. The spraying modes of multi-capillary were obtained by analyzing the pictures, and the effect of
operating parameters on electro-spraying modes was discussed. The spraying modes with two configurations
were classified by the dimensionless parameter flow () and electric Bond number (8). The experimental re-
sults indicated that similar to spraying mode of mono-capillary, dripping, spindle, jet and multi-jet modes
could be observed in spraying mode of multi-capillary. The modes could transits from one mode to another with
varying applied voltage and flow rate. The two jets from double-capillary showed symmetrical skewed distribu-
tion due to Coulomb repulsive forces between them. Although there are different configurations for two kinds of
capillaries, the spindle and pulsated jet modes could be observed. For these two modes, the frequency of spin-
dle and pulsated jet ejected from the capillary would also increased and the swing range of the spindle and jet
would reduce with an increase in electric Bond number. The transition from spindle to pulsated jet mode would
be observed at a critical electric Bond number. With electric Bond number further increased, the multi-jet

mode would be observed for two configurations. The number of jet increased with an increase in electrical

Bond number.
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Experiment device for electrohydrodynamics
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Tablel The physical parameters of absolute ethyl alcohol
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Abstract; The exact travelling wave solutions of the famous Mikhailov-Shabat-Sokolov ( MSS) equation, which

contained three kinds of forms,such as the solution of hyperbolic functions,the solution of trigonometric func-

. . . . . . G' . .
tions and the solution of rational functions, were obtained by using the (*) expansion method. Especially

G

when the parameters were taken as special values,the solution of the hyperbolic functions could be transformed

into the soliton wave solutions.
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