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Abstract : A total of 88 pure cultures was obtained from the pit muds of one wine corporation following separa-
tion and purification culture. The 75 strains of bacteria were assigned into 8 phylogenetic clusters ( cluster
[ —VI) based on the analysis of 16S rRNA gene sequences and phylogenetic tree. In them, the most similar
bacteria were C. tyrobutyricum, C. butyricum, C. indolis, C. acetobutylicum, C. bifermentans, C. sporo-
genes, C. cadaveris and C. Fkluyveri, respectively. The volatile metabolites of 8 representative Clostridium spp.
were analyzed using headspace solid-phase microextraction ( HS-SPME) method followed by gas chromatogra-
phy-mass spectrometry ( GC-MS). A total of 75 volatile metabolites was detected, including 23 alcohols, 20
acids, 14 esters,2 aldehydes,2 ketones and other 14 volatile substances. The principal component analysis re-
vealed that the representative strain RL1 ( C. tyrobutyricum) and EL7 (C. butyricum) were mainly related to
the generation of acetic acid and butyric acid, and E146 ( C. kluyveri) , RL20 ( C. acetobutylicum) and RL10
(C. indolis) mainly contributed to the formation of caproic acid and ethyl hexanoate, and EL12 ( C.
bifermentans) and RIL23 (C. sporogenes) were mainly associated with the S-methyl acetate, 1-Decyl alcohol

and octanol, and EIA3 (C. cadaveris) was mainly correlated to the biosynthesis of various esters.
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Fig.1 Phylogenetic tree analysis based on 16S rRNA gene

sequences of 75 pure cultures isolated from pit muds
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Table 1 Analysis of 16S rRNA gene sequences
of representative strains

ARG S AT L bR HARLEE B
RL1 C. tyrobutyricum 99% NR_044718.2
EL7 C. butyricum 99% NR_113244.1
RL10 C. indolis 95% NR_026493.1
RI20 C. acetobutylicum 96% NR_074511.1
EL12 C. bifermentans 100% NR_113323.1
RL23 C. sporogenes 99% NR_113245.1
E143 C. cadaveris 99% NR_104695.1
E146 C. kluyveri 99% NR_074165.1
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Table 2 Analysis of volatile compounds in fermentation broth of representative strains using HS-SPME-GC-MS

e N7 RLI EL7 RLI10 RI120 EL12 RI123 EI43  EL46
CERZIHE (V1) 0.01 0.01 0.01 0.07 — 0.02 — —
LR (V2) — — — — — — 0.07  0.03
TMRCH (V3) — — — — — — 0.23 —
LR TG (V4) — — — — — — 0.10 —
TERTHR (V5) — — — — — — 0.06 —
R XT R B e 0.01 — — — — — — -

ke B TA@'E*}LEEE 0.02 — — — — — — —

AHEREN (V6) — — — — — — 0.49 —
3-KNMLHR (VT) — — — — 0.01 0.01 0.09 —
3-RENELEER (V8) — — — — — — 0.27 —
TCHEATR O — — — — — — — % %
ACEEER S - HTE (V9) — — — — — 0.13 — —
RAMES] AT — — — — 0.02 0.01 — —

4 - FIL R 21 — — — — * — — —

1 - 2% (V10) — — — 0.01 0.03 0.06 — —

3 - RN (V1) — — * % * % 0.04 0.02 4.37 —

s TEE (V12) — — — — — — 0.18 —

BREE (V13) — — — — — — 0.07 —

4 - RHETEE (V14) — — — — — — 0.13 —

5 - OpFE -1 - B (VIS) — — — — — — 0.08 —
B — — — — 0.02 0.01 — —

IE=EEE (V16) — — 0.10 * 0.32 0.23 — -
3-"HH-26-Fd-1- — — — — 0.01 — — —
T f i — — 0.02 — — 0.02 — —

FH 2 2, it F i — — 0.01 — — — — _

23 -T — — 0.01 — — — — —
(2R,3R) -(-)-2,3-T P — — 0.02 — — — — —
i — — 0.01 — — — — —

3 - HAETEE (V17) — — ok — — — 0.18 —

4 - HE R mE (VI8) — — — — 0.04 0.02 0.53 —
3- O (V19) — — — — 0.02 0.01 0.47 —

9 — &4 — — — — 0.01 — 0.03 —
W7 0.01 o 0.01 0.01 0.01 0.01 0.01 —

ETHE (V20) % 0.01 — 0.01 0.03 0.01 3.21 -
IEGREE (V21) 0.01 — — o — — 0.64 —

2 - ZFO — — — * % — — — —

ZR (V22) 0.36 0.26 0.03 0.04 0.05 0.01 0.01 0.03

THE (V23) 10. 61 2.18 0.01 0.57 0.03 0.05 0.45 0.05

2 - THik 0.03 — — — — — — —

T 0.01 0.01 — 0.01 0.03 0.01 — —

Wi 25hR (V24) 0.16 0.08 0.01 0.02 0.32 0.08 0.18 —
4 - HERER (V25) — — 0.01 0.02 1.93 0.93 1.07 0.02

JRER (V26) — — — — — — 0.08 —




33, % : 35T HS-SPME-GC-MS 8k & AL & J8 & IR o 7 3 3¢ Clostridium spp. 1% K Ve RAF 41 1 2 2 A -7

BR2
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TR 0.01 0.01 — . — - — _
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IR — — — — — — 0.01 —
2,3,5,6 — DU KLnE 0.01 0.02 — — — — — —
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Tofk :ﬁiﬁg:ﬁ _( V34) — — — — — 0.02 0.08 —
TR =R — — — — 0.03 0.02 — —
LIPS — — — — — * — —
HEp — — 0.05 — — — — —
4 - LKL -2 - WA — — * — — — — —
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F SRR I 0.01 — — — — — — —
2 — 2Tk ke — — — 0.01 — — — —
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Abstract ; The caproic acid-producing and lactic acid-utilizing consortiums were constructed based on microbe
in pit muds of Luzhou-flavor liquor from one wine corporation in He'nan. The prokaryotic microbial community
was analyzed using high-throughput sequencing based on the V4 variable regions of 16S rRNA gene. The
results showed that the species diversities in both constructed consortiums were lower than those in pit muds,
which was accompanied by the obvious changes in composition of dominant microbe. The dominant prokaryotes
in the caproic acid-producing consortiums were the Firmicute Clostridium and Ruminococcus. The dominant
prokaryotes in the lactic acid-utilizing consortiums belonged to the Firmicute Bacillus, Clostridium, Sporanaer-
obacter, Soehngenia, Oscillospira, Ruminococcus, Paenibacillus, Caldicoprobacter, Sedimentibacter, Dorea
Coprococcus and Tepidimicrobium. This study will be conducive to clarify the taxonomic status of caproic acid-
producing and lactic acid-utilizing consortiums in pit muds, and provide theoretical support for realizing

caproic acid-producing and lactic acid-utilizing in production of Luzhou-flavor liquor through microbial direc-

tional bioaugmentation.
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Fig. 1 The composition of dominant microbe at phylum level in pit muds,

caproic acid-producing and lactic acid-utilizing consortiums
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Fig.2 The composition of dominant microbe in caproic acid-producing and lactic acid-utilizing consortiums
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Fig.3  Principal component analysis (PCA) based on the dominant microbe in pit muds,

caproic acid-producing and lactic acid-utilizing consortiums
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Abstract ; Using the metagenomic high-throughput sequencing technology, the sequencing analysis of the V3-

V4 variable regions of 16S rRNA gene of the grape surface microbe of marketed Summer Black Seedless variety

was conducted. The results showed that the the grape surface microbes were highly diverse consortium and had

obviously dominant microflora. At the phylum level, the dominant microbes were Firmicutes and Proteobacte-

ria. At the class level, the dominant microbes were «,f,y-Mycetozoan, Clostridium and Actinomycetes. At

the genus level, the dominant microbe was Lactococcus. Furthermore, the pathogenic bacteria Escherichia-

Shigella was detected on the grape surface of marketed Summer Black Seedless variety. This study is of refer-

ence significance for biological control after fruit picking and inspectation and quarrantine of market fruit.
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Yo b o E RS R T, 2 W BT 1 B A
H RRIED T B HA KA

M2 /T LLVE ), Bacilli (FF & 49) 2 F &
RN, 5 L2 M 55% ; 1 Gammaproteobac-
AL R 4 | Clostridia (12 I 49 ) il
IR 30 2
7% ; Actinobacteria ( iitZ% & 4 ) il Betaproteobac-
teria (B E L) 73090 5 L2y 4% . Hopil ol
FREBARA R, AL 2 15% .

M 3 \/] PLF H, Lactococcus ( F R BR 7
J&) i B EEECR Y 30% L)L, Bacillus ( 2T
PE ) (7 2R 10% . T3 A4 i 0 2 4 2
R AR TP ) E B . 2F A TR R TR R BT
A 0 T8 A0 5 A S5 A E1 22 0, T
FLIR BRI s W e R B R B i B XA — S E /Y
VERT 208 2 it A vh R B — BT SR IR 1
X HAAARHE TARGF ARG s J3 A, HX T4
AR TR AR 9 9 RS 2] 22 0GB R A AL R
K Leuconostoc ( BB IR & ) A4 W) Rumino-
coccaceae (8 'H FRIFE L) W HEFN Pseudomonas (X
B ) A H 2y 10% . A R B T
At bR A 5 7 i AAE
RBTTRES KRR 1k S WA . FRRCh
Arthrobacter ( 77 20 I J& ) , Allobaculum , Solibaci-
lus , Anderseninella , Burkholderia ( {{ 7 25 /R 15 #

J& ), Streptococcus ( 5 BRI J& ), K 4 KW

teria ( 1y

Alphaproteobacteria ( o 7
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Anaerolineaceae ( JX %8 28 & £} ) , Staphylococcus
(HIEBRER ) |, Lactobacillus (FLER R ) , Esche-
richia-Shigella (R A IR TH @ - EWINEE),
Olsenella , Candidatus , Corynebacterium ( #% T
J&) I Carnobacterium ( A &) 55 14 4> J& 1
WHESL 5 L2400 20% . 240 B2 AR B
R AEAS IR 12 , Anderseninella 255271 B A
IR AUCR , 1 Escherichia-Shigella W Ji— %t
IR AL S, X — R G & T IRAT T8
22 5 ot ST R R AR

3 4iig

AR FERS TR B R JOA% A % R B R 165
rRNA JE[H V3 - V4 Al 748 X AT 1 2% 56 R 2 0
PR AT , A5 R, 7 R S AN A B =

1001

JEZHENE, LR AT AE I B 22 57 ITT] 902K
K 5T, A TR 2O R RE R IR R T
PN s Y o o VI S AR R TN RS
RN B ATE TN vy 2T R AL
WA, o o IR B AWMy LI W
W& FTATL W] g7 A B0, LR
PR JE A U s 3 T BE S A S e, A
AT LRI AL AR AT OG5 HLUIE 2 AT Tl s A
IRTA & BRI R i S, 3 TR R R 50%
PLE.

ERTERERRE, REA IR KB T Esch-
erichia-Shigella (27 R & - B PR EE) 1Y
TR, T 22 B A I T J R BT A 7 B R s 19
AT BRI , BN T BN AL G, 51
IS , B 2GS A i ZEO R AT RESR IR T
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Proteobacteria
unclassified
Bacteroidetes

80r

Chloroflexi
Planctomycetes
Euryarchaeota
Thaumarchaeota
Verrucomicrobia
Acidobacteria

60

Frequency of phylum/%
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others

CploNeEEEOOECONOODCONODOROEOOOCO

N
Q&

FE AP R8O unclassified 731, B R 2226551
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Fig. 1 The abundance distribution histogram of bacterial flora at phylum level
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Fig.3 The abundance distribution histogram of bacterial flora at genus level
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Z L HEMA f= DMC A £ R 24K, 2 A AR S F s KL, 4] & S )
AR B AR E TFOREEEREDFE - B(FTLARER -B-#
Lhs —co— PRAAMHBEA LK =TI A4 ) (HS-P(HEMA-co-DMC) ) , i@ it /&
E - F» SEM #F % 7 HS-P ( HEMA-co-DMC) 4 %) 5 B 2 = B2 X & W B2 B
(PEGDA) fe & @ % A i w7569 B Jkés‘ﬂ_%,é (Laponite RD) & A 4 22/ 5 X F
R FT T 7% 0 W 57K Bt I o i KR A A= U 3R, 45 R & 9 HS-P ( HEMA-co-
DMC) /Laponite RD £ 47K %t iz /2 Elﬁ:#ﬁz}%)% DH A 22% W B IR AE AR K
3468 Pa, MALE T4 0.34, K I B B eGP KB E B IRFE R AT A5 &
B k4 R i % 4 %48 B B, HS-P ( HEMA-co-DMC ) /PEGDA 5 47K % ik 89 4% 4%
AEE A 1484 Pa, FHAEH T 4 0.013, Z I B $ AL 6y 0 SRR AR 09 FE 1R MEAT 5
HS-P( HEMA- co-DMC ) /Laponite RD £_4~ 7 # fix 1)t HS-P ( HEMA-co-DMC )/
PEGDA 5 &K iz B £ 3% 69 3L 45 M.

HEETE . DR G ARAF AL (21474092) ; AEH G 2 EA RALEF T B BT B (002422) ; 46 M 82 Tk
e 4 & 457 B (13501050013)

EEE MM E(1971—) , %, Th A EEA, AMELLFRIAKZ, L, TEMATOAGRS

I A,
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Abstract ; With HEMA and DMC as comonomers, the water-soluble copolymer mercapto-poly ( methacrylic

acid-B-hydroxyethyl (HS-P (HEMA-co-DMC) ) containing hydroxyl, mercapto and ammonium cations in the

side chain was prepared by free radical polymerization and sulfhydryl conversion reaction. The rheological

properties and morphology of the two types of composite hydrogels, which were formed by HS-P ( HEMA-co-

DMC) reacting respectively with polyethylene glycol diacrylate (PEGDA) and surface-loaded laponite ( Lapo-

nite RD) by the physical / chemical cross-linking reaction, were measured by rheometry and SEM. The results
showed that the gel storage modulus and loss factor of HS-P ( HEMA-co-DMC) /LaponiteRD composite hydro-
gel were respectively 3468 Pa and 0. 34 with a solid content of 22% , showing obvious viscoelastic behavior of
the crosslinked points. At the same solid content, HS-P ( ( HEMA-co-DMC)/PEGDA composite hydrogel had
a storage modulus of 1484 Pa and a loss factor of 0. 013, showing the viscoelastic behavior of a typical cova-
lently crosslinked gel. HS-P ( (HEMA-co-DMC) /Laponite RD composite hydrogel had a denser pore struc-
ture than HS-P (HEMA-co-DMC ) /PEGDA composite hydrogel.

0 55

H 1960 4= Nature 238 1 fy 2R H 3 N Ji
MR - B - FE L Ha 5 1 B AR O IR B A R
(K BERELAK Al — BBt R, SRk S
IFCR AR AR 2 AL S S AR R
FRAAY &Sk, B2 0 A E IR IR B, T2
A AHEU TR | 2 W) 0 ek A A R
UOR S A 2 B 25 0 5 0 7= S o F R 2 i

KB — e 2 ) Bk s AL 22 SRR RS
PV BKBERE o U B TR AR - (A i
WL T KA ELAE A5 U A ) Bl el 3
7 P 70 4 o 4 P I 20
RUTHGH , (B 22 8 B 5 R A REIE i —
5i BE K BEIRE , HLR BERE 7 By BE PR 58 (AN
B pH () KR AT E
BEACIRIMTIE B84 7K 458 J5g o P2 iy , IR I AN 2
S MR AT L e 4 ] S Ek 2 TR R T K R A
560 B8, (ELKS— LE D) BE L [T (A0 ] [ B AT 5
AN EHERS 7 A — LA B R B A 257 (4n
NG F B IR S BRI T kK
BRI AE ) B U N i — 158 /RN
B B EA JERH T R AR JE
SN | SR s S5 i, £ TS BEIE Y
25t S A GBS 25 T T R

e M RE 1 K BB JIS T i S A Ak 2k
(R BIpTR] , BOR BTG 2 s B | S EAT L S K 1)
SVEAISRE oK. B. H. Lee 257 B i 65 05
FIRef B 1Y P ( NIPAm-co-HEMA -acrylate )
5 EE 5k 2 BB 1k 1Y) PNIPAm 5% £ % 5L 4L &
W ,76 37 C,pH =7.4, % E 4 0.1 mol/L 1y
PBS VAT L T W) B — A2 sC e K B Jie , B
AL BN a3 22 0 i BE 5 5 B9 PNIPAm § 5%
FKAHEAE I (Y AR ) ANSRAE — 358 7K
(A2#3ZHR) T L) 7K BE ARV K | e L. 2
B — T YE RN BAT 77 A8 L E ] e R
U AT R A S O AR PR ARG R, AR
KA R A SE.

AR SCAU A L — b & A 0 5 A A AR B
BT RKIE A R Y i Ak - R (BRI IR R -
B - B LI — co — HILPY M lbE 4 & ik = AR
%% ) ( HS-P ( HEMA-co-DMC ) ), 4 & HS- P
(HEMA-co-DMC) 43 51| 5 5 ) — B XN ¥ TR 1
(PEGDA) 1 5% 1 77 A 1 F 17 A9 Rtk 41 2 A
(Laponite RD) %Az ¥y /b2 528 Wk B iy FIT T 1
R D B 52 5 K B S A 1 RE , LAy AR B K
HAZEA R BT S

1 RSk

1.1 #R5H
EREGH: HFENGR -8 - & LB
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(HEMA) | 3 P 2 I A0 & 2k = WP B 1k %
(DMC) it iR #% (APS) (IR & g NI TR
ik (PEGDA) , 32 43 #r 4li , By i T 3250 b v i
A BRA | P2 SRR (oA el B Ay 2 ( B)
ARl A S A BN ) 77 5 TC 7K HY e T T
R R EACEN, ¥ S a dr g, KT R R AR
SR A R\ 7 TEHL G OK R T A
(Laponite RD ) , B} 1if BX ¥4 5 ( i) A R
Cili

FEAYSE . DF — 101S FI4E $G 1E 3w
TS, P PSR A R TR A w7
DHG —-9140A 71 Bt P 5 5 XU T 1 4%, 1 VRS
TR A A PR F] 7 DZF - 6030 B H.%5 1
BRAE, bR B ST A A 1 A R\
AK - 1140 BUH 7R MRE ) — FER 28R4
R F] ™ 5 FJ200 — S Hi & il o J L, b
MR BUER A PR F] ™ 5 FD BRI A
THEBL, R A FR A W) ™.

1.2 HS-P(HEMA-co-DMC) 9 & %

LRI A B Wi, BISE G il HEMA Al
DMC [y AL5R Yy, 1 f5 A SR BRI R Yt b
WA PR AL AR B0 o4k b Rl S A R B A
BRI 2 7 A 4L 5 9 HS-P (HEMA-co-DMC).
HARBENT.

1) P (HEMA-co-DMC ) ) 1fill £« ¥ #f Bk B
HEMA 16.3 g il DMC 5.1 g, % F 23 mL TGk
R, DL R0 30 4% APS(0.085 6 ¢) iy
IR AE N, LR T 50 C 444 W S b i
HROVE 24 h, SR 5 B JCK B BERR B T AR R A )
VSR, FH PSR T UE , R4S 1 AR R, B P
(HEMA-co-DMC) , B.25 T4 J5 45 H.

2) HS-P (HEMA-co-DMC) )l % : 2 3
BRO8 ], FLREHEFE T, 45 0. 570 3 g G Ik 12 48 i
AMERRR (32 mL) F7K (40 mL) fR GV,
FEBRIIR 8 I R 5, FRE 18 I AT Se i T K
() P(HEMA-co-DMC) (12.876 0 g) ,50 C F J%

I 24 h, 3R EE AR 72N, IR R, 7oK
ALK 19. 1 mL 2 mol/L ) NaOH 7K
WOMA BRI, A7 A auiEd. A5k B
JEVS W, FTC/K H B A LVE ) , SR e T8 DY i
UUVE , R Vi ULUE 3 ¥R, 193 kAR Y o,
Al HS-P( HEMA-co-DMC) , BL.25 T4 J5 76 N, 1%
PR B R

1.3 SATBREAHTFHESKERNG &

1) b - B 1 B Sk B2 7K B T 1)
. W g R S B 5% 1) HS-P (HEMA-
co-DMC) (8% P( HEMA-co-DMC) ) 7K ¥ & 11 5t
MO 0.5% 1) Laponite RD FE70{R 5, 1475
R pH (HZ 8. 0 RR AR E T 65 CKi
HoP-f 24 h, 15 Zmi s - B -SSR A G K BE
ik HS-P ( HEMA-co-DMC ) /Laponite RD zf P
(HEMA-co-DMC) /Laponite RD.

2) HiHk — 1 O IR 95 S5 K BERE. 7E N,
3T, ¥ HS-P ( HEMA-co-DMC) ( 5§ P ( HE-
MA-co-DMC) ) Fe Ji 5 8t 73 $0h 15% R K IR
JEHL 5. 222 ¢ BT /NGRSO, A0.18 ¢
PEGDA (5 HS-P( HEMA-co-DMC) H1 %ji 3 B8 /R
Bi1/2),0.1 mL FRSECN 1% 19 APS K
W, W pH N 7.4 )5, BT 37 CHIKIG
B EE S 24 h, 15 E580E 1 R A K BERE HS-
P(HEMA-co-DMC ) /PEGDA &{ P ( HEMA-co-
DMC)/PEGDA.

1.4 RAE

R R PRAX, L D6 — DMSO Ry ¥ 5l ,
X R AR FEAT 23 Bl . A I TT ER 4 A
X ILBR WA T OC R 40 M. SR A8 SO0 K B I
HEAT IR AR DA IR 25 °C, AR Y e
f4 0. 1% ~1000% 4555 1 Hz. ffi A
TR R K BEBE N AR H EAT AL

2 RGN

2.1 HS-P(HEMA-co-DMC) #'H NMR 447
LA HEMA 1 DMC Ryt gk, 435 4 H
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SRS e iR S A A I R-2 ([ SR S o

AN B AR FH B8 - g L 5B ) HS-P ( HEMA-co-
DMC) , >R GPC, B oG R M vk R AE LR
Yy gt Hod i Y P(HEMA-co-DMC) %503
SFHRA3.69 x 10" (4 F RS ALK 1. 61).
K1 kAT G BB T L R A9 H NMR
L, B A 9 700 SR oA = R I R ( D6-DM-
SO). HS-P( HEMA-co-DMC ) 5 % 34k 2 i (it 4t
4] P(HEMA-co-DMC) #f L, 43 HI7E 6 =2. 1 x
107°,3.2 x 10 °Ff14.05 x 10 B BB T By
TR2ERERS , 0T IN A 4. 05 x 10 ~° 3T A = 04
N—CH,CH,SH ({3l F 34k 2% (3 £%,3.2 x 10 ~°
W3 1) 22 5 s —CH,SH 19 fk 2% /o7 % ,—SH
LA S — R AE 0.5 x107° ~2.5 x107°

D[], G AE 2.1 x 10 ~° BF3E 3 B0 A 0 Sy —SH

A= E AR . AR A% il 4 AT 45 R T LA 2 1

JE , >R B IR A A0 S v n] K HEMA B35 E 1Y

HR ORI AL g H T U 2 BRI A R
B S EAR BB 71 Z I Re kLR Yy HS-P

(HEMA-co-DMC).

2.2 HS-P(HEMA-co-DMC) B9TTEZ 5%

Nt BRI SR AL, S )
FRA R HA T Ie R o0 455 C(48.19% ) ,
N(1.499% ) ,H(15.1% ) F1 S(1.274% ). #iF&fk
1% J3 2 i P( HEMA-co-DMC ) ¥ DMC 5 HEMA
AT Y B & ol n (DMC) @ n(HEMA) =

S,OCR M LM A AR B, L EY)
HFin(DMC) : n (HEMA) =1 :4.74" 4%in 3

HS-P (HEMA-co-DMC)

W N

XO y
o o
S 2 P (HEMA-co-DMC)
/
HO .J;J*Cl‘
4 M
6.5 60 5.5 50 45 4.0 3.5 3.0 2.5 2.0 s 1.0 0.5 0
AL AL /ppm

E 1 z® %’VC F]']

JEME TR Mg H NMR B

Fig. 1 '"H NMR of the copolymer before and after thiolation

« WAL AL IR Y DMC BT IR 43850k f, HEMA BT R4 1 - f, R 2 HEMA 5 DMC 1 C,H, N (2 sl 43
AR (CeH, ), A(CoH N, BT RIEER Y rh C BECE N ne =6 +3f N EB R ny =1, B ny/ne =f7(6 +3f) . SEBITER 4T 1Y
S AR ny/ne = (1.499/14)/(48.19/12) =0.026 7,434 ny/n. =f/(6 +3f) ,3Rf% £=0.174 2, [H {5 H) o DMC/HE-
MA FIZLR L 1.742/8.258 Bl n (DMC) : n (HEMA) =1 : 4.74
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WS1E, WA B B S SRR A6 T LA,
HiAALEAC RO, BE B HEMA rhE LR
1/10 ¥4k R %3, B HS-P( HEMA-co-DMC) H1
BT 2 BT i L B R N 1.648% , i S B E Sk
1.274% ,F/NT S AE. X 16HH , SR F X i s 4
AR AT DR G R B | AR R Y, SEPRR AL
R T1% NI G AT T% .
2.3  HS-P ( HEMA-co-DMC ) /Laponite RD 7
P(HEMA-co-DMC ) /Laponite RD £ & 7K % B 8
M ERE AT

Laponite RD J& — i F B9 A 1 94 K 1 2,
ARG HAEK A, B R A A TR AT i)
HARZ 25 nm, JEEEZ 1 nm G ER KR T,
AR AR T 50 T s = AR
7 1IE HL Y HS-P(HEMA-co-DMC) 7K % ¥ A7 11
HL %) Laponite RD 7K 73 #iA 58 35 4y 325 W 1) 3 51
WA, W35 AT AT R AR A FEf 5 I A
T FE— G ELBIERE N TR A R &R T AR
AR B AR A, 25 R R pH H 2 55
B, TR G v ) e SR A I e 2 66 =2 ) e A A
G BANRRIE R s BT RN R
GKBEIE. B 5t 5 53 B 5% 1) HS-P (HEMA-
co-DMC) 5340 R 0. 5% 11 Laponite RD 7K
VRO, P pH (ELR 8,72 65 C 1A
i 24 b, FAFEEE VN B L HEE A K B,
XK EE B A — i WAL B, (B AEIE K
BERE A R A R KR ok AR s T
PRAT I 1 5T LU o 7K BE I X 26 v 5 K i
78% (it & 43 B0). A& A AR B 11
P(HEMA-co-DMC) TE A [/] 25 £ S WAl L
Laponite RD J& B/K BEL , TE7K BT it #
JBRIRER 23 7K 43, B A5 K 88 R 1 375 B & s T
HS-P( HEMA-co-DMC) & 51 7K BE I .

B2 MHEARMENHE FLERY S
Laponite RD J& Ji i 52 5 7K B i i 158 1 1401 #E
¥ (tand) Fili i 28 A2 f g 25 2R i 18] 2a) ] LA

F i, RIOKBERL PG RERL & (') B4 K Tl #E
Bt (G"), H 5 w25 S — %, i HS-P ( HE-
MA-co-DMC) J& i 19 & & 7K Bt i # G" (HS-P
(G') =3468 Pa) J& P( HEMA-co-DMC) I i [14
A KEERE(P(G") =2100 Pa) 1 1. 65 i, HTE
AR <309 I}, 7K BE S it JL P AN Bl g A8 19 A8
AR Ak, 6 7K B I N BB A5 #4121 5] Fe e .
H, BREIRC I i BB 2 A 28 AR Ol 1% 1 il R A
110, 95 A5 X 7 9 R AR fE, Bk A I A2 AR
Oy R B R /INTT LA R S P
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Fig.2 Modulus and loss factor-strain diagram of the composite hydrogel

formed by cationic copolymer before and after thiolation and Laponite RD
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Study on preparation and properties of highly elastic dual-network hydrogels
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Abstract : Dual-network hydrogels with high elasticity were prepared by oxidation/reduction ( Fe’*/ammonium

persulfate ) initiation system using acrylic acid and agar as the main raw materials. The optimum conditions

were obtained as follows ; agar mass concentration was 1% ,masacrylic acid concentration was 30% ( mass frac-

tion) ,ammonium persulfate concentration was 1.5% (mass fraction) ,N,N’ -Methylenebisacrylamide concen-

tration was 0.3% (mass fraction) ,and ferrous sulfate concentration was 0. 050% ( mass fraction ). Through

the analysis of the mechanical properties of the gel,it was found that the tensile elongation of the gel was 225%

and the compressive capacity was 4 MPa, exhibiting good stretch and compression performance. The microstruc-

ture of the hydrogel were analyzed by IR using SEM. The results showed that the hydrogel has a fiber network

structure with a fiber diameter of about 100 nm, there was intermolecular hydrogen bonding between agar and

polyacrylic acid and the metal complexation between Fe’ " and polyacrylic acid molecules.
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Table 1  Effect of acrylic acid content on the property of dual-network hydrogel
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Table 2 Effect of ferrous sulfate content on the

property of dual-network hydrogel
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Abstract : The research progresses of hydrogels applied to slow/controlled release fertilizers were reviewed. It

was found that water retention and slow/controlled fertilizer with distinguished properties could be obtained by

applying hydrogels to slow/controlled fertilizer, resulting in raising utilization rate of fertilizer and water

resources at the same time; and the limitations to the wide application of water retention and slow/ controlled

fertilizer were high cost, unsuitable to industrial production and difficult to realize the complete accord between

release circle of fertilizer and demand circle of crops to nutrients. By exploring mechanism and laws of fertiliz-

er release and controlling structure and component of fertilizer, especially structure and component of hydro-

gels, tuning its release properties, smart retention and slow/controlled fertilizer system could be fabricated.

The fertilizer system can satisfy the need of different surroundings and the growth of different crops, which will

be the further focus and direction of research.
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Abstract : Tobacco leaf protein was extracted by alkali-solution and acid-isolation method from upper leaves in

the field. The tobacco protein was hydrolyzed using trypsin, papain or protamex, respectively. The effect of

different enzymolysis conditions on leaf protein hydrolysis degree and the DPPH clearance rate of tobacco leaf

protein polypeptide were investigated. The results showed that the optimal enzymolysis conditions of protein

peptide were different with those of the highest DPPH clearance rate of protein polypeptide. Using papain as an

example, the optimal hydrolysis conditions for tobacco protein hydrolysis degree were enzymolysis temperature

50 C, hydrolysis time 0.5 h, enzyme amount 3% , pH = 8. The optimal hydrolysis conditions for DPPH

clearance rate were temperature 40 °C , enzymolysis time 2 h, enzyme amount 3% , pH =7. This indicated

that the degree of hydrolysis of protein polypeptide was not positively correlated with its antioxidant activity.

Protein peptide can be used as substrate for Maillard reaction or antioxidant, and it may be chosen correspond-

ing optimal enzymatic conditions for different purposes.
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absorbance in tobacco protein hydrolysate
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Fig.2  Effect of different enzymolysis conditions on hydrolysis degree of tobacco leaf protein
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Fig.3 Effect of scavenging ability of tobacco protein peptides to

DPPH under different enzymolysis conditions

BEE BRI IE 40 °C BRI E] 2 b, T D IS
Py 3% , pH = 7 I, M8 M8 F 2 IR
DPPH {i§ R i, 45. 22% 5 52 4 36 A B AE
B IELIRE SO °C, A IFIE] 1 b, i 0 JEE 40 Jo
1 3% ,pH =8 I}, MH M3 1 2 ik DPPH i
B M 39.449% .

3 4hig

ARSCR R E BR T2 K FH 25 il
M rp BRI 5, 20 i) £k IR P il A IR
I 5245 4 1 A 2 1 AT AR, BT ST
[ WA 25 10T M - 2 7K A B RIS [ 264 T 3
FHETHA 3 5 22 Ik DPPH 35 BR =R (2 1, 45
HUAT &R

) R I8, 2B EE S0 °C, g ik fa]

2 h, N N Y R I 5% , pH =10 I, 4
2 KA d = O 34. 98 % 5 A TNER 1 ity il
fFREE 50 °C, MFfEINT 1] 0.5 b, Ty SR o
Y 3% , pH =8 I, M 8 KA e
43.43% ; 52 G H I, MR E 40 °C, Bl g
6] 3 h, I R Y 5% , pH =7 B, 4
M K B fe Rl 41.15% .

2) JREE 1, £ B ARIELE 30 °C, B s (8]
4 b iR A R BRI 2% ,pH = 11 I, AR
HHZ X DPPH I FR A% 3. 56% ; A JNEE H
ity , 7EBFARIRLEE 40 °C, Bgff 1] 2 b, Tt i o
JRYI B B 3% , pH =7 I, JH M2 11 22 IO
DPPH {5 R B, M 45.22% 5 A B E M, 18
BRI 5O °C g 1a] 1 b, il SR ) o
) 3% ,pH =8 I, i H 2 iK% DPPH



.62 -

H251 20174F 11 H 3R H$6

%4 39.44% .

XM, 8 22 IROK ik 12 5 DG 1) e e 2 1
SHEHAZ N DPPH i bR 3 85 = 1 A 45 1A
[7] , 1T 50 B 2 1 22 JIK A K A B v IR 5 i 4]
PEPEFFARIEAN G 35 2 KPR AT LAAE D 5 1 7
SRS , L ml IR A LA, 7 BAR S 5
HoRT AR X AN R ey R 326 3 AT L A B
BEHATR A TR SR D M - 19 M) A A - 2
2 IR W1 P G BE— 20 BF T S 1t T BB K
Y. TR R 22 IR Ao A AN
PraAALIE PERI AL

Xk

[1] PAPENFUS H D. iz Jf| 47 T An 4 ) i 2 £ AR
O A R L] EE AR, 1997(1) 237,

(2] ZFBE, FFa, ME. AR KFE TR R
BN EATIRLT]. f F B 4R ,2011,18(4) :9.

(3] WAOE, K& ErtEamERaEl]]. &
i AL 4,2005(5) 1 15.

(4] GREE. A AR Z& & & £ 0 7E R
PR ERWGARID]L M eHEIKX
2,2006.

(5] ZFREA, v &, %R £ 4 7&K B ik
HRABHERTRERKLI]. R BFREGI
£,2012,33(2) :195.

[6] Z= 8 ,=r, faAk, %. mr B dh W % o 161K

(8]

[9]

[10]

[11]

Rt EEEARBTZ[I]. THRE
FR£,2013(2) .235.

TRE A, R A, T IRAOE T R AR
TRIZARLI]. AhRRABEAFER
( B AR RR) ,2005(11) :67.
B, B, A, S BERREAE AN
B EB AT AU SMER R [T].
B R ,2011(2) 257,

ZIRTP IR, B AR, . R A B et
10 FF 1L 2k 2 B3R 5 *T AL 8 % e o R
[J]. 78/ Rk #4%,2012,25(5) :1620.
XA B, KA, % RV EBERERE B
e R[], £ Tk ,2016,37(3) ;141
BRADFORD M M. A rapid and sensitive method
for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye
binding [ J]. Anal Biochem,1976,72.248.
AR Fa BB MELT]. A,
2000,25(6) :176.

HAA, K F, KA M. KA DPPH 3% Il & 26
MEH A CFEEII]. AR5 XBE T,
2010,36(3) :148.

R, E A, M, % TR R A AR
IR AL A T (KR AE B ke B H KRR PR A A A A
EEm e a R[] AR A & FH,2016,32
(4):1.



¥aSde 20174F11 A 532 61
JOURNAL OF LIGHT INDUSTRY Vol. 32 No.6 Nov. 2017

SIRAME: BT, 5K A W, PR2Z S5 B M P vk A R a0 /9 21 il % HPLC 53 85 5
GC-MS Mi5E [J]. 1% T 244K ,2017,32(6) :63 - 72.

RESHES TS417] MERFRIRAD A

DOI.:10. 3969/j. issn. 2096 - 1553.2017.6. 008

X EH S :2096 - 1553(2017)06 —0063 - 10

e D R R i 9 )
e fil$5 HPLC 4y 3 15 GC-MS Il

Determination of the content of neutral aromatic components from cigarette

- 63 -

mainstream smoke by the separation of semi-preparative HPLC and GC-MS
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Abstract: A method for determination of the content of neutral aromatic components from cigarette mainstream
smoke by semi-preparative high performance liquid chromatography ( semi-preparative HPLC) coupled with
gas chromatography-mass spectrometry (GC-MS) was developed: the fraction collection time was determined
to three time periods by optimizing the conditions of semi-preparative HPLC in order to ensure that the com-
pounds to be measured dont cross in the fractions. The selected ion chromatogram showed that all target com-
pounds could be separated completely in three fractions and the method could satisfy the demands of quantita-
tive analysis. Quantitative analysis was performed by establishing a GC-MS internal standard curve. The analy-
sis results showed that the correlation coefficients were greater than 0. 999 0, the limits of detection (LOD)
were 0.55 ~13.06 wg/kg and the limits of quantitation (LOQ) were 1.85 ~43.55 pug/kg. It showed that the
method has high sensitivity. The results of sample determination and recovery experiment showed that the aver-
age added standard recovery of the neutral aromatic components from cigarette mainstream smoke was in the
range of 64.39% ~93.57% and the relative standard deviations were less than 10% . It showed that the

method could satisfy the requirement of quantitative analysis of trace compounds, with good reproducibility.
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58 GC-MS E1F 298 5 B4 TGk 347 P 43
B BRI . R LT, 2 45 8 HPLC 7]

AR S 20 JU o0 F5 A P 56 583 AT 8 ol 4, P 7
U8 0 ZH SRR TR] B ELA% o 2 By, A A
T4 GC-MS 35X 2518 73 v IR 1 A IR
PEAT O B 540 Hr, H. GC-MS B RA W 45 ik
Oy S BRI E BT I R A
PR 5 5 ARSI E MR T PR R B 5 Y
BRI A WL SCHRARGE . AR SCIME R I ) 4
fiti b, #5355 HPLC 385 GC-MS N
PbR RN 2K, 5 0 A 2 HAE o H b PR A R
Jo1 , VIS R 5220 PR 2 8 B o Al 2 A A A
SRR Y HER E TR S
1 MRSk
L1 ##AH SR

FAE: bl R R A (M SR
84 mm) , i i B P A oMk A BR 524 2 w4 3
PO SIFIER (@ =92 mm).

BGR: ZFEH bE, R Bl A /75 IR O
e, AR B 28wl S N RE, AR AU bR s
GANRSEE  AIS] L Y NGNS D O W e e b
R EC

BRI R P AR R T E (17) | 2 R R TR
(2°) \D - FPi5ehis (37) 4 — HIELRHIE (47)
HERHER(5") SR 5 I (67) W LR -2 -
CHECHERR(T") LTRXT IR IR (87) 4 -
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CHRHEE(97) B - LI HBRE (107) A
BECILY) RCBRCER(12°) EREE(13") |
M (147) 2,4 - THIERZE(157) . A
KR (16%) 2 — = el (177) 4 H R g
(18") EEZENMER (197) AR HIER (207) .6 -
3 -5 - Peifi -2 - W(21°) RCmE(227) KL
B (23%) \2 — - (24") | A EERE (257) R
CHRHITG (26%) 4 — HIIEIR 2 (277) K
(28%) .2 = Ml (29") \ & M- PR (307)
B -5 A0 (317) 4 AW I (327) |5 -
FHOMIE (337) 2 - S AL (347) R
(35") R EE(36") S5 Bh /R W (377) VEARST:
PR (387) AT IE (397) (PR (407)
MRE(41T) | AR 2L (427) | R A
MR (43%) 6 - FELE TR (447) 4G LR
(45%) ,9hR 2,6 - S HR BB R T 97%
VA X720 11 RBRHCA R 7] 7.

- RM20H %% £ 30 [ 2h 4 B, 18 [
Borgwaldtke 23 7] 75 Milli — Q J# 4 K {X, 5% [
Millipore 73] ; Waters 600 f i & % i 2
FETE, Waters B4z 23 H 75 GC 7890 -
MS 5977 B BUAUAH 438 — B I HIAY, 36
AgilentZ3 ] 7 5 HL 7K (Jgag: 0.000 01 g) |, T
AR - BRI 2 A
1.2 LWHE
1.2.1 #RAEREHECH  IRFRAW L0
PRI L 1 o 119" (b il AL 5 47 29.88 mg,
28.49 mg,21.57 mg,25.46 mg,29.01 mg,21.49 mg,
21.54 mg,25.89 mg,24.70 mg,30.32 mg,26.17 mg,
25.69 mg,24.78 mg,32.54 mg,28.27 mg,23. 11 mg,
27.55 mg,30. 11 mg F125.43 mg, H & H ek
JFEZE 100 mL.

TRARIEWR T 2 3 0 R AR IBC 1. 1 207 —
327 [ b o dh Ak A W 28. 43 mg, 21. 26 mg,
22.79 mg, 22. 24 mg,22. 79 mg, 24. 49 mg,
20.14 mg, 24. 18 mg, 25. 52 mg, 25. 14 mg,

21.22 mg,29.14 mg F124. 13 mg, F 5 H k%
Hi BT € 28 2 100 mL.

TRARVA WL : 43 SRR BRI 1.1 op 33—
45" A HE SR AL & 8 29. 70 mg, 29. 66 mg,
26.39 mg, 25.40 mg, 26. 54 mg, 41. 07 mg,
25.93 mg, 29. 37 mg, 24.66 mg, 25. 78 mg,
27.82 mg,24.26 mg F120. 04 mg, ] — 5 H k%
Wi IF €45 2 100 mL.

PRI T HERRFRI 75. 21 mg R 2,
6- —H@H R, H_EdAWkEmItER R
100 mL, AR 4 2,6 — — S H Kk E N
0.752 1 mg/ml.

RARPRIE RS 1T —: 0 5 FH A VR HE T
HHEFRB W T—1 0. 01 mL,0. 05 mL,
0.10 mLL, 0. 50 mlL, 1. 00 mL, 3. 00 mL,
5.00 mL,7.00 mLA19.00 mL F 9 4~ 10 mL %
S, PR IAC L 00 mL AR, A S H
BEEZRE 10 mL, 155 3 MMEFMRE TR R .
1.2.2 HHEraE % ERR GB/T 19609—
2004 Z&AF, 6 H] RM20H #X B sh AR HL, F &1
I 41l £ 5 At RS A M T U SR AR
(TPM) , B~8 7 fili 4 20 SO MY TPM. SR )5
FESCHRL 1S 17k 28 O o3 85, 193 B Hh P o 26
B
1.2.3 4% HPLC K E®RIE  FHfil# HPLC
Oy R S SCHR LIS JAH ], 48 3 W B 25 O -
B R P L W A R EAE 0.2 mL, i8R 0 ~ 160
min ({1 . 4T RE B o A I I 2 T R 4 (]
WAEAE T 2o TR & i oA, al
REABORIRZE , NI, AR ZE X WO B4R 0 1 P[]
Bk AT e, A0 I (8] B &R 18 23 vh o il
AR 0. 05 mL, SR 5 # 4 & 0.5 mL, 15
FURF I, b bR v i S IR B b E &R 51 o
AR EEARTR] , SR )5 54T GC-MS 73 4T
1.2.4 GC-MS i &HmE Gifsrw
T. Agilent HP - 5MS {4 & f (30 m x
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250 pm x 0.25 wm) ; PR R JE 280 C 80X
HiE 2 2(99.999% ) , Jiidk 1. 0 mL/min; 1
g3 AR T HER AR 7 - W1 AR TR 2 50 °C, fi4F
4 min, ) 2 °C/min F+ % 98 C £+ 2 min, LU
3 °C/min F} % 170 C{445 10 min, L 4 C/min
FFZ 240 C 5 4% 4y A0 I A5 09 TR AR - 41
IR 50 °C L fR#F 4 min, 2L 3 C/min F+ %
70 C{£455 min, A2 C/min F+ 2 100 °C {45
10 min, 2k 2 C/min F+ & 140 C, I 3 °C/min
FFZE 170 °C, FLL 4 °C/min FFZ 240 °C 45533
AR A gt e 1.0 pl.
Fig AN N AR TR 280 C BT
L 280 °C, PURRAFFIRLEE 150 °C 5 HaF A 45 e
F2.28 kV; MLy Ao B &6 (ED , L7 g
1 70 eV I FHIREIR 8 min; 54 BT G H (m/2)
35 ~ 500, 5 5 73 A I >R P26 4% 125 5 s 0 ( SIM)
TAETT =

2 iR HiHE

2.1 WEBHEERAERE

Fe 1.2.3 Jrik i gL B0 12 ME o, W
5859 M BB I (3 B (TIC) Y JRy &6 &
WE R, g s (b GW%s) 5 1.1
g5 L. B T AT LUE H FE 2R RE 1 45 Ff
BRI R (17) R I (22°) A i
FEN A (30%) SEA77E 58 UG : 25 W (R B3 It
6] 10. 71 min) fF7E T84 5 o, 1840 6 Pk
ot s R S (DREBETE] 2 15,45 min) IR 4Y 6
THETH, BRI 8,180 9 W R G s Aot
LI (£ B Bsf ] 50. 95 min) MR 43 6 FF iR
T, BN T 8 R A . H IR
TARAEIR 4 6— 1R 43 8 5 IF MR £ 1 7 i 2
P B AS T3 S, AR [FIRE A 40 A7 7 i AT 45, 18
4y 1= 5 Fg oy 9—i4r 12 At e Hifb A
AU B s o3 X IR 4RI

#4250 000
H# 150 000

90000 1* (10.71 min)

70 000}

#

:_1_50 000p 50.95 min

15.45 min ,

11.0 13.00 15.00 48.00 50.00 52.00

t/min
a) 14rs

30000

10 000

450 000
350000

30" (50.95 min )

22# (1545 M

11.0 13.00 15.00 17.0048.00 50.00 52.00

10.71 min

50 000

t/min
b6
450 000
350000

E 250000

30" (50.95 min)
22" (15.45 min)
50 000,

150 000
11.0 13.00  15.00 48.00 50.00 52.00

t/min
c) 1847

650000
500000

50.95 min
22" (15.45 min)

o
& 350 000
200 000
50 000

11.00 13.00 15.00 48.00 50.00 52.00
t/min

d) 1438

500000 15.45 min

400 000 /
£4300 000
# 200000 \J\’ M

100 000 M

11.00 13.00 15.00
t/min

e) 1519
Bl 85 5—MaonnitsTReER
Fig.1 Partial TIC of the fraction 5—9

Ui TR Dy 3 AN ) B, 23 i e 3 A1
O7 HEAFAESE LA B, 20t 2 R S50
L T WCH 1 I 1] B AR O ~ 55 min (1Y
i hi sy 1 4 ES5 ~ 64 min AU N 1R
I 5 Wi gk 64 ~ 160 min (14573 My o0 1. 7L %



TR, T AR P AR R 36 % HPLC 2% 5 GC-MS il & 67+

ET R 3 AN 2 i R % 1. 2.4 7Y
GC-MS 7 #ir & AT 20
2.2 GC-MS iz

1.2, 4 5[ GC-MS A KA XF 3 A1
JriEAT GC-MS J34fr. th4% A 105088 5 (il
AR, RRRE Y 45 R AL S PILE 3 M A
FESS LB , TSR FH -5 B ity o i 1] A1 £ B
[B]XS RG22 PR R I D7 HE A 45 o R4 T 7 1R

o1, F 3 AN A B S IR DN 23 )
Pl 3 MRbRE R (Jr ik 1.2, 1 W ETik) L 1E
SR ARFER GC-MS M 455 T, IRARIE IR 1
iRy 1 AR Y TIC dnfel 2 frs (1 1A
oy Wi TIC 23 A R o> 1, BORSG ), Hof
aYa o5 1.1 4S5 HE.

HIEl 2b) Al i o 1 R E 128 B iR
(17) %% 19 FhRpil sy Horp RS (17) R 2
BR TR (127) F0R B R W R (187) 252 ¢h At

UE.
s W AR B A 2545 4 v T A I H & i & &SRk, e m B A
rETET7 5] e VR (Gl
6500 000
s 7 12
5500 000F 17 18’
14*
4500 000f
10" 150
# 3500000 " 117 .
o 80" . 16 19
13
2500000
1500 000
500 000 UJ
Y| - e L
15.00 25.00 35.00 45.00 55.00 65.00

5500000

4500000 [ IS

3500000

FIE

2500000 [~

1500000 [~

500000 [

t/min

a) {RFRIERL

65.00 75.00

b)) S I
B2 RiraR gyl P hrnstEaTRedHE

Fig.2 TIC of the aromatic components in mixed standard solution I and fraction 1
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ACA B AT A K DE(167) il B -
PGP (107) 8 75 bR JL 43 T A2 iR 0 - o
M N R = A, RAT SR A3 Bl
B A PR SR R B LA
HIPE 2 3] DUA i TR 1 e o

I PR T, BEBR ST  Pr  B AT
T AR At 80 70 Xt 0 82 70 ) 900, 48 1 Ao 00 A
SR B T TR 1, TR 4y
1o 7 R 8 20 19 3 B 8 1 O €3 P A 1A 3
JIi7R.

PERF IR T2 A X GC-MS I i S5 47 HIE 3 AT, Rl e AL S5 4200 8, /T
T, FrllE 9 19 FES PR RE S 4xik TR S T A 25K 4820 T AR 20 Ao e 3
PR B (AR WA IR R, BTRaEEaEIE S 1 ORSG W, w1
FrLAGE o3 B SR F SIM RS SIM BTt AR 0 I rp 4% Fp i i Y RE IR B IR 2k 7).
65000001
3# 1S 18"
5500000
4500000
£l 3500000F
.H_
2500000
1500000 19¢
16" 17"
500000 ',q it
0 1 4 1 Il J
45.00 55.00 65.00 75.00
t/min
B3 o | vhrmastddsTREeEH
Fig.3 Selected ion chromatogramof the aromatic components in fraction [
K1 BUASHERMTIE XA AR CZR EEERPLERT
Table 1 Linear equations, correlation coefficients,limits of detection,
limits of quantification linear range and the selection of the components
&) 2 T (EBS A 1 R E R EE A PR T
% B EX /(pgkg™)  /(pg- kg /(pg - mL™") (m/z)
¥ Y=20.17X - 1.071 x10 > 0.999 7 3.50 11. 66 0.298 8 ~268.9 77,106
27 Y=10.91X - 1.138 x107? 0.999 5 2.23 7.42 0.284 9 ~256.4 81,98
3* Y=12.33X - 3.003 x10"* 0.999 9 1.23 4.11 0.2157 ~194. 1 68,136
4" Y=17.88X - 1.917 x 107> 0.999 6 2.40 7.98 0.254 6 ~230.0 91,119
5" Y =30.64X - 3.795 x10~° 0.999 9 1.96 6.55 0.290 1 ~261.1 77,105
6" Y=10.62X + 1.640x10°° 0.999 9 2.19 7.31 0.2149~193.4 70,119
7* Y=10.53X + 1.350 x10* 0.999 5 3.59 11.97 0.2154~193.9 70,112
8" Y =31.38X - 2.081 x107? 0.999 8 1. 18 3.94 0.258 9 ~233.0 108,150
9* Y=14.23X - 1.735x107? 0.999 6 7.37 24.58 0.247 0 ~222.3 105,133
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Ykl

@ﬁj@ Py *H?@ Kﬁtﬂﬁﬁi ﬁiiﬁﬁi z)%mﬁ] PR T
i ES 14 /g kg™ /(ug-kg) /(ug +mL™") (m/z)
10" Y=11.21X - 5.878 x10~° 0.999 9 2.22 7.40 0.303 2 ~272.9 109,137
11" ¥Y=18.37X - 8.914 x10°° 0.999 9 3.62 12.05 0.261 7 ~235.5 105,133
129 ¥Y=33.45X + 5.530x10°° 0.999 6 6.58 21.93 0.256 9 ~231.2 91,164
13 Y=6.299X - 4.083 x10"° 0.999 9 7.28 24.27 0.247 8 ~223.0 68,150
14" Y=49.89X + 7.167 x10°° 0. 999 7 2.40 8.00 0.3254~292.9 91,135
15 Y=30.22X - 8.283x10°° 0.999 9 3.48 11. 60 0.282 7 ~254.4 105,133
16" ¥Y=11.31X - 7.045 x10°* 0.999 8 5.05 16. 83 0.231 1 ~208.0 177,192
17" Y=21.75X + 3.047 x10°° 0.999 7 4. 69 15. 64 0.2755~248.0 58,198
18 ¥=27.07X - 4.338x10°* 0.999 6 7.00 23.32 0.301 1 ~271.0 105,212
19" ¥Y=10.87X+ 2.670 x10°° 0. 999 7 1.26 4.18 0.254 3 ~228.9 67,82
20" Y=30.53X + 4.515x10°° 0.999 9 0. 66 2.20 0.284 3 ~255.9 95,126
21" Y=8.36X + 9.912x10°° 0.999 5 2.88 9. 60 0.211 6 ~190. 4 108,126
22" ¥Y=32.4X + 1.333x107? 0.999 9 0. 66 2.21 0.227 9 ~205. 1 91,120
23" Y=22.62X + 1.002x10 2 0.999 9 1.85 6.16 0.222 4 ~200.2 105,120
24" Y=17.58X+ 1.643 x 10> 0.999 5 0.91 3.03 0.227 9 ~205. 1 58,142
25" Y=14.52X + 2.553x107° 0.999 9 3.42 11. 41 0.244 9 ~220.4 91,134
26" Y=11.25X + 3.590 x10* 0.999 8 4.71 15.92 0.201 4 ~181.3 105,134
27" Y=27.8X + 3.388x10°° 0.999 9 3.57 11. 89 0.241 8 ~217.6 91,150
28" Y=13.55X - 2.629 x10~* 0.999 8 13. 06 43.55 0.2552~229.7 119,134
20" Y=21.51X+ 8.645x107° 0.999 8 1.42 4.74 0.251 4 ~226.3 58,71
30* Y=9.658X - 1.469 x10~* 0.999 7 4.91 16. 37 0.2122~191.0 69,151
31 Y=31.11X + 9.952x10°° 0. 999 6 9.20 30. 67 0.291 4 ~262.3 177,192
32" Y=6.974X - 1.089 x10°° 0.999 6 4.57 15.24 0.2413~217.2 69,262
33* Y=18.9X - 1.658 x 10> 0.999 6 4.00 13.34 0.297 0 ~267.3 53,110
34" Y=23.21X+ 2.635x107* 0.999 9 1.43 4.75 0.296 6 ~266.9 57,112
35" Y=14.55X - 9.508 x10~° 0.999 8 1. 64 5.46 0.263 9 ~237.5 79,108
36" Y=33.35X - 2.565x1072 0.999 8 1.21 4.03 0.254 0 ~228.6 91,122
37" Y=38.73X - 2.667 x10°° 0.999 9 0.55 1.85 0.265 4 ~238.9 82,138
38" Y=27.16X + 4.166 x107° 0.999 9 1.28 4.28 0.410 7 ~369. 6 95,152
39" Y=11.55X - 3.469 x10°* 0.999 9 2.18 7.27 0.259 3 ~233.4 71,138
40" Y=27.19X - 8.963 x10~’ 0.999 9 4. 60 15.34 0.293 7 ~264.3 69,156
41" ¥=19.57X - 2.265x10°* 0.999 8 4.75 15.83 0.246 6 ~221.9 69,154
2% Y=13.23X - 1.324x10°° 0.999 9 1. 50 4.99 0.257 8 ~232.0 121,194
43*  ¥Y=22.24X + 1.331x10°? 0.999 9 1.41 4.72 0.278 2 ~250. 4 111,180
44" Y=15.74X - 2.272x10°? 0.999 7 1.77 5.90 0.242 6 ~218.3 132,159
45" Y=7.782X - 1.746x10°* 0.999 6 1.29 4.32 0.200 4 ~180.4 69,136

2.3 ZMAEKHRMESRS M

PR 1. 2.4 SRR HR AR HE R S 1 —
WA 5087, 2] AR A 2 9 4633 e 1 FR
AR g I AR Z L (V) A, AT
(X) kg Ae s 400 A A HE T 2, 500 30 4% 3 %545

WEEL(S/N) 110 A5 {5 e HE T3 45 123 RO AL
BRI E PR 2% 2H 73 PO 2P 5 AR AR OC R B A
PR R R e R e T R L, e
YT 11

Hi 1 AT, & 200 4P J AR AR A G R 5K
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PJRTF0.999 0,3 45 B b9 1y 5 2tk 5%
F R HAAME T A T8, MLt Jr # = rh i 5k
Win] LA 10716 R GER 22/  HER B 5
BRI PR 0.55 ~13.06 pg/ke, i€ fthR
h1.85 ~43.55 pg/ke, fi i BRANE it FRAZIZAR
TR RS (AR 2) , B B R A
PR

2.4 EENEM@EERIHER

2.4.1 HmMELR LM 1.2.2 THIL
AL BB R dh, I 1. 2.3 5 12 il % HPLC
AR 3 B B AU, % 1. 2. 4
TR GC-MS 734 25 ERS 3 AN 3 #4770
TR il v 45 R OCHER BRI 1Y 2 1, AT
RE S5 UK, I AR AR il 2k TR AR R R 4 E

PRS- 2 S R X AR o 2 RSD, , 45
R 2 ALGWH TR 1.1

2.4.2 [EYWRLWEER  AEIPRAE M P EN
— g HEIAREE AN 2 [l FE 8B T2 B <
JERLAR ) B ST IR R I AR I 823 B B
af, AR L3R 2, % 1. 2.2 F5 9 )7 kAL BEL, 4R
JE PR 1. 2.3 R L2, 4 &P T o A S
U MRAERE b 25 HARE B W0 0P 2 85 5 s
AR5 P2 R R A RSD,
SRR IR 2.

H1% 2 af DU 76 Bl s o5 i RS it
BRI, &R B o D - P
W (3%) CRE) JRL(237) (BAEE) 5 -
HOHREE (337) (BRHE ) R BE(357) (FE7&)

k2 Mg ek ELEHEEERER(n=5)

Table 2 Results of samples determination and recovery precision test(n =35)

bt KEY isEF F

bt KEY ipE P

w0000 s wgw T e g 00
B /(g P /g - %) H/% 5 /(pg-xH M Spg ) Fe T
1* 0.094 0.149 0.207 75.33 3.09 1.72 | 24* 0.036 0.114 0.137 88.60 3.44 1.47
2f 0.055 0.142 0.153 68.60 5.09 2.78| 25* 0.103 0.122 0.188 69.60 1.67 2.80
3* 3.110 0. 108 3.211 93.57 1.39 0.98 || 26* 0.027 0.101 0. 108 80.19 1.28 1.8l
4* 0.049 0.127 0.155 83.62 4.95 1.75] 27* 0.364 0.121 0.460 79.53 0.21 2.86
5% 0.015 0.145 0.113 67.89 5.36 3.14 | 28* 0.072 0.128 0.182 86.12 0.30 1.09
6" 0.193 0.107 0.282 82.59 2.55 1.19] 29* 0.022 0.126 0.111 70.90 5.56 1.35
7* 0.014 0. 108 0.095 75.61 2.54 6.57 || 30* 0.980 0.106 1.051 67.39 5.59 8.26
8" 0.098 0.129 0.210 86.77 5.59 4.90] 31* 0.048 0.146 0.151 70.77 0.86 3.78
9* 0.025 0.124 0.113 71.32 5.09 1.40 || 32* 0.330 0.121 0.418 72.78 0.79 0.62
10* 0.015 0.152 0.115 65.71 2.49 0.88 | 33* 1.873 0. 149 1.997 83.77 1.59 0.35
1n* 0.013 0.131 0.097 64.39 1.43 2.01| 34" 0.230 0.148 0.365 90.87 0.64 1.10
12* 0.183 0.128 0.279 74.90 2.59 0.47 || 35* 0.406 0.132 0.514 81.98 1.14 1.29
13* 0.030 0.124 0.135 85.11 1.15 2.07 | 36" 0.550 0.127 0. 660 86.31 0.84 0.74
14* 0.051 0.163 0.180 79.51 6.18 3.11 | 37* 0.170 0.133 0.272 76.50 3.68 0.54
15* 0.013 0. 141 0. 106 65.50 2.84 2.47| 38" 0.108 0.205 0.240 64.40 1.97 1.80
16* 0.053 0.116 0.152 85.60 1.58 1.01| 39* 0.198 0.130 0.303 80.90 0.13 1.15
17* 0.063 0.138 0. 166 74.59 8.33 3.77 | 40* 0.057 0.147 0. 168 75.60 5.24 1.30
18* 0.225 0.151 0.326 66.90 4.07 2.80| 41* 0.039 0.123 0.150 90.29 6.19 3.60
19* 0.027 0.127 0.143 91.01 8.31 2.10 | 42* 0.069 0.129 0. 161 71.10 0.48 1.39
207 0.016 0.142 0.136 84.39 2.84 4.44| 43* 0.480 0.139 0.580 71.78 0.58 1.47
217 0.017 0.106 0.086 65.49 1.23 3.25| 44* 0.360 0.121 0.463 84.73 7.65 4.02
27 0.450 0.114 0.530 70.03 1.15 1.73 || 45* 0.095 0.100 0.172 77.04 0.90 0.68
23% 1.620 0.111 1.711 81.64 6.30 0.50
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A ZWE(36") (7)1, X e S 43 X%
vty R MR RS R AE A T2 D k. o4
L R U E R TR (e 7/ N i o NI
64.39% ~93.57% Z[a] , AH X bR e A 25 Y9/ F
10% , i) i% 07 02— FR 5 43 B 7 12 (RPAE
P RRI A BT E T 2 — by
) EIELE. BT A BOE B B AR
BT, 1557 B BRI F v & 1A
PRI, WO 2 1 D R A I, (U #R AR
64.39% L) I, REW /2 IR 1 A3 A B A BT oK.
SR P A R 0 = A T SCHR T -8 1 U
TR B AR S AR 7 ) v A R A A
CRITA AR bR HE 25 ) 5 07 15 1 R 808 R
i B 25 TR P4 R A .

3 #5g

AR SO A MR A 30K P A R B0 1
il & HPLC 55 GC-MS /34 #bAT 1T 05 i i
XAl & HPLC 73 B 48 20 WS 25 AR A1, AR
YR o WS I TB] BE AR, 25t 3 MR 4%
o iy s & W REf 2R b 19 20 g, HLAr
45 FALAPIFE 3 M P ARTETE S X4
158 70 v 25 A R o 5 e AR B ELA 15 I 4 2
AET 1AM AR T e 55 mE, 15
I EARE A58 03 8, Al AL E AT 2K,
GC-MS NARRE 2 o M4 SRR, 4 402k
PEJT REARSE R B KT 0.999 0537535 IR H
FRK 0.55 ~13.06 wg/kg, Em A 1.85 ~
43.55 pe/kg, AR T 25 o & A, U PR 12T ¥k
FABURERL . I E 15 i RS A A M
FH S P 17 2 R T 64, 39% ~
93.57% , KRS AN 22329/ F 10% , B BHIZ T
VA BB AL IR B R R AT 2R, B

S Xk
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Abstract: A high efficient cembratriene-4,6-diol degradation strain YI1-3 was isolated from tobacco leaf with

spread plate and streak plate methods. The cembratriene4 ,6-diol was the only carbon source, and the major

degradation products were farnesal (8.57% ). This strain YI1-3 was identified preliminarily as Novosphingobi-

um panipatense through the analysis of classical morphology and 16S rDNA sequence of phylogenetic tree. The

strain was cultured in the fementation medium containing cembratriene-4 ,6-diol, the degradation rate of sub-

strates reached 74.58 % after 66 h.
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PORRIAL AR A — R ER ARG S
Wi, FEEAFAE T A R IR/ A
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Table 1

Samples of modulated tobacco leaf

from different origin and variety
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IR VAR =M — 4,6 — FEARFE,
4l =98% , A M 4% Tl 2 e M 56 52 56 2 1l 5
Agilent6890a/5975¢ GC-MS &85 F{Y , Agilent
ONEEJ6 - ML R & 0L, 52 [E Beckman 23y
732600 UC/VIS $RAMAT WAtk BT, 25 [
UNIC 7 ®] j=; NIE802 ' fi 5%, H 4 JE fE A
il

FHERFIE . K HPO, 1 ¢/L, MgSO, - 7H,0
0.5 ¢/L,KCl 0.5 g/L, NaNO, 3 g/L, FeSO, -
7H,0 0.01 /L, k% 30 g/L.

%R F 3 K, HPO, 1 g/L,MgSO, - 7H,0
0.5 g/L,FeSO, + 7H,0 0.005 g/L,NaCl 0.5 g/L,
KH,PO, 0. 65 ¢/L, MnSO, 0.001 ¢/L, (NH,), -
S0,0.5 g/L, CaCl, - 2H,0 0. 1g/L, Na,MoO, -
2H,0 0.005 g/L. 7E UL 5EA i 300 mg/L Pl
IR 4,6 - ZFEE(4E =98% , 5ROk =Tk
TR 5 7o) R rp A e A R b o R R
100, SR Ay A L ) .

[Fi] 5 3 s« T % B 3 i P Ll B R
2% M.
1.2 7%
1.2.1 HE#HFE
1.2.1.1 HEMNEE %R 1 H5EHHIFRIK
HTEEAE I JR S BRI A5 10 g, 7R AR
&, BT BT I, 23 5B 250 mL = 1
H AR 100 mL JGE K, =7 40 3
KAF L B 200 pL £] 20 mL By %8085 57 5
LB F5 254,30 CHE#E 150 v/ min Z5F FH;
72 d 133 .
1.2.1.2 #10%  JrA R TAE S0 AE 8 i T
& EE 7. BEC mL 2 F AR SRR IR 2
100 mL A BRI, DI BE U6 1) ke e 85 7%
SEAURINPGH =4 —4,6 - —FAE 5T IR, B35
2 d, JE T AR A2 4, I FH GC-MS A5,
5% BRI GC-MS A5l B 2647 5%) b , PRk B R
fRVEAT =0 — 4,6 — ZEERIRE AL, 4 BB K

1 mL B GBI K B S8R R B 7R 5 SRR K
KHEATRERERR RS, 430 e 10 721 10 " X 4~
WEERREE TR B AR RE SR 55 b IR B IR AT P Al ik
HEATPARIR AT, B W B P AT IR A 3 A1
R, [ BSXPAS & A I PR = — 4,6 — Y
SRR TR A A AR Sy %) BR A K U A 4 1Y
Pl T30 CHREFRAET R SR 2 ~3 d, ik e
B BRIV, T R 2 1 s = A TR 4R Ay
Batife, BRI FICA v L, BT Ih
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PSRRI 0 28 Ak, I T GC-MS A Il [ g
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BN &G A B B VIR =0 - 4,6 - ZBE
PRE .

1.2.3  FERE=WH 5t
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R, 7E 12 000 r/min Z54 T E5.0 30 min, B _E
W SRR CH, CL, 77000 2 T AT 260
GLOR RS M PIAHIR G 19 5) 5 % B 10 min J5, 1%
ETFZEIM; EZUEEES K, 5HHE N
FH A TCKGRER AN T, 7 B 5 b U8 e



- 76 -

H251 20174F 11 H 5325 %61

#KEBRZ: CH,CL J5, inA 1 mL 4% 2% CH,C,
Vs, 1 0. 45 pum A5 ML R U8 B S B AT E AT
GC-MS 73 Mz JU. LA b 45 4F 15 78 3k O 36 55
1T
1.2.3.2 SHWRMNEGENBE O &0
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AR SAE R W N 1 mL/min; THEFEF
PG 50 °C, LA 5 °C/min [ T o B T &2
200 °C, LA 3 C/min )T}l 3 T2 260 °C 25
W 3 ¢ 1R 1 ul; GC-MS R 4>
AR

JEi A AR AR E 280 C 5 B IR
280 °C, PURATIRLEE 150 °C 5 M B )y AW 5%
di (ED) , B FREHE Ry 70 eV 5 ¥ 57 SE 38 B[] 2y
8 min ; 493 LG (m/z) Sk 35—550.
1.2.3.3 PFEMBERMONE DU KBRS
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TAY TR Bi) A FRA A A . PCR
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(10 wmol/L)0.5 pL, R84 2 (10 pmol/L)
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W AE SR 2 2, F T e 2 il A= Kt 6. LA
IEICE 32 Yy Doy VLS5 e R
30 °C, %5 150 r/min 2544 T 555

3) LR A N HERAE, 3 e RS 6 h,
12 h,18 h,24 h,30 h,36 h,42 h,48 h,54 h,
60 h,66 h,72 h, K SCBG 2 1 A5 B0 B B
15, JH GC-MS # I H B A 2. 5y 923 40 2 X
5 mLIE , W OD600 fH.

AR AR Ry 15 S5 6] ], DAARBR 43 3] S P AR =
I —4,6 — FE S 5 OD600 fH, 25 i T Ak
0 2Bl 2 AN R A il 42

2 ZRHNHE

2.1 A=K -4,6 - “FEEIRERL
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Fig. 1 Calibration curve of standard

sample of cembratriene4 ,6-diol
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PERFE Ry =2.76 x 10°x — 6. 85 x 107, Hi 1,
y AW RAE, x A VEAI =4 - 4,6 - EEIRTRIK
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I AR - R - e R 11
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HEAT R BERE 55, SR ] GC-MS 123 5 % i fie
J3. 3 11 BRTE TR PR R A 23 1) LS 181 2 e s
HE 2 Al IR A AR YIL, YI3, YI6 1) P4 A =
i —4,6 - ZEERRRE IR B R0 R
79.36% ,71.77% ,79.19% .

XX 3 BRI B AT AR A, KO HEA T4
FERRE L1538 5 PRI T VR, Sl i1k 3E IR, 1%
P I R TG TR AL N, 76 30 °C, 150 r/min S50 F
K597 48 h R GC-MS 2 2 HopE g aE 7). 7E
YT IR i 8 3 3 bR v, Hoh 3 S FE
PRI =00 - 4,6 - “EERE R, HIEm RN
75.58% , Pt LAKEZ W bR w5 o YT - 3. &
GC-MS 3 B ki I H 32 B2 A B ok & A XK
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Fig.2 Comparason of the degradation rate of 11

cembratriene-4 ,6-diol degradation strains
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PO = H-4,6

ol N

FHE X 10°

i [ /min
B3 @k YN -34 GC-MSH
Fig.3 GC-MS analysis of the degradation
product of YI1-3 strain

2.3 HHREE

2.3.1 A KK YI -3 28T REIA
Brgpdkrp 5558 24 h KAV, 48 h 5 g
(LI 4a)) IR R, RIAEE, WG,
BT, th e B, 75 5 PRI 18] 4b) Ay 100 £
WA TSR B B AU A, ol DUE %R R
FNK(1.0~1.5) umx(2.0~2.5) pm.
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1500 bp A — B g &7 . Gz &7k 248 T



- 78 -

Fa5% 20174F11 A 32 % F 6l

a) BB &

b) 41 % 25

B4 B Y -3 @EAmiels
Fig.4 Colony and cell morphology of YI1-3 strain
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Fig.5 The figure of the amplification

electrophoresis of YI1-3 strain
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( Novosphingobium panipatense ) 1 [6) J& P 7F
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BRIRE Y1 =3 (0 25 K i 2 7 8 A il 2 an 1
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B AR K T ST R A N BT RS i, 5 48 h
TR ARE M, — B 5 66 h, 3+ JCH B3 m
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1 65% ,36 h 5 IKWIFEfR G T V-, Ak 2 55 5%
F 66 h 5, P9k =M -4,6 - “FEREMEIEE
75.58% .

3 4ie

A ST TR i R A S B4 0 e v S 2] —
EAR R RTEA =0 — 4,6 - “EERY KR YT -
3,0 AT PUAL =05 — 4,6 — ZEEFEAREE S 0>
Br 54y B 4 1R AN T 258

1) DAV =4 — 4,6 — it =F B2 o
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991 Novosphingobium naphthalenivorans strain TUT 562gi | 343200359
Novosphingobium naphthalenivorans strain NBRC 102051gi | 631252829

Novosphingobium chloroacetimidivorans strain BUT-14 gi | 961555137

95 Novosphingobium soli strain CG-TPE-1 gi | 626560594

Novosphingobium gossypii strain jm 1396 gi | 1033657116

Novosphingobium lindaniclasticum strain LE124 gi | 645321317
Novosphingobium resinovorum strain NCIMB 8767 gi | 343198923

60 |
Novosphingobium barchaimii strain LLO2 gi | 645321320
04 [Nnvnsphingobium panipatense strain SM16 gi | 343205788
Novel 168
Novosphingobium mathurense strain SM117 gi | 636559960
Novosphingobium pentaromativorans strain Us6-1 gi | 219857659
81

90

95

100 Novosphingobium sp. PP1Y strain PP1Y gi | 444303825
Novosphingobium malaysiense strain MUSC273 gi | 699005411

99 I:;sphingnhium indicum strain H25 gi | 343205831
_ﬂ“—:ovosphingohium rosa strain NBRC 15208 gi | 542123252

Novosphingobium sediminicola strain Hul-AH51 gi | 566084865
Novosphingobium kunmingense strain-18 11HK gi | 961555138
Novosphingobium hassiacum strain W-51 gi | 265678657

961 Novosphingobium subterraneum strain IFO16086 gi | 343200140
Novosphingobium subterraneum strain NBRC 16086 gi | 631252640
Novosphingobium capsulatum strain NBRC 12533 gi | 631252393
Novosphingobium subterraneum strain IFO 16086 gi | 631250893
Novosphingobium aromaticivorans strain SMCCF199 gi | 645321924
92LNovosphingobium aromaticivorans strain DSM 12444 gi | 444303839

Phyllobacterium loti strain S658 gi | 959494960

87 Y
—1— Novosphingobium stygium strain IFO 16085 gi | 343200139

69 ——————— Sphingopyxis alaskensis strain RB2256 gi | 343206381

97

Croceicoccus marinus strain E4A9 gi | 343199013

93 I:Allererylhrohacler troitsensis strain KMM 6042 gi | 566084814
99 i i i

Altererythrobacter dongtanensis strain JM27 gi | 566085065

A6 Ak Y -3 16S iDNA K355 7] 84 £ Gt AL it 547 2 2 (B % Novel 16S 34 YII -3)

Fg.6 The analysis result of phylogenetic tree constructed from 16S rDNA sequence of strainYI1-3
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Fig.7 The growth curve and degradation curve of YI1-3
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2) LAPGRI =M — 4,6 — Ry ME—RR IR, 1
PR YT -3 RERRLFEAR PUAD =06 — 4,6 — —Js/E
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Abstract: The development and application of natural tobacco additive with aroma-improving, moisturizing,

stimulation-reducing and reducing-offensive odor functions were reviewed. It was pointed out that compared

with the various research achievements of natural tobacco additive, its application needs to be further studied.

In future, the focus of study should be on the following aspects: developing and optimizing tobacco additive

processing during cigarette blending and clarifying its mechanism; optimizing the additive blending and clarif-

ying its mechanism, improving tobacco purity of effective component and developing new cigarette additives by

microbial fermentation technology. All these aims to improve the sensory quality of cigarette, form cigarette

style in order to meet the requirements of consumer taste.
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Abstract ; For performance analysis of permanent magnet synchronous motor ( PMSM) under demagnetization

falut, a simulation model of PMSM was established on the Matlab/Simulink platform based the mathematical

model of PMSM. Through changing the flux linkage to simulate demagnetization fault, with PMSM magnetic

chain as input parameters, the model simulated the permanent magnet demagnetization fault through changing

the parameters, and set up the operation condition to simulate. The characteristics of the torque, rotational

speed and stator current of the PMSM were obtained by the simulation. The simulation results showed that with

the increase of the demagnetization degree, the output torque were smaller, the fluctuation of output torque and

rotational speed increased, the motor starting time was extended, the stator current gradually decreased, and

the system convergence performance became worse. When the degree of demagnetization reached more than

50% , the motor could not enter the stable operation state.
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Abstract:In order to reduce the delay in the process of traffic information dissemination, and realize a wide

range of efficient dissemination of traffic information under different traffic density conditions,a vehicle collabo-

rative sensing method based on road segmentation and data abstraction in IVO was proposed. This method

divided the road into multiple equal-length sections and set a certain number of sections as a road segment

cluster, and used the cooperative perception of the road segment to improve the data transmission efficiency.

On this basis, the distributed self-organizing traffic system framework was constructed to improve the traditional

traffic information transmission system through the array form in the database to collect traffic data. Simulation

results showed that this method could realize a wide range of traffic information transmission, even in the vehi-

cle density environment could guarantee the delay of information dissemination within a reasonable range.
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Abstract : Aiming at the fluctuation of the pot bottom temperature measurement value caused by factors such as

flame instability, an adaptive algorithm for temperature measurement of infrared sensor was proposed. By taking

weighted average of the historical temperature samples and selecting the appropriate temperature sampling fre-

quency and adaptive system parameters, the algorithm could effectively filter the stochastic temperature drift of

the single temperature sample and solve the overheating signal judgement interval increasing caused by the

temperature fluctuation so as to improve the sensitivity of overheating signal. Experimental results showed that

the proposed algorithm could detect the overheating signal within 5 s,and the complexity of the algorithm was

reduced to O(1).
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Abstract: The definition of centroskew self-conjugate matrix and some matrix theories were introduced. It was

proved that the transposed matrix A", and inversion A ™' (|A]#0) of a centroskew self-conjugate matrix A

were still centroskew self-conjugate matrix. The direct product of any two centroskew self-conjugate matrix was

centroskew self-conjugate matrix. The A ™ of an even order centroskew self-conjugate matrix and A" of the odd

number degree power were still centroskew self-conjugate matrix. When the centroskew self-conjugate matrix of

A and - A had the same characteristic values, and 0#X, = (a, ,a,,"

of the characteristic value A, belonging to a centroskew self-conjugate matrix A e C"*", VX, = (a, ,a

T ..
,a,) e C" was a characteristic vector

n-1» >

a,) "was also a characteristic vector of the characteristic value A, belonging to — A.
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