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Abstract: Pt/Gr catalysts were prepared by organic-sol method with polyvinylpyrrolidone ( PVP) as comple-

xing agent. The catalysts were characterized by FT-IR, XRD and TEM, and the electrocatalytic performances

of the catalysts for methanol oxidation in acid solution were measured. The results showed that the addition of

appropriate amount of PVP could greatly improve the dispersion of Pt nanoparticles of Pt/Gr catalysts and

reduce the particle size. The electrocatalytic performance and stability of Pt/Gr for methanol oxidation

increased with the PVP contents firstly, and then decreased. When the maximum electrocatalytic activity ( cur-

rent density 0.53 A/mg, ) was reached,it was 2.4 times higher than that of Pt/Gr prepared without PVP, and

Pt/Gr had higher stability at PVP content = 10 mg.
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Fig. 1 XRD patterns of Pt/Gr catalysts prepared

with different PVP contents
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Study on preparation and capacitive properties of three dimensional porous

graphene by microwave radiation pyrolysis expansion method

eSS 30E

=% 3L B ;M
U EEE Y
R

Key words :

three dimensional
porous graphene;
microwave radiation
pyrolysis expansion

method ; super capacitor

S B HE.2017 - 04 - 28

EE&WH:BE A AAFE
fEZ® I 4 (1979—),

A

L EA S, BTHE, SR, BRI, 85 B E T
FANG Hua, WANG Li-zhen,GAO Ke-zheng, FANG Wei, CHEN Dan-dan,
FAN Hong-yang, PEI Meng-sha

FNEE T # e Mor G o TR, T AN 450001

College of Material and Chemical Engmeermg, Zhengzhou University of Light Industry, Zhengzhou
450001, China

W R MOR S ARSI AR & T =4 % 5L6 2. #)A FE-SEM, TEM F=
K2 R BE I X AL P4 &-09 = Y % 3L B B 69T AL M, AT ) &
= S0 B RAEMA R B A S, A A BFRE R LA G R
FLAL S BAL MK 7 R AR R AL k. R AW 6 & 09 5 B0 LA 55
KRG ST, EARL ZEENGEY R, EARRHE R H B

Y 2 S G Bk A mARK 158. T m” - g7 R ILE A2 nm; =4
%36 M AR T AL b A A, fzeta/,.u»fwyl 25 A - g At el g
K161 F - g7 B A B EHME 25.00 A - g ' B, kB AR F g &

1.25 A - ¢ ' BB E TSR AL ® 5000 K5, 23R4 % 4 90% ,f)éafmgfg
P HF.

% - THATIRBEA LT A (U1504204)
B, R TARMNE T LRI, L, 2R G @A Bt S b s A



TR EHAERRERER L RS0 BRR AR ABRTR °9

Abstract; Wormlike three dimensional (3D) porous graphene was prepared by microwave radiation pyrolysis
expansion method. The morphology and pore structure of the as-prepared samples were characterized by SEM,
TEM and N, adsorption/desorption test. Simulated supercapacitors were assembled to perform electrochemical
test by using the as-prepared 3D graphene. And the electrochemical properties were tested by cyclic voltamme-
try, galvanostatic charge discharge and electrochemical impedance test. The results showed wormlike 3D por-
ous structure was characterized by translucent gossamer-like morphology and had obvious folds belonging to

grephene nanosheet. The sample showed a specific surface area of 158.7 m* - g~

and an average pore size of
11.2 nm. The as-prepared graphene showed excellent electrochemical performances, with a specific capaci-
tance of 161 F - g™' at 1.25 A - g7' and 91 F - g~ when the current increased to 25.00 A - g¢~'. At

1.25 A - g~' the capacity retention rate was 90% after cycling charge and discharge 5000 times ,which indi-

cated the cycle stability was excellent.
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Abstract: In order to evaluate the corrosion resistance of metal bipolar plate in direct ethanol fuel cell

(DEFC) environment, a solution of 0. 05 mol/L H,SO, +x mol/L. CH,CH,OH (x=0,1,5,10,13) was used

to simulate DEFC anode operating environment. In the environment, the surface morphology of 304 stainless

steel (304SS) was characterized, and the electrochemical tests were carried out for polarization and constant

current time-current density. The results showed that ethanol had not much effect on 304SS corrosion poten-

tial. Ethanol played a role in slowing the corrosion rate of 304SS in 0. 05 mol/L H,SO, solution. 304SS had a

high stability in DEFC operating environment with high ethanol concentration.
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Fig. 1 The surface morphology of 304SS tested after potentiostatic test in 0. 05 mol/L H,SO, +

x mol/L. CH,CH,OH(x =0,1,5,10,13) simulated DEFC environment
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Abstract ; Corn straw,rice straw and wheat straw were chosen as the substrates,and the effect of lime pretreat-

ment time and temperature were comparatively examined by determination of the enzymatic transformation ratio.

Results showed the yield of reducing sugar of wheat straw and rice straw could reach 60.38% and 46.77%

respectively after lime pretreatment of 2 h at the temperature of 90 °C. In contrast, corn straw needed more

higher pretreated temperature of 121 °C for 1 h,whose yield of reducing sugar reached 56. 82% . Wheat straw

was more suitable for the pretreatment using lime. Further microstructural analysis of the straw samples was

investigated by infrared spectrum, results showed that lime pretreatment could significantly degrade lignin in

wheat straw. The selective degradation of lignin promoted the destruction of the spatial structure barrier of

lignocellulosic macromolecules, retained more cellulose for later enzymatic saccharification, and improved straw

enzymatic saccharification efficiency.
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Fig. 1 The effect of lime pretreatment at 50 °C
to the weight loss and transformation

ratio of three kinds of straws
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Fig.2 The effect of lime pretreatment at 90 °C
to the weight loss and transformation ratio

of three kinds of straws
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FEFFRP2E PR IR PRI RR R R RR

INEREFF 11.43£0.84  23.81 +2.19 30.48 +2.10
FEEFEFT 18.37 £1.45  20.35+1.38 22.31 +1.36
TOKRFEFF 17.98 £1.45  36.87 £1.49 26.63 £1.36
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Fig.4 FT-IR spectra of three kinds of straws before and after lime pretreatment
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Table 2 Relative intensity of lignin-associated band
with carbohydrate bands for varying samples

before and after lime pretreatment

. 1515/898  1515/1161 1515/1373
b - ¥ o - D/ D/
WA RS e WG S Hof
EKFEFF 3.5000 0.8070 1.1667
KA FEEFEFF 1.3570 1.1000 1.1250
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FKFEFF 0.8889 0.6667 1.1430
5 Ak
%L%&ﬂﬁt@ 5 e e
b FEEFEAT 0.5294 0.4737  1.000 0
JNEFEFF 0.090 9 0.2500 0.3750
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RIFT AL o0, H R 35 B B AR
KRR THIRC IR, 2 U B, AR B B
P, DUk DR BRI Al SR A BB A
RO 2% bR A T 3R TR B O 0 A i 2R 45 4 R AT B
P, SRR G 0 m] e fik 10 B, A R T2 e 3R Tl
k. b, i T KA FF 1515/898 14 = LE
(LS5 T LA PR RS AT, 00 AR o 3R 30
Sy Al RN s S i e X (E T R S |
JRZN R TRAL B2 4 (4N 121 °C) A Be 48 T i fige
BALRCR. A AL IR RS AT, /N RE AT 1515/
BOB e ey L (LI & PG, 2 W S 4 AL 4% 3 5 1
IR/ INEREAT S A AT TR R (4 R 7
FREAT 2 AL S A5 g LUAEL RS T/ N RE AT ALK



.28 -

F251 201747 A 4532 % 4 W

KEGFFZ 0], 245 & 3R 1 KRR YE R 45 4101 70 B
LR A B XA RS AT PG PRACR AR BT
Xt 3 Ff2E o3 [ A5 A, BIDAE 96 g A T 2% 1) [
I, AP HER 5 e R PR dt— 1,
SRAF AT 14 T A7 B P ARG, (EL ey T it Ak 2L i
A PR R PR B 08 2, T SRS e T T A
WRCRIR T/ N R T

Zi b3 BREAT SRS A X /N A
T AT SROULES A4 B eSO FH B ol WA S, 22 T4 B
Ja /N RS AT ELANRFAE T T B A D) R Ak
A, P S AP T A BT /I A2 55 AT 445 4 il
PRIRNZN , BRA I 2R B R A b, R JBUR 2T e AN
LT Ak 2R 2 [) 14 R 25 A 3 WO IR, K Jo 41 4
ERITTHREEAE I PORER. R —H AN
SEBLRIAC B 2 2 sl A iy B B R 3, %
FEPUAL PR 3 FhRE AT 09 34 S s e A 3 41y
AL S LLAMYOM A 1 22 5, w] DL K BRBR A Bl R
ALY R B RTE B N R Z O, R R 5 41 4
ENN S AR e 11 :0) VR L (TR PSS - A )RR G5
FERREAL I S B R R, R o7 48 3R Ry 13 1] K]
ARZEFINE BB A7 ] T 21 4 2% i s 21 2F
HEZR >3, St nl A R YRR,

3 4hip

PLU/NZEREFE L B ORFEFF A SRS FF 0 ok,

Fe A S ES 7 50 °C,90 C ol 121 °C i ik B
TR T AN [] S5 0oz B ] X6 3 o el e i e i £ 25 R
UREI SRR A AL S AL BRI B 4
T3 B 0 e R AR Y S A AL
LA 90 CARHE 2 h B, /N FEFE ARG RS
PRI JFOE e A R dc s, 0 )ik 3] 60. 38% Al
46.77% , ERFEFAEESAALES 121 CLLH 1 h
I3 JF MR G Ak 63K 5] 56. 82% . K BT 4k R 45
HororHraE KR W, S AL E5 AL B BE 0 35
e/ NEFEFF PR R, (R B8 S 2 2 4 R DIt
i SOt A A R . RSB 3R R M R A B T

BEHF IR L 0 DG R DR 2R 0 — 2Pl i 2L A 254 4y
BB, SRS TRAL B RE A5 (i 25 Al AR T 5
RIREEF BT, LCC BREEAE F AR J2 52 i 7
FEEER LSRG HE. T RARFEAT 4
7%, 2RI R R 4o 4R AL,
455 R IR AR BB 25 T BOG A
WEERG A E— 25 3 M7 , LAT 8 A A0 50 AL 3
AR S BN P A5 P B 5 X AR R A R T 2
LA

S 30k

[1] SUN Y,CHENG J. Hydrolysis of lignocellulosic
materials for ethanol production:a review [ J].
Bioresource Technology,2002,83(1): 1.

[2] OCTAVE S,THOMAS D. Biorefinery : toward an
industrial metabolism[ J]. Biochimie,2009,91 .
659.

[3] &, EFH,RRR ARFEFLEFBRHT
BT R LRI BEAFRFR,
2010,12(4) :106.

[4] SAHA B C,ITEN L B, COTTA M A, et al.
Dilute acid pretreatment , enzymatic saccharifica-
tion, and fermentation of rice hulls to ethanol
[J]. Biotechnology Progress, 2005, 21 (3):
816.

[5] ZHUM Q,WEN J L,SU Y Q,et al. Effect of
structural changes of lignin during the auto-
hydrolysis and organosolv pretreatment on
Eucommia ulmoides Oliver for an effective enzy-

matic hydrolysis [ ]]. Bioresource Technology,
2015,185: 378.

(6] #&#K,BE, KW I FBHERMLN
TALHE J7 sk t A [T ). 7 30 Ak kB % ,2015,44
(1):09.

(7] BE,Z2ZF0,F8F, 2 ARFEZTALE
A RH#ELT]. ¥ 5 & 9 T12,2007,24
(5):5.



KWW, % AAMGTLEN 3 HREABRBELRENY N

.29.

(8]

[12]

[13]

[15]

KUMAR R, WYMAN C E. Cellulase adsorption
and relationship to features of corn stover solids
produced by leading pretreatments|[ J |. Biotech-
nology and Bioengineering, 2009, 103 (2):
252.

EEM EINAE A ANEBFNELHER
w ] #EE &5 4,2005,25(4) :35.

XU J, CHENG ] J. Pretreatment of switchgrass
for sugar production with the combination of
sodium hydroxide and lime [ J]. Bioresource
Technology ,2011,102(4) .3861.

TR ER ARG+ TR ER
g Em(l]. #& 5 EH AR FR,
2010,2(1) ;18.

SAHA B C,COTTA M A. Lime pretreatment,
enzymatic saccharification and fermentation of
rice hulls to ethanol[ J ]. Biomass and Bioener-
gy,2008,32(10) : 971.

SAHA B C,COTTA M A. Enzymatic hydrolysis
and fermentation of lime pretreated wheat straw
to ethanol [ J ]. Journal of Chemical Technology
and Biotechnology ,2007,82(10) :913.

XU J, CHENG ] J. Pretreatment of switchgrass
for sugar production with the combination of
sodium hydroxide and lime [ J]. Bioresource
Technology ,2011,102(4) .3861.

YOU T T,ZHANG L M,ZHOU S K, et al. Struc-
tural elucidation of lignin-carbohydrate complex

(LCC) preparations and lignin from Arundo

[18]

[19]

[20 ]

donax Linn[ J]. Industrial Crops and Products,
2015,71 :65.

MATA G, SAVOIE ] M. Extracellular enzyme
activities in six Lentinula edodes strains during
cultivation in wheat straw[ J]. World Journal of
Microbiology and Biotechnology, 1998 ,14 (4) .
513.

SLUITER A,HAMES B, RUIZ R, et al. Deter-
mination of structural carbohydrates and lignin
in biomass [ EB/OL ]. (2011 - 07 - 08)
[2016 — 05 - 16 ]. http: // pubs. acs. org/doi/
suppl/10.  1021/ac202668 ¢/ suppl file/
ac202668c_si_004. pdf.

PANDEY K K, PITMAN A J. FTIR studies of
the changes in wood chemistry following decay
by brown-rot and white-rot fungi[J]. Interna-
tional Biodeterioration & Biodegradation,2003,
52(3):151.

YANG X W,MA F Y,ZENG Y L, et al. Struc-
ture alteration of lignin in corn stover degraded
by white-rot fungus Irpex lacteus CD,[ J]. Inter-
national Biodeterioration and Biodegradation,
2010,64(2) :119.

PAREEK N, GILLGREN T, JONSSON L J.
Adsorption of proteins involved in hydrolysis of
lignocellulose on lignins and hemicelluloses
[J]. Bioresource Technology, 2013, 148 (7).
70.



0. a5t 2017487 H 4532 % 540
JOURNAL OF LIGHT INDUSTRY Vol. 32 No.4 July 2017

SIS R GAT, MG, XUBEVE 45 fRVER 2R FUAT IR YP -2 4277 y - RE RN A
TSRS [T ] 8 T4 ,2017,32(4) 130 - 36.

PESES: Q815  XHEKARIRAD:A

DOI:10.3969/j. issn. 2096 — 1553.2017.4.005

XEHE 2096 — 1553 (2017)04 — 0030 — 07

RTER) SF AT YP -2 Ay y - R %UIRIT
ATt A AR A5

Condition of variable temperature fermentation of poly-y-glutamic acid

production by B. amyloliquefaciens YP-2
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NG AT WE. 4R T RRSE(3 C,33 °C,35 C,37 C,39 C) d8 8 4 B B 1A 8 5%
: = NEPEYES s , y , L Jom e

B AT E YP -2 (B. amyloliquefaciens YP-2) X BEA & v — BO-RIR = W%
. AN AREBET y - RERBRABEN S A F 04,02 T WA X3 R A
% %:.0~4h,35 C;4 ~7 h,31 C;7~10 h,33 °C;10 ~26 h,37 C ;26 ~60 h,
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B. amyloliquefaciens ; 31 C. AT BAMEART, RREARAEZFLF 1.66 ¢/(L-h) ' ,y-Rs
poly-y-glutamic ABRKR =255 29.50 /L, AL R 69188 37 CRBMFH T =3RS
acid(y-PGA) ; T4.4% A2 11.8% . LA NRZBBRAR, RIBAH L LAMRS T HH F 8
kinetic analysis HHEYP-2 RBEAF y - REABNYFF.
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Abstract : The effects of constant temperature fermentation time on poly-y-glutamic acid (y-PGA) production
by B. amyloliquefaciens YP-2 was investigated under different temperatures (31 °C, 33 °C, 35 °C, 37 °C and
39 C ). The scheme of step-wise temperature control (0 ~4 h, 35 C;4 ~7 h, 31 °C;7 ~10h, 33 C;10 ~
26 h, 37 °C ;26 ~60 h,31 °C) was formulated following the kinetic analysis of y-PGA fermentation. Under
the variable temperature fermentation condition, the maximum cell productivity and y-PGA yield reached
1.66 g/(L - h) " and 29.50 g/L, respectively, which was 4.4% and 11.8% higher than those in optimal

constant temperature at 37 °C. The results indicated the variable temperature fermentation effectively improved

the y-PGA production by B. amyloliquefaciens YP-2 comparing with constant temperature fermentation.

0 55

y - BH AR, Bl y-PGA ( poly-y-glutamic
acid) , & — Pl B4 B0 855 A0 A W 0 1 A
B JEH D - BRI L - R4S 53 R PR A i It M
ALY I B 23 R 2 B SRR TR 11
BRI 22 W) HAT A Wy ] ek R WA
P R PRI SRR A, R AR FIR B o i
AT N TR A R Athh KA
Ap AN 252 gy T T HOR AV T R B
éj([lz_w: )

HAT,y-PGA {9427 5 i £ 2 a5 il
5 BEBOE (WA L WUEY Rl A
T Wy e Wk DR HG T 277 B AR R T K
BUBERE . B 4% MR R, I AR M 4
AR I, X y-PGA 7= B2 W AR K. A
SRR R B IR R B AN RS B B i
KBEah A AT, A2 I Al EH T E R
MR AT DEH RS B A, 7 U R R K I8
Fi25% ~40% "7 BRI LA B SETF y-PGA 1
REEE BRI B R B A BT 50 ST, A
SCHUAE 25 54 ik TE K3 2 JRAT B YP - 2 {3l K 1§
Xf y-PGA 7 i i) S b, 3 i A 1 o A gl
Ty oyl B Gl RE 1 O 52 9 X i
Jr AT I I UL, DL 3] — Fe] LA T
BRI U 1) ) B0 5y 47 W9 7 3, LASE I y-
PGA fy7= i, B 7 AR

U bR
1.1 EHEIKH

fRVERT A MATE ( B. amyloliquefaciens )
YP -2, py a0 g Rl R A7 A i Bk 27 2 e SE B
TRAE s e L Wby I BRIR By, 95 [ Oxoid 23 ]
75 BRIE R, AL T R OR R FR 2 | 75 ek
ST N =, B o e B el , R B TR AL
TA BR 2w\l 75 (NH, ),80,, CH;Nay0; -
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B, BHRE =99% ) , 1] B 3 AL NG B A A7 FR A 7
7 O IEC K, B gkl R A R 404k
FhA R E P L - B & R AL, Alfa Aesar
CFPED 2] A0 A W ATAESR B, AR
FHE (1) By A7 BR 23 7177
1.2 XEHiEHE

ALPHAI - 41D - PLUS HE.&5 %% T 101,
f8E CHRIST 22 7] ;2695 XE = R0 A (411
1, 3 [E Waters 2 @] 72 ; MIKRO - 22R 5%
FREOHL 5 E Hettick 23 7] 773 TU — 1900 X%
WESMRT W6 BE T, b st A P A A A
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KA B 7] 77 9173 BYGH fisi b R
fit i B AL, AT A A FRA R ™.
1.3 EFEERE

RHREEFRAL : JREE F K 10 o/ L, BB By
5 g/L,NaCl 10 g/L, $5ig ¥y 18 g/L.

T ¥R R0k JREE R 10 o/ L, BERR By
5 g/L,NaCl 10 g/L.

BEfil A RS SR EAE IR 40 o/ L, N =%
30 g/L,C H,Na,0, + 2H,0 12 g/L, (NH,),SO0,
9 g/L, MgSO, - 7H,0 0.5 g/L, MnSO, - H,0
0.1 g/L, CaCl, 0. 15 g/L, KH,PO, 0. 5 g/L,
FeCl, - 6H,0 0.06 ¢/L.

DL bR SR BE 8 P 22 K e &, 52 50 mL
WARRE FRIEE T 250 mL = b, 845 pH (H
7.0 ~7.5,121 °CEE T & K 20 min.
1.4 B5x&H

ARFTHT 35 35« 0 ORAF T P R 2 B b T 4 T %
Ikt 1,37 CHRMFTREFR 12 h,

Tl 755 5% Pk — PRI 85 7% 5 v i) o A
AT 55 3005 TR R R % o 180 v/ min, i JiF
37 C L&A FHE5: 12 h.

TH IR & . #2 R & 1 mL, 8K o
180 r/min, T A~ [ i B (31 °C,33 °C,35 C,
37 °C,39 C) FE:3: 60 h, 452 h BURE .

R K WE: HE AP & 1 mL, 8K 55
180 r/min, 5535 60 h, 4§ 2 h BUREI 2. % B H
JEFE T I S e 2L I
1.5 WEAHZE
1.5.1 BE#MFENE DIICHEEA LB
F RSB FEP K 660 nm 54 FHEEAMr 6
JEETTI 2 IR W ' B AL o T S RO
{H ODgy Z e Z K :1 OD, =1.45 g/L.

1.5.2 %Ei&kpH B FEMZEENNE
TEZ R RS ST, 2 il ] pH 3 R T
ARV i A P i A 5 X A SO o B R rh
PR Y pH AL Rb B A AL

1.5.3 KB+ y-PCAFENE 1) 7rEie
. BLR R R SRR AR L B 2 h B— Ik
FE OSSR v pH A 2 3 724 ,4 C 4%
477,10 000 r/min B0 20 min ERH A, Z2 )5
JE Il pH {H. B—E B/ EIEROTF A 4 £
PRI JEK CBARIEICE 10 h JT3E ;4 °C A0k
1,6000 r/min &> 10 min, 3¢ _E{FH, FE
HBAUCETUESR R, T - 80 CHAM T RIKT
BT B ARSI , R y-PGA  FREE.

2) $EHU K fifE. FRHL S0 mg y-PGA $2HUY)
FOKARAE T, A 10 mL ¥ 8 6 mol/L f14h
PRV, RS AT B8 101, 78 110 °C 4544 T /K il
24 h, %5 H 6 mol/L ) NaOH ¥ % E1%% pH
2 9.0 5K 2 S50 mL A& . MKk
W3R, BRI U8 e BOEBEA TRERAT AR

3) & E. L - 28 & R A HE TR
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TR Z AT = SO 1035 20 .k B
y-PGA $&IBCH) 5 it I J7 A [

1.5.4 ®@ifs&H {@i%H & Ultimate Amino
acid IR (4.6 mm x 250 mm X5 pm) ; i
A A Sl V(pH =6.51) 0. 1 mol/L i iR 4 1%
W) V(L) =93 17, 5shHH B VK) -
V(ZHE) =20 = 80, it sl AH B B2 Bk i 72 e L &
L A 37 °Cs i 1 mL/ming 4G I 3 <
254 nm; FFEE S L.
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F Origin 9. 0 FR AR EE 24T 404

2 R0

2.1 ARERETIERLERER y-PCA =8
SEA

TEANTR] A2 B (31 °C,33 € ,35 °C,
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Table 1  Gradient elution program of mobile phase
I} 1]/ min WA A/ % Tl B/ %

0.01 100 0
11.00 93 7
13.90 88 12
14.00 85 15
29.00 66 34
32.00 30 70
35.00 0 100
42.00 0 100
45.00 100 0
60. 00 100 0

37 C,39 C) HRFM T, KBRS X y-PGA
FrEE I UL 1. KR T AT LRt AR B
T y-PGA J* 8L 5HE 0 ~ 16 h Z NAH,
PRI EFHEHG16 h 5 a i K Bos
BRI ZE S AR y-PGA B iz ) i Fil
IR BN g ™ 1 R BERTG L3R 2. AFR 2 AT L
Al AFRET y-PCA 7 i ik 1) i 5 5 IS
AR, HAS IR B 25 T y-PGA Fefm = it A7
BRI ZES. X EH T y-PGA B9/ F R R E
N S B OGBS R TR R R OG
HRIER. AR BE T e I e KB 53k 31 d
REGE e R EEHE W3R 3. (i 3k 3 a1, AN
BT R T B () dme K FRl B T 5 B (1) 2 J31) 458
K, P i A s K 02 31 “CHF Y 60 h;60 h 5,
y-PGA F i AR DL, 7 H. A& TRk 1 0, B8 iR ok
B, I, B8k 60 h oy & L E ]
2.2 AEEET y-PCA KBETREMI HE
S

AR EE R AR e s 4 e 7 y-PGA
PR AP K] 2 AR 1 RS2
H Origin AL BRRIHELE MU A 5 15 2 AN ]
RS y-PGA By A= = i R i 4. i 14 2
TR B SR BB 2 B R, de iy A FE I
10 h 131,10 h ZJ5 8TV 5. fELBE0 ~4 h,
4~7h,7~10 h,10 ~26 h,26 ~60 h fif,y-PGA
B B A 2 4 35 °CL,31 °CL,33 °CL,37 C,

30
v
25+ ¥ YV¥svy_ A
v - ’P‘i”f g Lilt
—~ \gEtEEEgy
- L i | n
— .{2/// f il !\f <+
o o *‘z\;
oy =31
=< o33 °C
= ——35%C
& —v—-37C
——39°C
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i )/h
B 1 KRR 85 A B R x)
y-PGA = Z 8%
Fig. 1 Effect of constant temperature fermentation time

on y-PGA yield under different temperatures

%2 ARFERET y-PGA
8RR E AR K
Table 2 The maximum yield of y-PGA fermentation

and its fermentation time under different temperatures

N -PGA ) B EE R
WE/T g (e L) sl
31 22.08 48
33 25.23 52
35 25.68 56
37 26.38 34
39 22.99 42

K3 ARBETABRRREEESL LI
KA BT AR K
Table 3 The maximum viscosity of fermentation broth

and its fermentation time under different temperatures

mpecc L, KR IR B R R RGLE P i
BRFE/ (mPa - s) KR /h
31 1464.2 60
33 1641.3 58
35 1687.3 58
37 1740.6 48
39 1441.7 44

31 CHM R IR ENAE, )5 1] y-PGA 4bTR%
T B, H AR AR B AR T 0.

i b ik, AN TFERE AN [ i B y-PGA
(Y FOAE P R A5 A DS, BT AE y-PGA KI5
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A7 B AN ] B B o 3 3t JBE AN ), 48 7 AT ] —
AR K AR AN BE— ELAR FF e R Y y-PGA
PR WA BRI y-PCA By I, 75 A
Sl R PR AT IR R A A DA PRI A B A A
AR PR TR Y y-PGA AR,
2.3 y-PCA REEIREMBXEBEERAT AR

N T RS y-PCA i, 2R LA 4R il
SE BT BRI B IR 1 07 SR ANEL 3 B, BAR O -
0~4h,35 C;4~7 h,31 C;7~10 h,33 C;
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B2 FRERBET y-PGA #rb A =ik £
Fig.2 The specific production rate of y-PGA

under different temperatures

BB, 5 R AN A 4 Ak 4 R, AeR il 4 il &
e E T, y-PGA 7 BETE 46 h I ik 3] 4% =y
(29.5 ¢/L), W& T H 1E 54 h i 3k 3] & K
(9.4 ¢/L) B K y-PGA A= = A e KA AR
PRSI 1.66 ¢/ (L« h) ' F10.35 g/ (L -

h) " 70 ~18 h ZN,y-PGA F= it 2l 1T},
18 h J5 EJH2 48, 75 46 h Ik ) d5 s s, 12
60 hisf G218 [ 2 28.83 o/L. WA T E 12k
# L y-PGA g A A — 3, B iA R K
(Rl 54 b, B IS T y-PGA ik i m ™ i
eIl S LRI, y-PCA LI AT A RR AL

40 50 60

30
Fif ) /h

10 20

B3 y-PCA st A2H 4 X B AR 4 %
Fig.3 Scheme of step-wise temperature

control for y-PGA fermentation
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Fig.4 The dynamic curves of y-PGA fermentation under step-wise temperature control
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Table 4  Comparison of y-PGA fermentation under different temperatures

B EESEL TE IR & R B/ C [gl/l\ﬁf{ﬂ%ﬁi

31 33 35 37 39 PRI AT
B y-PCA F=it/ (g - L71) 22.08 25.23 25.68 26.38 22.99 29.50
BREETFE/ (g- L") 10. 80 9.21 8.13 8.83 7.77 9.40
SER AR/ (h) 0.075 0.091 0.092 0.094 0.051 0.096
SER AR R/ (h ) 0.050 0.063 0.062 0.074 0.073 0.083
Bk %/ (g - L7 - h7) 0.26 0.33 0.37 0.28 0.24 0.35
RE AR/ (¢ - L7 - h7h) 1.05 1.31 1.28 1.59 1.10 1.66
BR y-PCA Pt/ (g - g7 ") 3.50 4.80 4.47 4.54 4.32 5.06
NEBRNERERE/ (g - L) 16.39 18.73 19. 06 20. 45 17.06 21.98

BhiRE/ (mPa - s) 1 464.2 1641.3 1 687.3 1740.6 1441.7 1872.9

4 ~12 h BRE AR, Z G IHFE W E, HE
60 h jEFFEE R

pH {H7E K B KRR EIHEH. 7E k&
PRI, eh 0 L 200 A AR A AR A i 1 I I A
P A 1 CO, R B pH EE 7 T 50T R
JERREE BT R R pH BRI B AT
HAN y-PCA P BN ZE. 18 y-PGA 77 &A%
I fAfE , pH AEPGE ETF, T 58 h ik 35 K(E
7. 89.

y-PCA Sl R T ™ A — i IR B, Xl
& y-PGA KM FE iz —. B &l 4 w50, A %
TR T 52 h GRS e AR, T 26 28 PR 1 i i)
ISR y-PGA = PR T s Z i, i 13 ]
y-PGA K it 77 A= T BUK 8 W 26 B2 1) 2 ) T
1o 5 T A 260 5 Y SR T =7, y-PGA P i T s
PGz, MR L, R R R FEAEAR IR b PR
T y-PGA P2 B4R TE. % 4 ] 1,31 C,
33 °C,35 C,37 °C,39 CHEiR AR MR L REAc
Tk B W RG> A O 1464.2 mPa - s,
1641.3 mPa - s,1 687.3 mPa + 5,1 740.6 mPa - s,
1441.7 mPa - s,1 872.9 mPa - s.

UEAh, 2 4 AT fE R & R, 24 %
JEYER T 37 CHf, R BEROR S U, I B R T
&+ & ik 8.83 ¢/L, I K y-PGA j* &
26.38 /L, y-PGA 1 ~F ¥ [t A= il & Ny

0.074 h™". T BB 2R B IR & B K A A=
FREGRE] 1.66 g/ (L - h) 7' f kK y-PGA j= i
5£29.50 o/L, 43l L e R 1B IR 37 C Rk
FEHLE T 4.4% F111.8%.

3 g

b e R UE R ZE AT I YP -2 KA
y-PGA 7= 8, % T AR JE (31 °C,33 C,
35 °C,37 °C,39 C)fEi LR H] X} y-PGA =
TSR 38 2 AN AR BE 251 R Yy - PGA
RS RT3 127 00 B, DAAS Rl I K T i
1] y-PGA A= TR, e T Birkh A8
B 2.0 ~4 h,35°C;4 ~7h,31 C;7 ~
10 h,33 C ;10 ~26 h,37 °C ;26 ~60 h, 31 C.
TE AR Yk A T 25 A, B R AR 2R 7 2R3 |
1.66 g/(L « h)™", y-PGA fx K= & ik 5|
29.50 ¢/L, 43 A b B Ui 1E i 37 °C R B 18
PEm 74.4% 1 11. 8% . X RWIB IR KBE T2
AR T HVER AT YP -2 KA
y-PGA j7 1. H y-PGA AR A AR 77 i F b &
fevk pH (H 2Rt E I H, e T3 y-
PGA WAL AL, BEAbh, A8 It A I 4ok 7 v 1
W FG B B G, R R T y-PCGA #E— s
. I, y-PGA iR B BE T. 2540, JLH &R
PRI R 5 % TR pH LI WU SE B0 AT R J 1
— 2k,
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Abstract : Conjugating the EDC activated fluorescent microspheres with antibody to prepare the fluorescence

chromatographic strip for simultaneous detection of tPSA and fPSA. The performance analysis and methodologi-

cal comparison for the test strip were further performed. The results showed that the sensitivity for PSA and

fPSA detection by the test strip were 0. 08 ng/mL and 0.06 ng/mL, respectively. The coefficient of variation

within and between groups was less than 10% and 15% , respectively. The recovery rates ranged from 95% to

105% . The specificity of the test strip was well. The results revealed a good correlation between self-prepared

test strip and electrochemiluminescence detection, which could satisfy the needs of aided diagnosis of small-

scale hospitals.

0 5%

A IR B S5 PR L 5L PSA ( prostate specific
antigen) & B A 9 R b B2 ZHEU3 W0 o i R
34KD WIBEER T, W2 I R 2 A I 91 8 il B
BIWIE PR, GaBE ik R PSA I R A
PR, B3 25 80 0 AR RE 5 M B (PSA (free-
PSA) Fil ol — BB 254 11T 5 B4 = bt
J5 PSA-ACT, i 38 # A 6 A9 ST S BRI tPSA
2 fPSA F1 PSA-ACT By A0, Mg tPSA
IKFE/NTF 4 ng/mL R IEF, tPSA K 5, AR
A e KU B A, {H tPSA K SEF 5 2R o] LT
RIFARE R B B3t 20 g . Bk ge 6, IE
HAG O T I H fPSA A 7 tPSA 1Y 10% ~
30% ', 24 % A i 5 B 98 B I PSA-ACT
W% MR AEFTYIBREEAERT, R fPSA M 2,
PRI 91 B i (PSA/tPSA (F/'T) LUAE G I
HAE F/T HAEARSY . Brm o g e, A BT
FCAE E R B 352 R A 9 BB IS W R . E AT,
tPSA B F/T HUABEKIN E )12 F 80 91 i
Fg Il A R i

Hi, fPSA 5 tPSA ¥ FI 1 2 1t K il Jy 1%
A2 RO i (CLIA ) (B[R] 43 BE 9
g% 43 1 75 (TRFRA) i A Ak 2 B 328 43 A 12
(ECLIA) 27 fERL b7 sl e i 2, sl
KAV, AN TE T R 55 FRAS R A (1) PR A
I, AN B2 B Be e, BRI 1 iz i3t B Y
Il AR FH. 1 2¢ 6 i BR LA 25 M e e i 3y
— rHE R ez AN N FLASE MR

SEr Y DS TOREMTRARAMLE S, nT S
PR 55 B A HOH A 36 ML A . ST, AR S
PR A tPSA B v B BT AR O A5 0 B AR, tPSA |
fPSAFL T BEHUA TP 1eG 2 e BEHUIAAEN
ALREHTA % [F] B A5 tPSA Fl {PSA 9 9 51
BROIEJZNT T AT 5, DL il R R 10 i
A HH) IR o P A — B o | B L 22 T R A
Tk
1 bk Sk
1.1 #Rl5Es

TR I R M AR A, B AR 22—
B I B B 42 fit; (PSA BT B T A (' T0057,
T003") ,fPSA HLFg LA (FO03™) , BT 1eG
Z aREDUAR S R 27 4 32 I, 3% 388 21 Al , R 3%
G, B R A B Y TR ARV L
Fe it ik — W (EDC) , H M i i 416 TA PR
AP AR I A, REEETLICAE R AR A
Gl

T LAY A% HM3030 = 257 i i s 45 1%
SR AR A R R TY03 68
veAs, Bl A A AR A PR\l 77 ESLRIT -
MB - 6401 ¢t f ks A, RAR AR A
PR F] 7 5 101 AU H PG R4 , b s BT Kk
PR BR A F]
1.2 LWHE
1.2.1 EHEkEH &
1.2.1.1 EDC AEMHBE H3W6 41
1.5 mLESOE, A 100 pL HOBHER, 2R 5
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- 30 .

A 0.5 mL ¥ B2 50 mol/L f B2 22 vk,
FAAIA 10 mg/mL [ EDC 100 pL,200 pL,
300 wl,400 pL,500 pL,600 pL,iR%], 25
# 20 min, 15 000 r/min B0 20 min, 7 [,
FINA 0.5 mL 50 mol/L B2 2% vh i 15 ¢
FERERE B, WAL A5 B0 h 9B Tk I ALtk
W ek EDC 5.

1.2.1.2 (PSA REHMFIRICERNHE PSA
AJ [R5 I Y PSA I PSA-ACT 254, i
AR SR PSA VR bric Bk il & S e ek, 7
A6 A 1.5 mL S04 1,20 1.1 ik
i fd: EDC FH AR 2Ok A, 2R )5 20 54
1.5 mg/mL [ tPSA AT RS {4 T005%20 uL,
30 wL,40 pL,50 pL,60 pL,70 pL,80 pwLjlA
IALE BZOERER T, IR TRS) 30 min; FEIDA
150 L ¥eZE B W, 373% 1827 2 h,15 000 ©/min
B30 20 min, 3 EVEWG BSGEE AL mL &3
TR A B TR W B L ) S B TR B A E 45
BB ERARREFR,37 CF 2 h #3277
AR ARG A R BTN 75 pL
AR , 15 min J5 FH2E 653 A AR I 30 5 2¢
JEHREE i tPSA Fidbric .

1.2.2 RKEHI&E

1.2.2.1 NCEE#H BFEPi 1g6(1 mg/mL) |
PSA PFATTREHTK T003* (1.5 mg/mL) fPSA
sEREHL A FO03” (1.5 mg/mL) /A 5 B Hi 4,
3 5 P = 2T TR B 4 (O L DL 1 pl/em
R A fE NC R b, fE A ik (C £0)
FIRI LR (T, R0 T, £8) , il A8 5 5 35 44
37 °C,2 h T4

1.2.2.2 #ZEBMNHEE5HEE GUmaTg
R 30 em x 6 mm 5598, 3 AR i # Ak B
PEAT AL B, OB R B SR AR L, 37 CF TR
2 hy R 1,20 1.2 5 0 i S B A bR 0 &
il & S IR, I S A TR AT I 45 B 2 I
FROORAE RS F746 ,37 CF T4 2 he

UFHY NC R 25 A3 WK RE AR 3 BRI
WFE PVC M, SE ik 4R 4 il 451

1.2.3 8N FAEITENIERHAE

1.2.3.1 fRAEMEZSREEHER # (PSA $T
J5L APSA T U FE A5 B v I 7E R 4R 4% 1, ik
AT BRI, 22 il br o #R 42 5 10 4
T a5 (S, ) e BEXT Ry ) 98 G AE, >R I (X) Fi
PRifEZE(SD) ARALRAELS JrfE, B AT sk H i
RAS: 1 BR.

1.2.3.2 BEE UL P& 3 FloRR
A I TS AR AS , FH [R) HE 3a8 4% 2% FAS [R) vk i it 4%
ZAEATREIN, A X SD, R A CV =
(SD/X) x100% , 43 B3 EHE P 28 S5 2R B0t
()25 5 2R EK

1.2.3.3 [R5 3 oA [R kR
4 I 355 AR, 80 320 BH P L 375 P (tPSA ¥ N
0.9 ng/mL,fPSA ¥ & 0. 18 ng/mL) , 4 % 3
FITRA ML , IR AR 4% L, A FE 6 & f Y
RS HR A oA 26K H (PSA T fPSA YR B AH,
FRAR G 2 5 Wi = (52 D0 A/ 708 ) x
100% , 53577155 tPSA Fll {PSA 1[5 2E.
1.2.3.4 453 ISR FH M 3 A 2 i
TS, — 0y F A= B K 5 U AR B, R B
Al 55— & A @ kMW y
CA 125,CEA 1 AFP (1) Ifi 3% 55 LU A6 B, s
Je 21 VS I T ZEL RN 0 S5 2L 1) 38 43 0 R o
FAAUA b, A SO m AR R 4R 45 0Ok
SR, AR RTINS 5 Uk, ER IR i (e
FRICH)) B 5 (PSA I {PSA B2 GHRIE 2 2% 7.
1.2.4 A EITEE 4353 6l & r il 48 4
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2.1 EDC BEXRLREKE LA
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KEEFRTT. EDC REHE I AL 2OE BRI B3, I
AR sk AR ) A 0B, R POk S P A
S I E ZAF 2. EDC A 2 aliad 2>, #6
CAETO IR K TR, AR S PR 1 (A R
R I, R TE EDC i ol s oL T,
A REFEITTHALTOEHER , (7L HER I3 L L4
1 NAEZRSMT F S EDC & X986 bk
AR R Z 45 2R

%1 EDC BAExr&EMpENGHrhZ LR
Tablel Effect of EDC dose on the activation of

fluorescent microspheres

EDC Jili/pL PR LA RS
100 + +
200 +
300 -
400 -
500 + +
600 + +

E o+ FRRRE, + R ERE, - FORRE.

H135 1 00, 24 EDC I 7E 300 ~ 400 plL
I, B0 H R R OGOk T 58 4R AT, I BRI
5 min JGABSRAL T3 BCRAS  RITOLRHER Y
FEOTIEAL; 24 EDC Al AR T 300 Wl i, 28566
BRER TG LA 7840100 &k A4y 4 5 24 EDC
AR T 400 wl B, FOGHERTRR B IREE. T
VI 300 pL 5400 Wl EDC %52 6 ok i btk
A0 T 22 5 ORI A o EDC Y iR
i A 100 L ZEEERIA 300 WL EDC.
2.2 HHIRICEIHLRE R AR RN

PR ic XA AR SR M RR A AR T .
PriAbRid g, &S BRI R BRI, B
et 2 SO R AR Ak REOME B UAR R, IR AL
AR 2. BrRAR L IR A T R
s anE 1 BT, T Al B AR AR e
20 ~40 L B, IR A SR BE 5 Y i
e BHUARPRICE 40 ~80 WL i), 148 55 5%
JeoR B LT S K, R B A hRiC i 4k 3

I R BE I, BT AAR 10 1 T AN 233 il 4k
R ETRBE . T, e 2 aE b AR IC &R
100 pL ZOEHREKANA 40 wL Aric k.

2.3 WA ERERETEN

2.3.1 MAHZSRMEEHRST AER
tPSA Fi1 fPSA 2 M v i Tt A 0 A0 s oA o 2%
3 E 2 FE 3 s, a4 H AR AE gk
15 B AR K 1 R 43 5] A 0.08 ng/mL Al
0.06 ng/mL, 1% 7 R AT J I ARG D 75 22
2.3.2 BEBESHN ALEH & 0ilgls
tPSA I {PSA b P J I 8] 4 2 J5E 25 5% 43 53] D,
F2 2% 3. 32 T 3 A%, tPSA F1 fPSA it
WS ST 2B/ N T 10% 6] 728 S 2504/ T
15% , 56 g s 2 00 i A oz P 5 5 J 0] v

) 7 o)
i 25 B K
1000 o (pSA —a— fPSA
800
e
= A—A
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= ook /A’—‘—‘J
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PUAPRIC B/ L
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Fig. 1 Effect of the amount of labeled antibody

on the fluorescent intensity of test strip
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Fig.2 The standard curve of tPSA quantitative

detection by fluorescent chromatography
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detection by fluorescent chromatography

A2 KU F (PSA Fu fPSA A B E LR
Table 2 The precision results of tPSA and
fPSA by test strip within groups

6. HH 3 5 A 6 n] T, JGIE 2 B I 37 34 2 B
PRI , s 0 R B B b A & ) CA125, CEA
F1AFP B J5 , tPSA 1 fPSA 6 I (1% 5% % 0 i %
SETGFE (P >0.05) , £ ik 3 Ff
LIRS 5 (tPSA K fPSA JLag LR,
ARYCA AR S R4
2.4 KWMFEITLE

43 AR S50 ] 6 3R 4R 45 56 [ 2 G R
& CRAWEAL 2 ROETE) [T 87 45 1M 7
PRAR (PSA T (PSA ) ¥ B2 (B, - X6F 19 4 A ) 5
RIEFTH M AT, a5 R & 4 FE S fis. t
el 4 FIE S W], tPSA 1 (PSA 1 R {H 43 52

F 4 RXE A PSA Am fPSA mC R4 R
Table 4 The recovery rates of tPSA
and fPSA by test strip

bl KA X/(ng-mL™") SD CV/%
R 3.86 0.17 4.27
tPSA Rk 15.49 0.69 4.47
R 61.99 2.54 4.10
87353 1.09 0.09 8.26
fPSA ik 4.24 0.23 5.50
[oi3Es 16.03 0.78 4.10

&3 XUE tPSA Fo {PSA LA AFH E 4
Table 3 The precision results of tPSA and
fPSA by test strip between groups

Bk E 46.59 45.99 98.71
tPSA Pk 23.15 24.01 103.70
e i 17.29 17.02 98.42
Bk E 13.35 12.97 97.15
fPSA  FRyk 6.79 6.89 101. 51
7S 5.15 5.09 98.90

RS RARYIEAR AT )E (PSA IR 5R L A b
Table 5 Comparison of fluorescent intensity of

tPSA before and after addition of tumor markers

Pl FEA  X/(ng+mL™") SD CV/%
I & 3.74 0.46 12.30 20 3 BF I 1 375 FE A 135

tPSA HRRpE 15.37 1.65 10.74 winEA 810.06 =17.68 1881.30 +28.83
=75 62. 04 4.06 6.54 I ZH 791.34 +22.35 1851.67 £48.44
R e 1.12 0.15 13.39 {5 1. 469 1.175

PSA  HpikpE 4.29 0.53 12.35 Py 0.180 0.274
R 16.13 1.87 11.59

A6 PP EARE MG (PSA 5% B 4G i
2.3.3 [EERSH  ASLEH & AR Table 6 Comparison of fluorescent intensity of

tPSA Fl fPSA [RtZe 45 R L3R 4. R 4 AT AN,
fPSA F1 fPSA [AICE I H 95% ~105% , i HATE
JIT G DN e 5 BT PN [T s R

2.3.4 HRMESH  ALEH &K
tPSA Fl fPSA ¢ S HEAG I 45 2R 73 ] WL 5 Fhk

fPSA before and after addition of tumor markers

41 B ML PR L

I EE 487.59 +11.14 1006. 00 +26. 02

NI 479.36 +11.15 995.79 +11.18
1y 2.303 0. 806
Py 0.280 0.443
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Study on synthesis of a-ionol-8-D-glucoside by phrase transfer catalytic method
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Abstract : @-ionol was synthesized from @-ionone via the selective reduction. a-ionol-B-D-glucoside was synthe-

sized from a-ionol via the reaction with tetra-O-a-acetyl-D-glucopyranosyl bromide under the phase transfer

catalyst to give the corresponding a-ionol-2,3 ,4 ,6-tetra-O-acetyl-B-D-glucoside , followed by deacetylation. The

appropriate conditions for this glucosidation reaction were as follows:10% tetrabutyl ammonium bromide was

added to catalyze a reaction between Br-glucose-tetraacetateand a-ionol at a ratio of 1.6 : 1 in CHCl;-H,0

allowed to proceed for 8 h at 60 °C. The yield rate of glycosylation reaction was 30% . The target products were
characterized B-configuration by FT-IR,'H NMR and ESI-MS.
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Fig. 1  a@-ionol-B-D-glucoside synthesis procedures

1.2.1 UEMIHERERE Wa-5%
22 0. 778 g(4 mmol) F| =+, A 56 mL
HE, W4 ) B+ in Ak R AR B9 LK CaCl,
0.89 g(8 mmol) , Z & ( 25 °C) T X w30 min;
Z I ORGP E] 10 CHEA. 1210 C
T, B NaBH, 0.23 g(6 mmol) 73k 22 18 fin A 2
SV TR R R AR, Z 5, E RO,
TLC Widss 5z i gk (Bl R 2 €8) , ] 58 2 )5
(291 h) , 2k SOy s B S IR AR T NaCl
KW b, AT S lE (60 mL) ZEH 3 K, ToK
Na,SO, IR, U8 , D8R L BRI ), ik Je
ARy B RIER V(A  V(CR L
Bi) =4 1,1846G9 1 0.59 ¢,/ 3 75%.
PR RAELE KW R 'H NMR (600 MHz,
CDCL),5 : 5.45 ~5.25 (m,3H),4.17 (d,
J = 6.3 Hz,1H) ,3.15 (s,1H),1.99 (d,J =
8.9 Hz,1H),1.90 (d,J=1.4 Hz,2H),1.50

(dd,J=9.4,1.2 Hz,3H),1.39 ~1.29 (m,
1H),1.15 (dd,J=6.4,1.3 Hz,3H) ,1.07 (dt,
J=12.9,4.7 Hz,1H),0.81 (t,J = 7.8 Hgz,
3H),0.73 (d,J=10.5 Hz,3H) ; ESI-MS, m/z
(%):194(M",1),176,161,138,123 109,95,
79; FT-IR(KBr)v/cm ™' :3343 em ™' ,3027 em ™',
2966 ecm ™', 1661 em™', 1450 em ™', 1367 cm™
1141 em™',1061 ¢cm ™" ,974 ¢cm ™' ,822 ¢m ™.
1.2.2 EMIMER SRS, &
wEW I, B AR, 45 5 m.p. 86 ~87 C.
i BT TR R A .

1.2.3 EWHNMERSRLE S
IMAL G T 3.88 g(20.0 mmol)  JL/KARFRHT
6.4 2(45.6 mmol) 7K 50 mL,F 60 C F kY
A AT BRAE#2 0. 38 g(2 mmol) , 734t
AE® T 13.2 g (32 mmol) 1Y S A7 5 WK
50 mL, LG — 7K 0 SO i 5], Tl B4 4, (ol
TN 8 by A A2 KZ A A H 3 Ik,
GIFA VU, K ZE 1 JooK Na,SO, THak
B, 308 VR R BRI RERAT 2T 4 B, S T
FV(ZRCER) * V(A =3 11,1845
P 2.96 g, 7%k 30% .

PR FAELSE AR, 'H NMR (600 MHz,
CDCL),8: 0.86 (6H,H -11,H-12),1.15
(2H,H-2),1.23 (3H,H -13),1.60 (3H,
H-10),1.91 (2H,H -3),2.03 (12H,4H -
Ac),2.14(1H,H-6) ,4.01 (2H,H-6") ,4.10
(IH,H-5"),4.17 (1H,H-9),4.38 (1H,
H-4"),4.84 (1H,H -3"),5.11 (1H,H -
2'),5.24 (1H,H-1",J, , = 7.82 Hz),5.36
(1H,H-7),5.40 (1H,H-8),5.51 (1H,H -
4);ESI-MS,m/z (%) :547 (M + Na) *; FT-IR
(KBr), v/em™': 2921 em™, 1755 em™',
1664 cm ™' ,1618 em ™', 1452 em ™', 1360 em ™',
1141 ¢m™',1049 em ™.

1.2.4 UEMIVHERSRIE Bl

b
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AP 1.48 g(3 mmol) i TIC/KHEE(10 mL)
o SRR 5] B T mol/ L FY sk i FH i
VS 1.5 mL =GR R EAE -5 ~0 C, TLC
W RO AR (U €4) |5 h 545 1k O, 8
Wk g 21, - A Z 40 3, JR I 5R V(A
) VIHEE) =4 0 1,15 AR K 0.88 g, 1k
GNP 28 90% .

FEMRAELE SRR, 'H NMR (600 MHz,
DMSO),8: 0.88 (6H,H -11,H - 12),1. 17
(2H,H-2),1.25 (3H,H-13),1.60(3H,H -
10),2.00 (2H,H-3),2.13 (1H,H-6),3.18
(2H,H-6"),3.29 (1H,H -5"),3.35 (1H,
H-9),3.66 (IH,H-4"),3.85 (1H,H-3"),
4.37 (IH,H-2"),4.45 (IH,H-1",],_, =
7.64 Hz),5.36 (1H,H -7),5.44 (1H,H -
8),5.53 (1H,H -4).ESI-MS, m/z (%) : 379
(M + Na)*,735(2M + Na) *; FT-IR (KBr),
v/em™': 3409 em ™', 2915 em ™', 1647 em ™,
1451 em ™' ,1373 em ™' ,1077 em ™' ,1038 em ™.

2 FZRHiE

2.1 EWNHEREHE

AR SIZG SR FHAH 5 B8 A b 32 3R A 4 Ak
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Ao S O™ AR R Y T AR A B
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K1 RRABEEBEACH 2T HEF AR = F 0% h
Table 1 The effect of different phase-transfer

promoters on glucosidation reaction yield

AR RS AL [

PO TR B 30.0

T R B 29.0
TN bk = HILR AR 21.4

2.1.2 AE &M BE X EEY RN RO
Mo 1.2, 3 A SEIR AR AR S N s ]
5 AN [R) 5 iy B ) X W £ S5 Bz 7™ 238 1) 5% i
iR 2.
% 2 ] R, S () 5 7 7 25 5 i 45
K VIS A]T, SN TE A, 77 SR 5 e g I
[t 4, O 28 2B s 25 A 3 1) K fift S
PR ARG PIIL, A 3d W NS TE] R 8 h.
2.1.3 AEARNEBEXNEEXRMNFROR
Mo MR 1.2.3 A SEIR AR AR S N i
5 AN [R) S 7 U B R W T 16 5 N 7™ 38 1) 5
R 3.
& 3 ], RO L BE X 7R A — i Y
M), Js2 7 it B2 et vy Bt AP s X S5 AN )« ik B
T AV, N AR e S s g B[] 5 ek BE
v, DD T 7 00 ] 7K figp 3l B8 PR, 7= e 2 B
A2 RE)EE I AR AR B 4 ¥
Table 2 The effect of different time on

glucosidation reaction yield

S L/ h e 4
4 15.3
6 22.6
8 30.0
10 27.8

K3 RRRBE R LR
Table 3 The effect of different temperatures

on glucosidation reaction yield

B e/ °C e 4
25 9.8
40 18.6
60 30.0
80 25.5
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K. WA & RN R 60 °C.

2.1.4 REYAEZEMTUIEET N R
PR FIR 1.2, 3 BySEe &0k, A s
S I I B 22 H, 2 SR A RO ) AR
b, 85 R L3k 4.

A4 BEmMAEZ T
SR AL LR 5 8
Table 4 The effect of different molar ratio

on glucosidation reaction yield

n(BUCH S BERIAIRE) @ n(a - 5P MEE) 7R/ %
1.0:1 17.4
1.3:1 21.6
1.6:1 30.0
1.9:1 31.5

1% 4 W], S ok A v B e R A DY 2 Tk
A ] LA s 0 7 R Had R
RG] . TR Y 2 B 2 4 7 Bl
PEN T R RRE , 2 K A K A B g, LB e
SR, K R R, PR Ry T B LR RAR Y 2 TR
2 W5 SRR fih & AR A3, AE ITRAR Y 2 T
A BT SR 28 i i ) 5 =X, RAB 1R IR AR 2
T 7 2 W Aot , DT PRI S L 14 IR 4T Y
n(BARU S BERTAGHE) @ n(a - 555 20) =
1.6 1 B, P=oRa i, Akl 18 T s AR G A 4
7 ARG AN B I OWE b S 0 3 L S )
ez n (BRI LB R : n(a - 5%
EEEYMNL.6 0 1.

2.2 LEVNHERFEER

5 5 CH,ONa/CH,OH J )i, 153 H
Wb & IV, 722 90% . Wi 25 ) i g e 3%
H27%.

2.3 WHEAESURIEESHT

EA Y 2546 48 FT-IR,"H NMR FI1ESI-
MS #UE. FT-IR 3 o, 1755 em ™" Oy [ # 3 14
C=0 XU 4 4% 3h W i 47, 1664 em ™,
1618 em ™'y C =C R {f 45 P 30 W Wi

1049 em ™' 3y C—O iR sl ba 9
HOBEF AR 0 A8 B T LG o ' H O NMR B, H
RS SR A AR N 5. 24, AR A 40k
7.82 Hz {k¥% J,, ., =7 ~10 Hz,J,, , =2.5 ~
3.5 Hz (RLAE, /T AW E = M0 B 15 48k B -
AL

Hirb &IV 45+ 2 FT-IR,"H NMR FI
ESI-MS HiF. FT-IR 71,3409 em ™'y #2545
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XU 4 IR S s , 1077 em ™' 1038 em ™'
C—O Mgt sy . (AP IV Hois By
RUA] DL 3 H H NMR #5E , Hob 5k &y
LBy 4. 45, AR A8 ECHT. 64 Hz. K4
Jis 2 =7 ~10Hz, J,, , =2.5 ~3.5 Hz Ry,
A AW P R R B - AL

3 4hg

ARG T LA o« = S5 220 Ry J5LR), AHF%
ARG o - 5% 220 - B - D - WA
5 B 2k, HAR =0 7= 2858 27 % . 1 78 b
AN A A5 - L TBAB pfifb 7], H
i 10% (FE/R A4 E) , DREDT — /KR SO
AL n(RAVY Z B H 2HE) @ n(a - 522
fE) =1.6 0 1, RN R 60 C, [ if[E] 8 h.
RSN FA TR A SO ™ 584323 30% . %t H
Py B R AETE B, B A B B AR 7 A
B - H i FE 4ty dy FT-IR,'H NMR, ESI-MS
THIE.
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decomposition of two synthetic glycosides by 2008(7) :28.

TG, DSC and simultaneous Py-GC-MS analysis [7] Fa, xFE NEE, S HEFHMHET 2L
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B HAEPETHRII-HZL -2-TR. HALTREXFTRS ST ML
1000% ; 3)OF —01 474 &4+ B A 9 232 RIR A | B Ao dB &, AR R g0k 36 B 2%
S il BB IR BR M ZOR, B & 5 BR 69 BARPEEAT, T AR A A o A
AL A

EEWB:=d 8T kA R4 8 #33 B (2016CP03,2015CP04,2016XX01 )
EZEBN .25 (1976—) , 5, 2@ 4 2 ETFTA, =& PRI LA IRFALNS) LA, T BB F 6 4 58 = B A
BEEE . HEM198T—) , B, EATA, = PHE T L HRTAENS T2 ML, 3 2805 @4 WA 5+,
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Abstract; Using discarded tobacco leaves as raw materials , through aroma-bacterial screening and aroma com-

ponents extracting, tobacco endogenous derived flavor was prepared and comparison was made on chemical

components and sensory with tobacco leaf extract. Result indicated that; 1) 11 pure aroma-bacteria and 2 pure

aroma-yeast were screened from 65 aroma-bacteria and 17 aroma-yeast. An Aureobasidium pullulans OF-01 was

gotten by the style character evaluation eventually, and used for tobacco leaf flavor preparation; 2) A tobacco

derived flavor was prepared by OF-01 strains through fermenting extracting, and concentrating. By comparison
of the tobacco water extract, acids (586. 18% ), phenols (235. 04% ), and the alcoholes aldehydes
(308.12% ) in tobacco derived flavor promote greatly, and the quantities of scholar ketone, 3-hydroxy-2-

butanone ,and benzaldehyde incense increased over 1000% ; 3) The tobacco derived flavor could increase ar-

mor , smooth smoke ,reduce irritation , hide offensive and improve the effects of cigarette smoking. It had better

compatibility with Yunnan cigarette ,and could be used as flavor in cigarette production.

0 55

HEPH AR s e A5 ol A e ) ot o T AR f
P —RRES IR AR 2 9 N DRECHY &
PR L b SR TR 59, — e
PR, BV R AT R RN LA AR RIRE
BERIRTAEY) S A P, AR A R 19 72 B
JTE AT BRI R A R R (TR SRR
B RO RIS S Sk b
SRR RERECH & AR, B A = S YR E
ARHE A AL FEE N, SR EHA A O
I At R T 5 — i o 2R 91 194 7 A AT A HE
R KA SRR RIS A A 20, ot i PRk
P b R A ) S R U B 7 A R S 4
RSG5, MR i Jspt b SRR N PR E R S
J R sl A 00 A e A 7 R AR A A Oy
Je BB B M R A R T 0 B B R T I
— T NSRRI 22 R rh A U
PR A ek B LA A ARk, AN RE 48 55 A T
A 7 AR b P9 XM R i ELBAS R A 1k
U, W2 T3 YR AR A MR T AR A R B R R
ST ARG P AR R P A IR R B
SEHF R Y, A R ) 10% ~25% .
R B A P K B AR A B A A E AR R X
SR AT AT I A M, BA EENATTE
SCRIERRTE X

F AR ) R B SO BT 8 0 0
BHERHFAT L E A B )2 B9 BT, i) 0
S B WA 1) B0CE AL S - OB, RT3k G A
R NI R R 2 R e, S R
AR, B TR 4. 5T D ZF A B (Aureobasidi-
um pullulans) VF—2 5l A H VIR R H
TR, LA TR R AL LR R R TR 22 IR E A R
A NS BN Bl BT R R AR
TR FEZF W) W NETATATEIERT, 2
P E I i R B AN T B el = R DSV
SR AR A S A PR AR AR S
M FEAEI 2% 173 B A5 21 1 28 A OF - 01
TR , A AT AR R B e A A A k),
BB A S5RGBT R B B G
B B .

U b
11 RS

FARE LR RE G (£ Bk B2F (2013 4F) |
A1k B2F (2014 4) (BB C3F(2012 4) (R
C3F(2013 4F) W] C3F(2014 4E) ) , 4L B4
TR (LR TEATATBR 2 m) S,

%45% : NCB1200 fH i /K ¥ #3, H A< Rikaki-
kai 2\ &) 773 5810/R 5 3 B .0 #1., Mastercycler
nexus X2PCR 1%, 7 [¥] Eppendorf /\ &) 7= ; Pipet-
manP10 F2 ¥ #% , 15 E Gilson /A &) 77 ; ChemiDoc
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MP 28 N5EIE B A2 X, PowerPac % R HEL 3k A, 25
Bio-Rad 2% & 77 ; DNP9162 HlE IR £ 346, -
KRG 75 3 A7 s KBET20 fE IR E R AR , 75 F Bind-
er 23 F) 775 HZQ — QX F2 K, ZRBEHL 20 |] 77
PHS -3CAE®MRFE T, B AR 2 AR By
AR R E200 RAEE, H A Nikon 237
57330 — U [& #H 3k % Bt ( SPME) #%, 3% [H
57330 — U /A 7l ; Agilent 7890A/5975C GC-MS
B, 56 2 20wl 7 s RH = KT/ C )4
FEAE TR KA 2]

A E R (Aal) , P E Oxoid A
77 BEREE (AR AR ARSI E RSO
R R 4 R (R 2h) , U 2 E R
A R 72 ) 75 MgSO, - 7H,0, NaCl, K,PO,,
NaOH , HCL, % b , Bifg , $  Pu gl [ 2548
Ak 271250 R 2 7] 7 5 Lysozyme , 25 H B K,
Sigma 2% w73 PCR 734 12070 (£24& Taq [i) ,
DNA Marker ( DL 2000, 100 bp DNA Ladder) ,
DNA Marker Transfer 2K plus, 54 %) T F& (K
) A R R IR YL GELVIEW , 11 K& A
ZH DNA $EHGAF &, bt B B e AE Y BAR A BR
I H]

YPD }i 55 2 BERESRHCY) 10.0 ¢, 85 H R
20.0 g, 7 %5 B 20. 0 g, BiJlg 20. 0 g, Z& MWK
1000 mL,pH =4.5.

LB 55k JREE AR 10 o, BEBERY 5 g,
NaCl 10 g, 7£4%7K 1000 mL,pH =7. 0 ( 41 i [
PRI FR L, TR 1.5% ~2.0% BIB08) .

FREREFRHE S RE 3.0 g,NaCl 5.0 g,
FE M 10.0 g, 747K 1000 mlL,pH =7.5.

1.2 XWAHZE
1.2.1 &£FEMSBS4L HErhrERE
A A e A R A A I R A

A=A A 1Y) 43 25 Al Ak B 100 g HE A
SRS A 250 mL EE /K, T 150 r/min,36 C
PEIRKE SR 48 h (2l & AT E K I #9300 H

JEJET AL UE , BRIV 200 wL 43 R A T4 A
BRI L, AR R 1k 3 L AT 15 5%
FPAR T 32 CHERAE 3R 1 ~2 d,60 C 4
ES TSR RN T S T Nrd B
TR B A AAT B B AR, AR BRI KON B
B 2 b T AT D TRIAR , 15 B TRIAR SRR TR, 2 B R
TG Sl R R

A 7 T B 0 20 B 44k - B 100 g 40 R
i BIRE, A 250 mL JCEK , Feo it e, G
FATEC 1 mL A Z] 9 mL YPD B3R 3E e ¥
28 ~30 CMF FH55: 24 h; FEEUE 0 200 wlL
Sy IERA T YPD B3R L, SR s 3R 3k 1k
3 ME R ;KR IFA T 28 ~ 30 CHa R AR h s
IR 4 ~5 d;H o IR IR PR A T A B 7
FESE IR AR R S R 45 B el A 49 3]
R, MR B T8 1 R/ B RS B 2 P R
PR, 19 5 PR B T
1.2.2 #UEFEFNREXBSFMEME 2
R A A A A 72 LB 55 5% 5 I B B 78 YPD
BEFREE L A N akAR 5 Wk, MR L R e 1
PRI s B e S 2E P R AR B2 PP T LB =} YPD 8%
FEBEEEFR I, 1557 48 ~ 72 h. il ad BUsE PP I
A R KU R, 07 1 7 5 TR A
1.2.3 £FEHNESENERS5LETE B F
YRR T LB [E AR 37 3P 1,32 C 44+
FHEFR 48 h, WSS IR Rl B AR M TR
TEASHHE. FIETEASMES K22 QYL AGE
EEILEE, 2 IO WA B R S T 05
TR

W 7= BELE R R T YPD Ri 338747 1,
28 CH&MFTFRFR T d, WA H R IE SR H
YPD 35 3R ek 97,28 C R R R
5 d, FotaF B g I = 4y sUR 3 A AT
A SROGIR 1 T4 E.
1.2.4 £FFEMRE Haifbirsdokn
2 22 R R AT R H i A3 AR AE



.52

F251 201747 A 4532 % 4 W

ARFHNORAF 5 < B o R0 4R 2k T A 1Y B R
AR T LB (4R 2 YPD (B bR ) & I,
28 CHMMES IR, R e A K E & T
4 CUKFEHIRAT-

T PR AR - 3 e Sl A T R 1 B T s 2
FF LB(ZHTE ) 8¢ YPD (e EER ) 5 SR8, T
28 °C,150 v/min 0 FHFRE] 0D, 294 0.5,
W8 PRVBCRN K 3k T ) Jo i R 2 Dy 80% 1 H il LA
2 LHARFR IR A, (5 40 B 78 50 43 HOR 35 57 1Y)
IR ARG ET -84 CGIRARAE
1.2.5 AFER26S:DNA EEFFIISH A
KU 5153 BT A 45 DNA 42 BURN R 58 & B W
PP BR.

DNA 2 0 F] DNA $i Bt 77 & 4 IR
DNA. [} 26S rRNA D1/D2 [X 351§ 14 5| 4
NL - 1 (5-GCATATCAATAAGCGGAGGAAAAG-
3),NL -4 (5-GGTCCGTGTTTCAAGACGG-3)
A TAEY) TRHAR MR 55 A IR\ &
PCR ¢34 5504 :94 C Hi25 % 10 min, 94 CAZ Mk
1 min,55 CiE k1 min,72 CZEfH 1 min, 3t 30
MEER B 72 CAME 7 min, 8 R EE 4 C.
PCR 7y fy Jb 50 R 5 ] 22 W T ABI3700 J
PRI S 7y

R E WAL AL 8 I AT 1 Y 81 430
55 GenBank 75147 BLAST AH{IPE LLEL,
I 5 BARE 5 [l 0 d s 09 [R50 910 53
AR MEGA (3. 1 jitAS) 43 7 i) Kimura
two-parameter % [ A5 R 1 Neighbor-joining 5 i
IR B T M R G Bk 2
1.2.6 MAHITEEREE B kg g
L NI 100 g BEEE , IS KK AH X 94 19 2]
30% ~50% , i8G5 5 T AR i s KA
Fard 121 CKH@ 1 h B EEHF1.2.1 IrigA:
T 1% T B AR AR T 100 mL, B A 385 )5 7
25 ~35 C R ERERAA P IERT ~15 d, H
TR

H5 2 kg KNI _E AL B AR R & 8 710, T
BB Ja e AR R, A 100 °C T [ 3 4
2 hy FHZ A 2ok 8 2 B ok v, R A5 B Y B R TR
60 C FUUEMRSAH] 1/2 fRFR. A 3 ~5 f5{K
FLBERE Ry 95% 1) S, i 10 ~24 hy U EIE
WIFAE 60 C Tl vk 46 ) 1/5 8, 15 301y
S B Ay A0 A k. R 32 2R AR [ 1Y
e L f
1.2.7 AEBFENESREFERZT TR A
FHAE TS Al ) — 50 T bt S5 B A8 U 4 7 A
A, Wi 2 A RFRAY 1710 BGEIGK 5 mlL 3
BB A AR BOR R B TR R
T35 C N I#AIFLL 100 v/min (73 B2 i+,
SPME #H 30 min.

GC-MS 2% 1 : Supelco-wax f7 9% T 40 &+
30 m x0.25 mm x 0. 25um, #, S~ He, #:3k &
71 68. 947 6 kPa, F& ¥ 43 it/ A 43 ik #E A 4
(PSS) ByHEFE R 250 °C. B P THR 45 CPR
55 min, P4 4 C/min BFHEHE T2 250 C,
{45 10 min. 7F SPME 34+, PSS #E4E 1 1% &
RAGF R IERETT 2, AN T 18] 2 2 min, 14
KA G 1.5 mm NAZRHA 733 Pyrex I35
LRI TR] 2 3 min. GC-MS A% i 28 L i 2y
250 C, JjviEfAFa 5 E 33 ~ 350 amu, $5 4 i [
0.3 s, FAFAMAIBR 0. 2 s, BT B 75 & 170 C,
El i, F-REHR 70 eV, JGHLAE G 45 (PMT) Wi [k
230 V. XRA RN 5% E A NIST #1 WILEY
PTG PEFEAT ERIBRAS R O34T
1.2.8 REEIEM  BOH A5 09 S 47 7 5 R
0.1 g, HICH/KHFE 40 £, 5] WGP TE 40 g
22 b5 I BHAR S B 5 78 80 C HEAR il &
30 min; ISR A 2245 S0k B R A BEZH
D HRZ (%) Ml 22 75 1 B2 22 °C FIAR AR BE 60%
ARG T S PP 24 b 28 R VA U 5
FERaPL 5, R PER A ST RCE PRI

Z B BRSO E R EEK) (GB
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5606.4—2005) " XA SCRE ST T
2 iR 5iHE
2.1 £FENSBALSHiE

XSGR EL KT R Sl T 75 5 B
1, HEAFE) 65 BRATRANEI 17 b2 75 e £
S TN B B @ AT AT, T
SRR, 15 B AR AR TN 11 bR, 2 R
B2 B 2L 13 B R LE LB (407 5%
YPD(BERF) B9 5 ARG S U, 2R3 i 165
A MIE B IFXE 13 B2 T bR R T E A7
AP BRI D TR 5 T 5
S E .
2.2 SHEFHENRERIEHE

R 1) 13 bR A 8 e 1 LA A 75
Sk B IRGE LY EREAT 40T, 2 R 1.

A1 Gk ey 13 dkA S E kR A4
Table 1

Olfactory style characteristics of screened 13

aroma-forming strains

LS WA FHAIE U IS A RO

Bt

Ha5 it R g By
Hb3  GEENE A GRIEE A Bt
Hal3 ke BUh —
Hb14 RIRI B HN —fig
Hel5 Sy % B
He6 I IE BN —
Hd SRELH R L/ON Bt
Ha2 T S LR S % —
Hd7 SREL A BR — i
Hala RIRAIRAT BN — &
Hbl  JHHE RE RKEE % Bt
OF -01 AR R A BR Bt
13-1 AR R A BR Bt

ZEIR RO, ZL A et o v B ke 1) A A
WEZAE A SREMLEER. Hh OF -01
BRPRAN 13 — 1 TRk -5 4 J RUA% 1) o PE 1Rt
MR XA RFAE A B 1T 55, 2 m] AVE R F — 22
O e TR AR AT A A R TR R BT (HL 13 -
1B PR (9 47305 R, AN T R AR A 7.

I, $E OF — 01 1 MR A 0 AT & & BHY & 1
PPk
2.3 EHROF-01 EE
TEARFRE I ES ¥ OF - 01 AR 7E
YPD 5575 1,25 CRE3R 7 d. WVE R g
RIREERRAR AN ULRE AR, 26 R 1 6, s
N REE T A A AR 15 S 240 A S 5 TR S B0k
WA ELRR SR AR (LB 1 a)) i 5 8
HAR, BB TR R 2RI (WIE 1 b) ). 434
L B I, BESE TS, — MR S ERE (LA 1
b)Flc)) , K/NH(8 ~12) pm x (4 ~6) pum.

P [ (VF TR
n L @
/ 3 8 A
i
i

a) WKL

B 1 #H OF 01 &
2 AT

AELE.

Fig. 1  Colonial morphology , mycelium,

spore morphology of OF-01 strain

RGKF 537 Wk OF - 01 i) rDNA D1/
D2 [X 42 604 bp, i i Blast bb X} & 3% T 51
L5 GenBank H [ Aureobasidium pullulans RA
205 , Aureobasidium pullulans POL. 10. 11. II. 1 &
PR 26S rDNA D1/D2 X AHRLE i3k 99%
REREWHERA—L(WIE2).

RIE S FFIEM R R LB I R, 5
OF - O1 B & %8 & hy thi 2F 40 40 25, 1% )7 9 12
GenBank "R FF 515 %E Oy JQ916049. % [tk T
2013 4£5 J1 13 HARAF T E A Py Rh et 2
PEEEMA Y L, RS CGMCC No. 7609.
2.4 HERSSH

K2 RMMRE S OF - 01 471 7 A b 2 Ay
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JROT ) PGS A LT R, S 22 OF - 01
RIS ATEERHEEE 0 St 87.472 ny/g
BEANE] 112. 627 pe/g, HE 28.76% . Hif, &
A A 36 4, I iE 300% ~ 1000% 1)
B - AR DHH(321.38% ) 3 - AL - a -
W 2LE (382.35% ) HENE (576. 85% ) (A7
12 (586. 18% ) .8 — K Thiiil (625. 59% ) , #8 i

1000% WA 2K B E (1 050. 00% ) 3 - ¥ %& -
2- T B (1 678. 95%). i A + M
(1905.36% ) ; & /oA 11 A, B
ik 50% WA 1 - (3 - AkmEdL) - Zfl
(=79.04% ) LA LW MK -78.97%) |
ESHE K HENE B (- 68. 77%) . 1 1
(-62.01% ) E G =J&GH B( -59.91% ) s 8™

Kabatiella lini CBS 125.21(FJ150946 )
Kabatiella microsticta CBS 342.66 (EU167608)
Aureobasidium pullulans NRRL58012T (JX462673)
— Aureobasidium pullulans RA 205 (GQ169729)
Aureobasidium pullulans OF-01 (JQ916049)

86 Aureobasidium pullulans POL.10.11.11.1(KC241878 )

|Aureobasidium sp. RBF-17Br13 (FN665421)
76—| Aureobasidium sp. RBF-17A2 (FN665420)
Aureobasidium sp. RBSS-302 (FN665414)

0.005

Aureobasidium proteae CPC 13701 (JN712556)
Aureobasidium pullulans var. namibiae CBS 147.97 (FJ150937)
Aureobasidium pullulans var. subglaciale EXF-2481 (FJ150913)
385 |_|Aureobasidium pullulans var. melanogenum CBS 105.22(FJ150926)
731 Aureobasidium sp. RBF-8B1 (FN665419)

Sydowia polyspora CBS750.71(FJ150912)

B2 JKF26S tDNA DI/D2 K 5745 OF —01 AR AL L% 2 AR B M
Fig.2 Phylogenetic trees of OF-01 strain and its close related species on the basis of 26S rDNA D1/D2 regions

2 metR A E A A A S

Table 2 Comparison of armor components of tobacco leafs extract and derivative flavor

Rt

Rifr At

S EL R

AN RS
fa Gl/(psc ) WOV%  E/(peex)  WBV% /%

1 - %d -3 - il 0.164 0.19 0.263 0.23 60.37
3-8 -2 - T 0.114 0.13 2.028 1.80 1 678.95
3-HH-1- T 0.072 0.08 0. 000 0.00 n. a.

A 0.270 0.31 0.260 0.23 -3.70
3 HI -2 - THRE 0. 000 0.00 0.024 0.02 n. a.
23-T = 0. 000 0.00 7.869 6.99 n. a.
2 - FI3E -3 - i 0. 000 0.00 0.290 0.26 n. a.
i AL 0.279 0.32 0.106 0.09 -62.01
S 0.298 0.34 2.017 1.79 576.85
1- (2 - KRS -2 - 1.780 2.03 0. 000 0.00 n. a.
e 0.282 0.32 0.976 0.87 246.10
2 -k —1,4 - 0.194 0.22 0.458 0.41 136.08
1-(2-nkmgke) - 2R 0.279 0.32 0.329 0.29 17.92
THES 0.062 0.07 0.098 0.09 58.06
2 — T I R 0. 000 0.00 0.062 0.06 n. a.
5 — 3 -2 — i 0.172 0.20 0.537 0.48 212.21
7 0.006 0.01 0.069 0.06 1 050. 00
5 — F ok 0.055 0.06 0.067 0.06 21.82
1-(2-H&EH-1-FRIERE) BHE 1.531 1.75 0. 000 0.00 n. a.
4 — g R 0. 000 0.00 0.064 0.06 n. a.




FH, % HFEEE OF - 01 B kb 0 6 K A 0 AR 3 8y B ] - 55
Gk 2
Lt . 1 LN s
B/ (pg-g™)  HB% SR/ (pgegT') Bl /%
% 0.215 0.25 0.563 0.50 161.86
KM 0.376 0.43 0.620 0.55 64.89
1 - (1H - g -2 - 3£) - 2 0.051 0.06 0.146 0.13 186.27
1 - (3 - MEBELL) - 20 0.439 0.50 0.092 0.08 -79.04
K 0.144 0.16 0.271 0.24 88.19
2- W3 -1,4,5,6 - TUSILIE 0.212 0.24 0.208 0.18 -1.89
2,6 - T- il 0.000 0.00 0.031 0.03 n.a
1-[1-H#-2- (2 - 28RN 8.462 9.67 0.000 0.00 n.a
IR b wEm 0.040 0.05 0.035 0.03 -12.50
FEAETE 0.041 0.05 0.051 0.05 24.39
A TR 0.000 0.00 0.010 0.01 n.a
2,3 - A IR 0.163 0.19 0.191 0.17 17.18
1| 1 0.125 0.14 0.207 0.18 65.60
2 - HEH -4 - ZIEIEm 0.234 0.27 0.883 0.78 277.35
T 0.718 0.82 1.882 1.67 162.12
B = Kb 0.383 0.44 2.779 2.47 625.59
B - &K 0.290 0.33 1.222 1.08 321.38
PR iR (A T 0.818 0.94 0.172 0.15 -178.97
T I L PN 0.038 0.04 0.088 0.08 131.58
B— 5% 2T 0.000 0.00 1.301 1.16 n.a
2,3 — BENgnE 0.171 0.20 0.423 0.38 147.37
Z AR ER PR 0.164 0.19 0.569 0.51 246.95
E o =1 A 0.451 0.52 0.298 0.26 -33.92
E T = B 3.073 3.51 1.232 1.09 -59.91
E T =4 C 0.493 0.56 0.895 0.79 81.54
E o =/ D 2.588 2.96 1.594 1.42 -38.41
3-FAM —a-EB 0.051 0.06 0.246 0.22 382.35
+ P 0.000 0.00 0.162 0.14 n. a.
AR L 0.056 0.06 1.123 1.00 1 905.36
Fe Iy - 37.716 43.12 43.306 38.45 14.82
AR IR T g 0.978 1.12 0.698 0.62 -28.63
LA WL A 0.895 1.02 1.685 1.50 88.27
R R P T 0.526 0. 60 0.803 0.71 52.66
FEAH R 0.897 1.03 6.155 5.46 586. 18
FERE R 2, T8 1.539 1.76 1.625 1.44 5.59
RES 2.967 3.39 3.075 2.73 3.64
IV JRR I FH g 13.128 15.01 13.317 11.82 1.44
i 1.560 1.78 5.278 4.69 238.33
PR =M 1.102 1.26 3.621 3.22 228.58
SEWENE B 0.810 0.93 0.253 0.22 -68.77
Mg 87.472 112.627 28.76

E o a FORMAM-RE SRTE AR I 0, AR
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AR EWA O A, Hdu A 2,3 - T
f S AT, 87 py/gs IHAR LG WA 4 1, H
= [1 - -2 - (2 - N L) Z58 0k ] 5+
PIBEAENAMHR B it 8.462 wg/ g, BRIEHL K.

R3RMHRE S OF - 01 Mid&HREFE
BT S LA A R W3R 3 &, OF - 01 fii &
BHOERZE BEE B2 RS B2 (BR 2K Bl
I S A TR, PR (A2 Y
HOEREER 43k 586. 18% ,308. 12% H1 235. 04% |
OF — 01 778 Akt rh 4 A28 2 S A7 pa /b
2.5 BEERER

4 JZUHN OF — 01 471 45 75 AL 1 4l 22 45 4
PRI ZE . 2 4 A0 A A Aok 2 B g 42
PRI TSR A AP R | o A ORA
S G UNIEE S
2.6 IELIEFREINIZER

5 & OF - 01 i & & Rt FAL R 45 5

A3 M F5 OF -01 474 A4
HERA N FA R
Table 3 Comparison of categorical armor
components of tobacco leaf extract

and OF-01 strain derivative flavor

EWER  WMRE EER MR/ %
IS 11.315 17.784 57.17
2 18.338 22.726 23.93

ZRIFK 1.759 1.461 -16.94
ies 0.776 3.167 308. 12
Es 16.397 17.11 4.35
T2k 0.274 0.918 235.04
[ivgs 0.897 6.155 586. 18
ik M 37.716 43.306 14.82

k4 Fm OF —01 £1 & A A B0 BB PR 45
Table 4 Sensory evaluation of the cigarette

added OF-01 strain derivative flavor

R, TR
‘ 7 LT A5 AT I

R WA RV , AR AT 7% B

. S SR R KRG , 7 B

S, A Il B BTl AR EGE I

%5 OF —01 78 #2204 m) 35 A7
Table 5 Physicochemical detection

indexes of OF-01 strain derivative flavor

e § AR
S P B AR OTUIRE I, AT
AN 35 B 3y 1.201 8
Protds%k nD* 1.484 7
IR 1 AR R 2T 0.5 ~20 f%
(25 CHMHT) TR 80% Z. BV T
FR1E 39.6
RS BT/ % (m/m) 17.9
MEE (UL As i1, mg/kg) <1.0
Sa i (L Ph 3T, mg/kg) <5.0
H % 5 A, HAS TR AR AT G B i R b i

3 i

ARSCEAEFRLT AR R R, B 65 B
PR ANE A 17 kA T B 1 TP A3 B 40 R AR
AN 1L b, A T IR 2 bR, I KA
EVEAY SR 2 414 14 2F 4R OF — 01 i b 754
PEFAM I, SR OF — 01 BBk & BERARE
Jxt A S AR B TR TR, o) A
R AR G5B AT, 2 OF - 01 RIER,
AT AR | 4 (R BSR40 28. 76%
FOPFR2K (586. 18% ) (5 2K (308. 12% ) ) 2%
(235.04% ) BB LAY & BN 2.8 - — &
KILE3 - U — o — 46 22 W e b M
R 8 — T I 19 3 B i 300% 3 E TR 3 -
FA3E -2 — TER S - I A U i
1000% . IR, % I th A7 96 43 507 A 4 7 40
(12,3 - T 1) s MR e & (A1 -
[1 - L -2 - (2 - PR IE) 2408 ] P
FET VPR AS HA, OF — 01 {17 8 ARH AT 423
K BRI, R 8 3 2 Pk
BIRBRIRUR, B 527 B I M
B R R IG5 SR % FLA TS B A A
TR

OF - 01 BBk FLAT 5 4K BRI 96 22 4 A
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Abstract : Based on the fact that the simulation model of permanent magnet synchronous motor (PMSM) vector

control system of demagnetization fault was built based on Matlab/Simulink platform, the diagnosis method of

demagnetization fault of PMSM was presented using the control mode of i, =0. The ratio of the electromagnetic

torque and the stator current was used as the magnetic failure factor, the ratio of the electromagnetic torque and

the stator current in normal operation was used as the threshold. If the magnetic failure factor was less than the

threshold, the magnetic field could be judged demagnetization fault. And according to the magnitude of the

magnetic failare factor and the threshold value, the magnetic field could be judged the severity of the loss. The

simulation results verified the validity of the method.
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Abstract : The tripolar electrostatic adhesion model was proposed based on the characteristic of the electric

field distribution of the electrostatic aolhesion array for deficiency of existing electrostatic adhesion methods.

The finite element analysis method was used to optimize the electrode gap, electrode width and the thickness of

insulation layer of the electrostatic aolhesion array for maximal adhesion force output. Experimental results and

finite element simulation had good consistency, to verify the effectiveness of the tripolar structure design. In the

actual design process, in meet the breakdown characteristics between the electrode and wear-resisting proper-

ties of insulation layer surface, it should reduce the electrode width and the thickness of insulating layer,

increase the number of electrodes, so as to increase the overall length of the edge of the electrode array to

improve the adsorption force of electrostatic adsorption array.
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Abstract:To overcome the problems of slow response speed and uneven thermal conductivity caused by the

heterogeneity structure which exits in recent junction temperature measurements,a thermoelectric model based

on heat accumulation was proposed to accurately measure the IGBT junction temperature in real time,based on

the study of IGBT failure mechanism and the existing junction temperature measurement models. The IGBT

temperature measurement was converted to measure the temperature of a certain point of the IGBT based on the

energy balance to avoid the heterogeneity structure problem of IGBT. Matlab simulation and experimental

results showed that the two temperature curves have a good degree of fit, verified the feasibility of the proposed

method.
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Abstract : For the enhancement of integration level and calorific value of micro-electro-mechanical and microe-

lectronics components, wave mini-channel heat sinks (WMS) which could enhance secondary flow of the fluid

in mini-channel were designed. On the basis of this structure, the secondary flow passages were added to fur-

ther improve its heat transfer characteristics. CFD software was used to simulate WMS with and without sec-

ondary passage and to investigate the effect on heat transfer in laminar flow state. The results showed that, as

far as this study was concerned, when the Re of inlet fluid was less than 1008, the heat transfer characteristic

of WMS with secondary passages was better than the one of WMS; secondary passages didn’ t improve the tem-

perature uniformity of mini-channel heat sink back surface. Then, through the analysis of the field synergy

theory, it was found that secondary passages improved the synergy degree between velocity field and tempera-

ture field of wave mini-channel at the low Re, the heat transfer ability of WMS was improved.
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Abstract: An experiment was carried out on the performance of water-resource heat pump water heater under

various inlet water temperature of evaporating side. The results showed that the discharge pressure, discharge

temperature and power input were increased with hot water temperature ; and the heating power and COP were

decreased with hot water temperature. The coefficient of the system was increased with inlet water temperature

on the evaporator side. The heating power of the system was 22. 83 kW, 25.95 kW, 27.31 kW, the power
consumption of the system was 5.30 kW ,5.58 kW ,5.84 kW, and the coefficient of the system was 4. 31,

4.65 and 5. 64 on conditions of evaporator inlet water temperature of 12 °C, 15 C and 30 °C, respectively.
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Abstract : By using the 3D control equations of incompressible fluid flow,a mathematical model of a new ener-

gy automotive battery cooling plate heat transfer was established. Using this model, selection of glycol water

solution as cooling medium, at initial temperature of 15 “C ,with the boundary condition of the quality of impor-

ted flow heat of 0. 179 kg/s transfer analysis was made. The heat transfer effect is good, but there were prob-

lems of low heat transfer efficiency and large cooling plate quality. The original scheme of internal grid struc-

ture was changed to plate fin structure and internal structure was analyzed and optimized by orthogonal test.

The cooling plate weight was reduced by 13.9% after optimization. Because the heat transfer area increases,

heat power increased by 11.36% to achieve the purpose of optimization design.
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Abstract : The finite-time synchronization control problem of a class of fractional order chaos system was stud-

ied based on Lyapunov stability theory and fractional order system theory. Two sufficient conditions for fast syn-

chronization of master-slave systems were gotten. Numerical simulation result verified the effectiveness of the

proposed method.
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Abstract : The existence of nonunique fixed points for a class of mappings in orbitally complete 2-metric spaces
was studied,a new nonunique fixed point theorem was proved. And the results obtained in the metric space in

the relevant literature were extended to the 2-metric spaces.

0 5IFE5H&ERIR

S. Gahler ' 5] AT 2 — g 23 [AIME &, K. Tseki'™ WF5E T 2 — M 2 23 [A] v 1R 45 I 52 AS 3l 5 A7 A 1
[P, At i 2 () ) — S PR AR WIS AN Bl e BT 31 1 2 - PR as (E) . B A Xy T [n) R
HORFFE A5 5 T i —B 9 & JE . B. G. Pachpatte ™ 15 HL3H 58 45 B BE 23 0] (X, d) b i HL3H 4 2L
S TR THEME—ANSh RUE B, X B TR A0 S

MHEE x,ye X IHEE qe (0,1) ,H

min{ [d(Tx,Ty) ]*,d(x,y)d(Tx,Ty),[d(y,Ty) ]’} -
min {d(x,T%)d(y,Ty) ,d(x,Ty)d(y,Tx) | <qd(x,Tx)d(y,Ty)

XUPEE HE) T B. G. Pachpatte FUSESR:, #7140 N WG i — oM — A3 i 2 B

min{ [d(Tx,Ty) ], d(x,y)d(Tx,Ty) ,d(x,y)d(y,Ty) ,d(x,Tx)d(Tx,Ty) ,[d(y,Ty) ]’} -

min{d(x,Tx)d(y,Ty) ,d(x,Ty)d(y,Tx) | <qmax{d(x,Tx)d(y,Ty),d(x,Ty)d(y,Tx) |
Hrp LB x,yeX, H#%qe(0,1).

UTAESR 2R R T — et e MU AR Sl i At S A " 2 E R TR &, A
SCIABIFST 2 — BF s 2 ] v — 2R B S AR e — AN B AR AR T, 25 OB R AR E— Al SUE B, T
B. G. Pachpatte FIXBEPE " i FEBMFF 45 RAES 2 2 — BB s Wl b, DAY JRAS 3 i B A0 386
o

X1 WX FE—250],d BE LAEX x X x X | H R TR0 —AE 57 S Rk

DX R—X S a,b e X,a # b, fflE—c e X, ffif5 d(a,b,c) #0;

2)d(a,b,e) =0, a,b,c hRDH _IJUHE;

3)d(a,b,c) =d(a,c,b) =d(b,c,a);

4)d(a,b,c) <d(a,b,x) +d(a,x,c) +d(x,b,c), A x 2 X FHE—IC.

WX, d) FrHy2 — FE RS ).

Bw(X,d) &2 - WEsm, T X —» X 2—H MG, T« e X AEHBIEICH 0,(x30,0) =
(T'%[n =0,1,2,-]. %% Vo e X,flimT"y = w e X, {limTT"x = Tu, WIFR T4 X T2 BiE ELE
). ZAEE—x e X, 8108 0,(x;0, 00 ) IR —4 Cauchy FEHILTE X Hlle 8, WIFR X 2 T - #i
S,

1 FE Ay

B B(X,d) EPUEESARN2 -], T 0 X — X &l sy, H X 2T -

PuBSER M. HMEE x,y € X MIEAH R g e (0,1),F

min{[d(Tx,Ty,a) ]’ ,d(x,y,a)d(Tx,Ty,a) ,d(x,y,a)d(y,Ty,a),
d(x’Tx9a)d(TxaTy9a) ,[d(}”TY’a) :IZ} -
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min{d(x,Tx,a)d(y,Ty,a) ,d(x,Ty,a)d(y,Tx,a) | <
gmax{d(x,Tx,a)d(y,Ty,a) ,d(x,Ty,a)d(y,Tx,a) ,d(Tx,Ty,a)d(y,Tx,a) | @
WX —A %, e X, EAPIN T |, BT T I— A8l s
R I(X,d) RA RN, FIUAFEM > 0,fifFx,y,z e X, d(x,y,2) < M. EBx, € X,
P x, = T'ag,n = 1,23, 5 HA A x, =, WERA x| R—4> Cauchy 51, If
Hix, b BRERIE T H—DABIR. B, # 2,00 = 0,12, XF o =,y = «,, i1 OXA
min{[d(Tx, ,,Tx, ,a)]”,d(x,_, ,x,,a)d(Tx,  ,Tx, ,a),d(x,_ ,x, ,a)d(x,,Tx, ,a),
d(x, ,Tx, ,,a)d(Tx, , ,Tx ,a),[d(x,,Tx, ,a) ]’} -

n-19

min{d(x, ,,Tx,  ,a)d(x,,Tx,,a),d(x,_ ,Tx,,a)d(x,,Tx,  ,a)| <
gmaxi{d(x, ,,Tx, ,a)d(x,,Tx,,a) ,d(x, ,Tx, ,a)d(x, ,Tx, ,,a),d(Tx,  ,Tx, ,a)d(x,,Tx,  ,a)}
LSt
min{[d(x, ,x,, ,a) ] ,d(x,  ,x,,a)d(x, ,x, . ,a)} <qd(x,_ ,x a)d(x,,x, . ,a¢) ©)

HHhq e (0,1),x, #x,,,n =0,1,2, FrIN @ UnT 13
[d(x, ,x,,,,a)]" <qd(x,  ,x, a)d(x, ,x, ,a¢)
Bl d(x,,x,, ,a) <qd(x, ,x,,a) < <q"d(x,,x,,a).
Ben <m0
d(x

x,) +d(x,,x

a’) +d(xn+l 7xm7a) =

n+l 9

l) + d(xnrx

a) + d(xn+l 1xm ’xn,+2) + d(xn,-v»l ’xn+2 ’a) + d(xn+2 ’xm ,(l)

n 9xm 7a) S d(xn 7xm 9xn+

d(xn 9xn+l ’ n+l o

< - <d(x,,x,,,,x,) +d(x,,,%,.,,x,) + - +d(x,,,x x,) +

n+l 2 m-19

d(xn 9xn+l ’a’) + d(xn+l ’xn+2 ’a) t oo+ d(xmfl ’xm ’a) =
m-n-2 m-n-1
2 d(xn+k s Xnsk+1 "xm) + 2 d(xn+k s Xnak+1 9a> =
k=0 k=0

m-n-1 n

m-n-2 m-n-1
zanrkd(xo’xl ’xm) + quwkd(xo’xl’a) gzMquHk $2M q
k=0 k=0 = 1 - q

B Jolimg" =0, B v, | f& Cauchy 1. i X i THUBSE A ERT S0, {7 4E = € X, B2 = lim ",
1 T R ELE, L T2 = LT, = 2,002 & T i— R,

EH

RIE2 W(X,d) FI(X,6) REHLHSERA A0 2 - MBI, 6 L A2 IR0 A O

D) TFAEBECS 2 [0,00) —>[0,0) ALS(0) = 0,150 SHESE, I FLIAE 8(v,y,2) < f(d(x,
y.2)) JEHIER v.y.2 € X

2) (X,8) REAHTEA;

3) WU T X X X & RULRHNALER JF HAMER x.y € X B H g € (0,1) 4 D
AR, W T 45— AR B,

EM fEH, € X E T Y, = Trgn = 1,2,3, - SR T AGERAERL, [d(x,,5,00,0) |
SEIRIFD), I HL{x, | A d UL Cauchy FFF. hAPE 1) WAL, Lx, | 4 5 HBEULEE Cauchy 751

HAPE2) TR AEE 2 € X fifSx, — > z(n—> o0 ) s HI4PE3) AT, = T, —— T2(n— w ).




- 108 - Fa51 201747 A 324 H4 W

Iz = Tz
HEEE.
2 4EiE

ARICAE 2 - B2 AHERL T, A7 T — WU ARME— AN Bl ai A7 AE i PR, 4 HH G SCRR 7
JE 2 MR AR O R 2 1 2 - BEp s el b, 978 1 ANl U B IS AV . B A B A BE Y
KSR, BB RUE B AGE— BTN BOAE R, KR A S R EE i R S —.

SE k-

[1] GAHLER S.2-metrische Riume und ihre topologische Struktur[ J]. Math Nachr,1963,26(1 -4) :115.

[2] ISEKI K. Fixed point theorems in 2-metric spaces[ J]. Math Sem Notes Kobe Univ,1975(3) :133.

(3] &KBAE TR RENAIM]. EX:ERAR R, 1984.

(4] KER AE2-FBHZEFHAAEMBEREN —DPHWAXTH A TE]. BHFEAFFER(E
RAFFIR) ,2012,37(4) :42.

[S] Mg, KM 2-EBEEEHEO-EHRFHALLH R ZET]. MMFEAFEFHRCEAFH
S HR0) ,2009, 8(6) :429.

[6] PACHPATTE B G. On ciric type maps with a nonunique fixed point[ J]. Indian J Pure Appl Math,1979,10
(8):1039.

(7] XER KTEE-—Fhmg—BER[I]. A7 FRAFFRCELFFM),1986(4) :1.

[8] ZHANG SY,WANG L,SHIN S H, et al. Common fixed point theorems for a pair of orbitally contraction map-
ping[ J]. Fixed Point Theory and Applictions,2003(5) :191.

(9] Mg, 7 €%, KM REEHERFWUATN T RZE[T] LA FER(EARFR),
2014,15(4) :438.

[10] KA, R EM, Z/ X TFFE Altman R WAL R ZHEI] THAFFRCEAFFHR,
2015,14 (4) .472.

[11] KA R, EZHA @ -EHRFW AT A EE[T]. e REFFRCELFFMR),2014,15
(2):167.

[12] Xpmead, B A, KM L. 2 -FEEZE Y —PMFHW AL R B [T] AN ERFFR(CERFF
%) ,2008,7(2) 101.

[13] KA MIE. - - BEHRE A RO FARI]. Lk FERCEAFFR) ,2016,17(1) ;1.

[14] KA, R, 7 X%, %. 4 Lipschiz A h E S R T o m 2 REE[T] LR FZR(EHA
B R ,2014,15(5) ;581.

[15] KM, 7 2%, 24 HAWEFAERFERTF A GRRGTEIT]. THAFFRCELRFHR),
2014,13(6) :726.

[16] KM, REM, 24 HEFEHERFELREGE R ZWERUSUELT]. X FFM(BABFR,
2015,16(3) ;281.

[17] 3RAE L. ST 2 e 25 J6] o b T 00 R 28 AL Bk R0 3 R B8 T 09 7 X Ishikawa 3R B T[T ]. B 4%
#14[,2011,34(5) .886.



