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Abstract : Mucor M/T was isolated from sufu pehize. Using Mucor 40899 and Mucor M/T as mixed starters,

the pre-fermentation process of Sufu was studied through single factors and response surface optimization

method. Then, the changes of amino acid nitrogen, texture and chromaticity of Sufu fermented by mixed

strains were studied under the optimal pre-fermentation conditions. The results showed that Mucor M/T was

identified as the Actinomucor. The optimal pre-fermentation conditions were as follows: fermentation time was

60 h, strain quality ratio of Mucor 40899 and Mucor M/T was 1 : 1, pH value was 3.5. Under the optimal

conditions, the protease activity reached 48.015 U/ml. After post-fermentation of 30 d, the content of amino

acid nitrogen in Sufu was 0.53 g/ (100 g), which met the mature standard in the industry standard of Sufu.

The texture, adhesion and elasticity of Sufu were good. The color difference value was close to that of commer-

cially mature fermented Sufu.
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Fig. 1  Morphology of strain M/T under

the optical microscope
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Fig.2 Effects of fermentation time on preteose activity

during the fermentation of Sufu by mixed strains
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quality ratio on protease activity during

the fermentation of Sufu by mixed strains
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Table 2 Experiment results for response surface
methodology of per-fermentation conditions

of Sufu by mixed strains

S KES %E%Eﬁ@ﬁ

A B c /(U mL™)
1 -1 0 1 34.13
2 -1 0 -1 33.74
3 0 -1 1 40.52
4 1 1 0 35.37
5 0 0 0 48.06
6 0 -1 -1 40.53
7 1 0 1 35.25
8 -1 1 0 32.18
9 1 0 -1 33.43
10 0 1 1 40.08
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Table 3  Variance analysis of partial regression
model of pre-fermentation conditions of

Sufu by mixed strains
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Fig.5 The response surface and contour lines of the interaction of three factors on protease activity
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Fig.6 Changes of amino acid nitrogen during

the fermentation of Sufu
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fermentation of Sufu
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Table 4  Colorimetric changes during

the fermentation of Sufu

i ] L e’
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TR A TR & T 55 LA AR b PR A R L T
RN €2 B AR AL R TR A TR PR & I 2L i
FERT R BSR4 « K BER ] 60 h, B2 40899 5
B8 M/T L1 0 1,308 pH{H 3. 5. 7EIL 4%
HFTFRTRBEM SIS )5 &1 30 d )5, & 100 g
JEA P EERS AT =R 0.53 g, KB AT
AR I A AR B B, LR LA R R
P SRR B S AR R AT R, A 40899 Al
B8 M/T IR G R BEA AL RE 4 = 3 7L R e 34
WARE RS B, HLAEAS 52 0 JiE 2L 5 48 A iY Al
P 247 o A T S .
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B GEN G LTS S SR E L) PV ST S R T

o B0 kA4 SCC — 2, 4B T AR 4975 5 Fo 165 rDNA 4 B 5 51 5 3 847 047 56
@

B, SRR B B A ATARAL. 25 R A9 ,SCC -2 A E KX ¥ 04T 8 ( Bacillus
megatherium) , 3% A AR 09 1E B = B 48 4 . A& # 45 BF T2000 Jr = R E 20 o/L, 4

Key words ;

Polvmer dewran: A RS 10 /L, NaCl KR4 /L, MgSO, SR EHIE 0.4 g/L, Aot ]
dextran ; 36 h, 4547 & 3% , K BERT 1) 96 h. i &4 T, & 22 88 3 B B 7 T &34 28.32 U/
Bacillus megatheriums; — ml, oARACHTIE B T 151% . 3% 4 A M350 % 22 0 0 AHIE, 5 I i % %
fermentation optimization BRI AR R T — R R b A s,

IR HE.2018 -10 - 16
EEBN . FHw(1997—) , %, ) BRAABEEMEAA, S BXKFMEMAL, T 2HR T @AM AEY TFE.
SEIEMEE SR (1985—) , B, /" Bikik A6 KA TA, "B K F 38, 4, EBHLF 64 RSB EMH LA
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Abstract ; The microorganism SGC-2 with high yield of dextran glycosidase was screened from sugarcane soil

using nutrient-deficient medium and transparent circle method. The microorganism SGC-2 was identified

according to its morphology and 16S rDNA gene sequence analysis. Moreover, the conditions of fermentation

and enzyme production were further optimized. The results showed that the microorganism SGC-2 was Bacillus

megatherium. The optimum conditions for enzyme production were as follows: dextran T2000 20 g/L., beef

extract 10 g/L., NaCl 4 g/1., MgSO, 0.4 g/L., inoculation time 36 h, inoculation volume 3% , fermentation

time 96 h. Under this condition, the activity of dextran anhydrase reached 28.32 U/mL, which increased by

151% when compared with that before optimization. The dextran anhydrase-producing strain was firstly repor-

ted, which provided a theoretical basis for screening high-yield dexiran microorganisms.

0 55

VE Ry —Fiigs S, Ao e 1 i ] & — 1K
FfAT EREET 4> T A0 o — 1,6 ) 20 B, 1%
A 20N 1 B ERE I R S22 2R LA
Je D AR RS A e LA A
FAANE. BRI ol b, A @ it v LA R i
VA TR Ty 3 1) 2200 55 10, DT e ARG ™ i
FHIE U/ HRERHBRE , 42 i 2 R ReR L A T
PRIRIRYT 5T, A0 T 22 4 B A AR I A 2 T
(0 £ SR a), A W 1 Tl B A% R IR 1 22 W X
SF VA R D FRORS R, DA T X 468 45 0 24 Jl i 1) )
WHA TR S TR PRI S, A7 em
it R AR 3 A 3R A e I DA A A At
W ARITR MR T

A ERE T BEAE S ) A RO AR )
A, L P A0 T S T e HOR IR
SRR e 1 i A W T 0 119 32 SRR, AR 55
W % ( Penicillium lilacinu) 28R T & ( Penicil-
lium funiculosum ) , 41 T & 7¢ W ( Chaetomium
gracile) R 75 2% ( Penicillium luteum ) 257 %
i ] A A R DA AR 7 A5 e T 1) 440
FEEEBR F & ( Streptococcus s) KT B ( Flavobac-
terium sp) WELTHYETR ( Cytophaga SP) ZZE L
( Altermonasespejiana ) A8 3B B0l ] ( Pseud-
tetraodon ) I A AL W AT
( Arthrobacteroxydans ) 2" ™" . 5 B 1 3k U5 41
LU , 210 P R TR A A TR 7 il R A i I I ) 5 L

oalteromonas

AR /0 3 s sl AL T (58 25 0 3, (B
TG AR S T N O et — Bk
TRARL T B 1A R, L A T B 8 R S O
75.6 U/mL. Mohamed %' 47 & M — ¥k
B — 2587 A T M Ik ) BT R 41.8 U/mlL.
TR R D U8 077 0 HH P R TR 58 A
A. espejiana YSNA12 , AT TEMEFY i ) B 11
Jg 9 U/mL. 25 TLAR 46 % B A0 ¥ 7 40 1
Arthrobacter oxydans KQ11 7EAAL 4T 7= 4 e
W B OO S 140K 4.697 U/mL. (HLL F 05
ATHAFAE T P )l T AT S5 [ L S T
AT B FETGE HH — R 20 TR A 5 1 = 7 A e
TR TR AR , 0 FEAT 237 A o M E 7
SO, S Tt 108 vy 7 A TR T A ) B
FEIRHE—E B L BLA.
1 MRS ITE
1.1 #m

VUG SRR T R R T I5 K HRE
A
1.2 #=HE

i e % % k- A e R I§F T2000, 5t 2 ok
10.0 /L8R, BUEE MR E 5. 0 o/Ls AL AN,
[ IE 4.0 o/ Ly BiER B, B W% 0.4 ¢/L;
SR, B e 20. 0 o/ L 28K B, pH {H
FAR.

- 5 5% 2 - A7 E B IEF T2000, Jot 8 e 2
6.0 ¢/L; R, Btk )% 3. 0 ¢/L; NaCl, Jii &



W, % 2 15 7% A e K B A Al 0 0 2B R B A TR R T

.13 -

WHE 2.4 ¢/L;MgSO, , vk 0. 24 o/ L; 751
KECH , pH fH H K.

WA KBS IR - AR T2000 , BT ik
J£10.0 g/L; SR, BTk B 5. 0 g/L; NaCl,
[ EE 4.0 g/1; MeSO, , Tk 2 0. 4 ¢/1;
ZEMRKECH, pH B H 2K

LB 55500k 85 FUR, etk 10 o/ L B
B REWRIE S ¢/L;NaCl, BTk i 10 ¢/T; 2%
WKECH, pH H B4R

PRS2 A 115 C F ik i
30 min.

1.3 7%

1.3.1 BEHBFEAZE B 56, HICE KR
Al AT BE AR RE RS 1E MO BB, TR AT T
PEREFR AR b, T 37 CIRE T 3 &R 5% 3 ~
6 d. J7 ik 1: ] Simonson [ pR 1437 W] P& v ¥ifi %6
A ERE T AR TR AR, BIEE TC K AR A KR
FRIFHTAR B T VKA R TR 2 h JFEUH, FLTE
R R L 1 0 3 R e A T i Tl A
. 71 2 TEAC Y TRV 1 P L A3 o 1
== PRI, AT PR W5 31385 WY B L0 IR 10

e, YR ICA 37 HH P ) o 75 0 T Rl 2R 4t fk
T 37 CTHHE5E 48 h J5 A5 B 7% I T itk AT
i ORI P ORI R PRI AT R s A0, T
37 °CF,200 o/min E55:24 h. $¢ 3% AR
AW S T s 5 4k, 1737 C7F,200 o/min 553
96 h,10 000 r/min Z.0> 10 min B 5 o 52 Bt
RN BATEFRE 3 PR, BCF
. G770 HH BT ) e R B RR A T JE e s .
1.3.2 BEHMEEREEHREAZE HEEK
L 55 IR T e 7 A AR i P R T A AU
I, B0 24 h AR 1 Ik, 737 C 5548 h. &
Wbk 2 AR R4, T 37 °CF,200 1/min 3%
I 24 hi Bl % 3% MR A B R BN 3R
Hip 37 °C 1,200 r/min 353596 h,10 000 r/
min B0 10 min B E 5B & B )R/

PR TR 3 A AR, BOFME. Ak fg
10 1, FEALAREE IR A vp K I3 0Dy T TR AR
FERBERE SR () A= i, I L5 B 1R 41 i 1Y
IZOYSEE NN SIS
1.3.3 HHRMETE JBEFLEE 5 R
LRALF B R PR, BT 37 C R, WEIFid
SEHVETEAS B S RE , 26 2F B N g
FRRR BT 25 AR CIAZAS 2 B 2 5 M) >
U BRI T

FAEY) R S HUAN T 3 [ 41 DNA,
RS |43 16S xDNA J7 51, 374 I-1iF
54 27F . 5’ -AGAGTTTGATCCTGGCTAG-3" , F
7514 1429R ;5 -GGTTACCTTGTTACGACTT-3" .

PCR ¥4 I N AR R 1E M 5191 5 R 10 519
# 1 pL,DNA #i4 8 L, Prime STAR 34 i
10 pL, #3120 pL.

PCR 434z W #2 /7 :98 C T A2 4E 10 min,
98 C F725: 0.5 min, 55 °C 3B k0.5 min,
72 C R EEfH 0. 75 min,30 PMEH,72 C FLLE
{4110 min,4 C 347

{6 FH BRI RE IS FEL Yk 40 5 2l fk DNA, 3£ 47
e E B B9 B 8 PCR P2t & AR T
FE2S w0 . f BT 43 16S rDNA i A 3 %71 F
GenBank ${4f 2 v O AT 197 9113647 Blast 43477,
M GenBank Hrfe i 4% 1R Hk ) 16S rDNA KL [H]
JF5), R MEGAT7. 0 #R4HF2 5 19 NJ HL&R A4
HR G R E R, DL 2% 6 R 0 5 252
{E[IS, 19]‘
1.3.4 EEEEFZFGEMMRL IEiEREN
WK SGC -2 HEAT 7= Jl 2548 (e I AR L 4
JRES T4 ) Wik, Seill E A w1 A K il 26
RN, PO A LAt B 45 1. B A HE
AR T2000, 47 e BEET T70, o — LN, A%
B, T I A B DT VR A o 5 /L,
10 ¢/L,15 g/L,20 ¢/L,25 ¢/L,30 g/L,35 ¢/L,
40 g/1.,45 ¢/1.,50 ¢/L; A IEF 25 5 K 4 A
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B EOR R HIREN R R R R
$(10.0 /L) s B #4358 5 ¢/L,
10 ¢/L,15 ¢/L,20 ¢/L,25 g/L,30 g/L,35 g/L;
NaCl Jii e BE 4> 30 0 o/L, 4 ¢/L, 10 /L,
15 ¢/1.,20 ¢/1.,25 g/L,30 g/L; B3R5 5 K
1% 2% ,3% 4% ,5% ,6% , 1% ,8% ;535 L%
WE 4 %) o 30 mL, 40 mL, 50 mL, 60 mL,
70 mL,80 mL. DA b3 & 3 AT, BOF
PR 38 A0 5 AN [ 25 1 T G B A8 A 10, 3K
NaCl M3 Ay [A] 32 i e R 5 K T 4%
A X6 7 Bt TG 7 )5 .
1.3.5 EEEANONEFZE AIEFEEE 7
7 R DNS Lk, HAREAE IR : & W
#F 10 000 r/min .0 10 min J5, B_EE RS
FHBER . BGE 24 75 B J5 A RLE I 0. 5 mL, Jin A
FNEA 1.5 mL 3% A5 HERHET T70 (G2 opif) HYH
FEZFERE T, T 45 C /KB ARIE 15 min, 57
B3 DNS i i J50p o

S EBERE RN ZE B ol b 38 )
i, 2T S . WS 6 (U/mL)
A SCAE FIR RN ZAT T, B mL B AEL miny
(S AR A 8 1 mol 2 2 R P s ) T

2 RS0

2.1 FARETEREMHFESR
2.1.1 TGRS RAE SRR b B Uk A Rl

LRGSR 0 7 B R PR S OO AN 2R 1 B, 7 B
PR -1z B R 45 SR A B 1 .

i 1m0, fulf IR A 32 B P v ] LA ik
HH A T I T A TR (EDRE 7 325 B B T A R
2R R e IR I, RIS ZAE IR A
P RESE B TR A7 I ] R T B 2 35
AR TRRT TR0 Ao ) 52 W), 3 S50 T R ) 4 35 % o
ARHRAS AR A TS P AR ok D) W e 3 o i)
RDRE 2% PG AR 8 A T s 1 Al o
30 sfE R Ak 2 e TR B 60, T AT e W I
A T S B 2 AT i B B X R T R AN
fEHE, H A2 A4 Fa s HU i hg 7 I JB 12 .
2.1.2 SRR NEUIEEX 2wkt
W AN 2l A B % , L ARAGA 16 1Y 7 2 B Pl o
PR 50 Ak OB H A AR K e 3 37 3k, 42 37 C
7,200 r/min %55 6 d J5,10 000 r/min 2500
A5 E R, I T, T A e 1Y)
KRR TSR W 2 . 3R 2 Bifiry 4R n]
LIE i, Wbk SGC - 2 1 B V& ) fe i N
11.26 U/mL.
2.2 EMMABEEREREXESER

ARSI IR R P TR R 10 AR ) i S A2 Ak
WA 2 fFros. i 2 npgn, AR 1 AR 10 48
PR AE ) S K, WARTE AR E TR 7
JEASARE R B T WA B e
PRABMIE 2, HOE SRR AE — 2, Jo W) i 522 3t
G AR IR o 1 AREES 10 AU BRI

R A aRARE A Y 0 SR i R

Table 1 Isolation results of microorganisms producing dextran

AR iR WRATEFRE BB R ST R 7 B RS I

B H R A 107,107°,10°° 50 40 7 TR W Pl 1%
B H R B 107°,10° 50 43 0 A 5 W vk
BU5K A 10°,1071,1077,107 50 10 0 kGBI Vel %

WE 5K B 10° 10 5 2 Tz W Pl

HBELHE A 10°° 50 3 3 RS IE W el 1%

HBELHEB 107,107 50 0 0 RS IE W Pl 1%

HBELHEC 10°°,1077,10°° 50 32 18 LRE A Pl i

H#ELAE D 10°,107,10°° 50 20 20 LRGE W el 1%
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Pk, AT DA A A 5 2R o il e s k.

2.3 EHRETELER

2.3.1 HEEFLETEHER Wk SGC -2 7E0f

VR FRHE F A K 24 h S TR RO T TSR S AR AE

WE 3 fros. BB 3a) AT, B S BDE ,
* o, 25T, ML, BIE. t1 &l 3b) Al A,

SRR USSPl e B R T R R AR 3 B e 2

Fig.1 The transparent circle of enzyme-producing 1.4 pm 3.5, 8ok 5 R AT 5

2.3.2 SFFEEE  FIH16S DNA HEH51Y)

strain on screening plan

A2 AR B A 6 I R YRR SGC -2 BN 41347 PCR §™ S ALK
Table 2 Screening results of microorganisms I, L Uk G BT 4 Fr R, BB 4 AT FE
producing dextran 1500 bp AbAG — B2 RHAE 2571 , SN AR 06 s 1
» Dul mmw PR R 2 T A
XA gl R/me (Usml) G % 16S tDNA JEE T GenBank
MG-1-5 0.0077 0.0137 0.098 8 4.17
MG-1-23 0.0088 0.0146 0.0987 4.16 i
MG-1-24 0.0146 0.0237 0.1012 4.49 _J ,_:_ \,
MG-1-25 0.0142 0.0236 0.1015  4.53 I~ A
MG-2-3 -0.0018 0.0040 0.098 8 4.17
SGA-1-1-0.0145 -0.0071 0.100 0 4.32 -\ ’I _
SGA-1-2 -0.0234 0.0023 0.1032 4.76 ..
SGC -2 0.0685 0.1462 0.1520 11.26 '
SGC-4  0.1111 0.1508 0.1239 7.51 x 100 y
XJ-2  0.2003 0.2158 0.1060  5.13 o BT A b) i 2
XJ -5 0.1087 0.1724 0.1416 9.88
B3 W SCC -2 #9545 4E
W Son,, Fig.3  Morphological characteristics of strain SGC-2
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Fig.2 The genetic stability of strain SGC-2

B4 HFHHkSGC -2 #9 16S rDNA ik b 7k B
MXHtEE, YA 11.2 U/mL 245, TG B T R Fig.4  Gel electrophoresis diagram of
B, Sk BAI EBR SOC — 2 FLAT B 3 5 4 168 tDNA of strain SGC-2
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Bl b & A 1P 51 2517 Blast 34, AL Gen-
Bank T &£ 2 R Y 16S rDNA KL 751
2& NCBI ¢ 81 EL X, 16 #k SGC -2 5 Bacillus
megaterium strain( NR112636. 1) E. K ZF AT #
FP A DL BE B 100% . F] ] MEGAT. 0 {4 il
Cluster W 3, 32 F NJ E AP i 4 46 17 28 a2
AR SGC -2 FE N Y 12 Ml Gt =X 8wk iE 47
RO BE, G52RE S s, B S B8
PR SGC -2 HE REFAMT R RS KR m B
90% , AT ¥ E SGC -2 g E R AT AR
2.4 ABFHHNANREER
FEFERE A I 3R 3L [, XA ] 355 R 5k
IR AN IR  NaCl ot e B TR AR B A it 15 5
TR AT A, 0 E e DAY kI B R ik
[Ty
2.4.1 EHMBfiE S~ B L B E X B R 5
M) A [a] 2 R0 Ak SGC -2 AR KAy E %
PHER. B i bk SGC - 2 4 Fh 21 & e 15 77 B
37 C F 200 r/min $R¥% 5555 134 h, H |8 & I}
YRR W, AT BE IR 2 5 OD oo 8, 2 A2 1K
Mk WL 6. 18 6 7R, fEW) 46 36 h N, E AR AR
KAMEA ] B, AR R G 220, A2 W) i 218 4
Ths BRI AL R 48 h LUG , T AR E AR %R
B, A PR IG5, A= i SRR 596 h S
NFE ], AR S R IR B, AR L SE K FR )
7] 22 108 h LA, & IR R AR C 2 A A T

79

ERAE KA R R, S8R AR, FiRAd
Py T R B WO AR A AR A 4 R ) Dy
36 h.

E B[] i B & I, # T 10 000 r/min,
4 C 4T B0 10 min, BUF W5 800 & B ,
gnE 6 Frs. BB 6 AT, P bR i SR 48 h
P, TR T A T T IS AR, R B IR0
PRI R T B 1 7 R 0 OOk R TR AR 1) 3 B
FEA AU P B, G A TR 48 h J5 L 4
TREWE T BTG R B 4R =, & 96 h il IS B 0
1B, B A 10. 24 U/mL. 3% 3 W] >4 B A 3 5 5]
— B TR EE , BRI 6 43 A A e 1 8t , eI 1
PRIR G . Bl A B2t R A AR B2 7,96 h I 7™ Bl o
TFAA AR , L DR J2 D It B Ak e A T 3 B
TRV I FE , T SO AR 7 B RE O 05 T
LA, AR AR R S BRE T A VI C R,
SRR & T b A% v 78 40 ) TR A B 2 e 7 Tl
REJT, 77 i B R AN B R 3 96 h.
2.4.2 AEBREXFEEAIZM A Er
J& 55 5 W, A [ e U5 X & T 7 i X8 A 5
(ULIE 7). 4350 DA BT v B2 2R 10 o/ L () E R,
A EREH T2000, 47 HEME 1 T70, o — FLHE, Hi %
B, AT TERAE AR , T 37 °CF,200 r/min
I 134 h I 5E FEE ), g5 SR8 7a) iR A
&l 7a) AT, 76 6 i, LA AT Té W I T2000
KA R e 5 B A e S ) B, AT A E

90
99 SGC-2
100

Bacillus aryabhattai strain (EF114313.2)

75

Bacillus paraflexus strain ( FN999943.1)

Bacillus sp. JC267 strain (LM994040.2)

84

Bacillus kochii strain (FN995265.1)

Bacillus eiseniae strain ( HM035089.1)

Bacillus oceanisediminis strain (GQ292772.1)

0.005

B 5

Bacillus circulans strain ( AY724690.1)

84 Bacillus pocheonensis strain ( AB245377.1)
76 Bacillus bataviensis strain ( AJ542508.1)
100

Bacillus drentensis strain (AJ542506.1)

H#k SGC -2 8 A Gt et

Fig.5 Phylogenetic tree of strain SGC-2
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12.29 U/mL; HUOh A7 ek i T70, AGERE 5L
R ] 3 A oy g ik DR ST ) 5 I FE D R N
55,755 U/mL 74y ; I & 0 IR LA
7 R . TR L e B A R IFT2000 2 &

12
10_ +iFt1+ODeoo T 08
Z 8 0.6
5 6 g
c 04
fea s 10.2
0 o S
0 12 24 36 48 60 72 84 96 108120132144
G
6 HWSCC-28AK FHEWE
Fig.6  Growth and enzyme production
curve of strain SGC-2
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Fig.7 Effect of carbon source on dextranase production

P55 77 R 00 A

TR A 5 il i 5, 25 S 5 Jo VAR 8 %
A TR T B S 12 R, 25 R 7h) PR H
P Th) TR, WA A BERE T T2000 75 0 5 Y 1
I A T I T S 0 TR B R R,
A TiEREH T2000 gtk B4 20 ¢/ LI, il i
IKF] 14.6 U/mL, Y4 H ot & vk B 8 1 20 ¢/L
J& A ERE T TG 1B AR 20 o/ A
JIEWETEF T2000 $5cidk Jo7 i e
2.4.3 ARREXTFEARZM A F &M
o 2 I SO0 e I 5 A EE S5 e (DL 1A
8) . TR/ M bEAl G TR, AT R MR B 20 o/ L
) 5 T Bl I T2000 o 15 7% 55 i B 8, 23 ] 7S

25
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T 1
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=
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Fig.8 Effect of nitrogen source

on dextranase production
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BT 20 o/ L B4R PRVE B I R L I B
Ky HSEREN PR FR A AR O R B AT T Bl R
B B 25 R & 8a) 7. HI &l 8a) AT, TR Ak
SGC -2 TELAA N EERE A LABRE N A
DRI A R B TS s, Hh LA A A
B Bl A v, 1531 19. 86 U/mL. TEHLAIR Y
7 RERE ST ARG, PR AT BE S & R A A
BT ER, BRFER, AT LUAE R A, &
AR A K AR AE A, AT &
FERERE ST . UL, SR A R A AR
DA RE R AR, 75 58 A/ IR T Uk
5 /1,10 g/L,15 ¢/L,20 g/L,25 o/L 130 g/L
XA e T Tt I 0 1) R ], A5 R AN ] 8b) B
IS WA PR T TR RE BN TGN, A e T
CPIELY Rt =) SN Cii) <k N BN g 735
10 o/ L B}, A5 el R ey , i 2 22,45 U/ml.
PRI, B 2 PR ) R B F v A 10 g/ L.
2.4.4 NaCl REREX B2 & 1T
G AR BE XoF TR R 7 T P 5 T, TR A I RS 7R
S M S AL AR AN R B R, S5 R ANl 9
BT 7. RIS 77 il NaCl i b 4 /L,
4 NaCl ik i =T 15 /L J5 , WAk Y HiFge
JIOA T %, X4 NaCl ik 35 8 25 o/L B,
A TR Bt e AN R e K™ Bl Y 50% . Bl I
AL, BEREPE T NaCl J5 v BE 45 h ek
2.4.5 HEMEXFEAIRZIE A [F R X
A TN B TG Y 2 e AN 1A 10 . R I 10
AIHT, 42 Ao a3 R B TR
MAEYE K ANRE ™ A R A R T,
SUEHE A Befh i i, IR B K2, K B
REFRILE AR VIR i, 2 800 T R,
WP AT 6 A T e T T ) ) S ). A
2GS0 mL [ L WO, YR 1% T2
3% BT, BRR ™ A e W T A IS W A e s
Tt Ay 3% Bif 3k e e B 9 , 4 23.32 U/mL; Y
R 3% B, WS 2 T R Bk 3%

e R Rl

2.4.6 FHEXTEEIRNE B IEE
R AL 3 AR 5 R HUR O FLAR AN R,
SR KRR P T A 75 3R ) o 4 R
TR W A R Tl 114 A 7 3538 B R 2 A
BRI A it SR ), B AR 1) R/ LR T
AT LA A TR 0 P 7 A AN [) S 9
XA TN T il e 05 1 R i 4 18] 11 .y
L1 a0, £E 250 mL HEFE A A 30 ~ 80 mL
AT I 5 I i, TR 7 A TR T Al P T
It 2 B S N S 4R = e R I R 1
) 50 mL i, BTG X2 fe iy, O 24.48 U/mL; 2
Je BRI (A B v, 7 TR TR TR R
D KOG, AR R R IR L IE 7 4R
PRI RS SR T O O AR TR R I
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N
w
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Fig.9 Effect of NaCl concentration on

dextranase production
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on dextranase production
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Fig. 11  Effect of different liquid volume

on dextranase production

2.4.7 ZERBMRUER 1 LA
FrHE N IEFRFATT , o0 ) A e 5 97 TR ik 84 h,
96 h,108 h, gt — 25 7 7 Bl 7% 1AL AL Y m] 5
P, HEEFANFE 3 iR, 7684 h,96 h,108 h 3% 3
AN TR] R, A W S S T e I, A
A H R R AR I R B — 2 2 R Bt
3K 96 h B, BTG 35 B B 5, 4 28. 32 U/ml,
FEARABHETY 11.26 U/mL #2855 1 151%.

R3O RACK B R AT 6 B L
Table 3  Enzyme production with optimal

fermentation conditions

KR I YA W H i/
iR/ h 1 2 3 (U-mL™")
84 20.30 22.62 21.53 21.48
96 28.45 27.96 28.55 28.32
108 24.72 24.08 24.10 24.30

3 4hig

AR SCHTIZE WA V76 H TG 3 i ok 1 T —
AT )7 o % R A T Y Tl R A, R E N B
REFAUFFIR X R B R E AT AL, 75
BT TR = A W T il A e fe 100 7 Wi 2 1R
ATBERIEF T2000 B W )5 20 /L, 2 A o it

WP 10 ¢/L,NaCl i gk i 4 ¢/, MgSO, Jii &
WS 0.4 g/ L 5Bhifa] 36 h, S 3% , A BF
FE] 96 h. %45 F T BiE% 5 328.32 U/mL, &5
ik mr Y A 95 11,26 U/mL AH EE, $2 05 T
151% . %A JHe ik Il 7 2 T A LA S 4T
I8 1 ELH = R, B = A et i
AT HAT RS ABETE A B 1 HR IR Y
A RN il = A T, A 7 T2 oo 7 A R T
IR TSR T —E 1 RS R,
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Abstract : Three vegetables of thistle, patchouli and fennel in same growing condition were collected, pretrea-

ted by microwave digestion and determined for contents of K, Ca, Mg and Pb by atomic absorption spectrome-

try method. The results showed that the stems and leaves of three vegetables contained abundant K, Ca and

Mg. Moreover, a certain amount of Pb was also detected in whole plants of three vegetables. The enrichment

characteristics of four elements across different parts of three vegetables were specific. In that, the element K

was preferentially accumulated in stem of thistle and patchouli and leaf of fennel. By contrast, the Ca and Mg

were preferentially accumulated in leaves of thistle, patchouli and fennel. In daily life, people can choose veg-

etables according to their different requirements based on the different trace elements and mineral elements in

different vegetables to keep balance of trace elements in body and keep health.

0 5lI5

BEE AT B E R LR H =N, T
il gh A Y BT R i SR T R AT
EEG s B AG +oEE.

HIFF ( Nepeta cataria L. ) , R 4RI, 44
2ot B ISR Y, FE TR 22 FAERE ] A
2y, BRI R RSE IR, e e 2 2
—. AN IR R A R R 0 O R UK, AT A
NIRRT IR 5, A
IREEESE , i FA By & T B A2 TR
S (iR

#: 7y (Agastache rugosa) , 57 4 HEBE Ay R
WA LUV 55, s s B B A 7 Je O i AR A
Wy, R LG 25 B IR IEAE ) , £ 4 45 )
203 A 67 BT 07 B AL AL B ik ik
MXSFE DAL, Al s A2y, T E WSS T
AT RIE I, FHHHIVE RS A KRRy,
NI JUARAE AT FH AR 3 22 1 v e 24 ] R
FI]:E]Z_D*@ .

/NI T ( Foeniculum vulgare) , 5 44 a7 7 il
5 SRS IE B B IR, 24 4R AT, B
TEF R 25 30 DX 247 R 5. /] B AT RRIR A
W, I 2 T A R R A ), ] P4
FAF DR AN VR WTOR b /INTHT e B B 2
— Mo AR, P EAE R AR E T
e N TR E T BT 2002 AR Y
COCT ik — 25 MG DR A £ i SO A L 10 3 )
HORLE I 25 B (RIS VR b 2, /i B

P (0% L T % T o 5 5 o 4
E2E: L (TR

DI 3 e bR it i S 2 1 R A o D
HEW G 25 FE R A 2 45 T2 BT 2 Rl i Tk
SR UR VR L 105 990 J3 TG 28 A S v 201 2
FIZG 4y 5 S Al 4 26 B30 4, o J2 % I ke 5 5
FRAR RN B Y R 2 " g o
ERCPNIN I S E XN P un e e P
(LA A AR [ 1 A P o B B B R
i1 E AR, BRI K (K) REAS 445 40 i
A 5 17 S A L 2 200 B ) £ 0 2% A, L
(5 BAL I VE R 450K (Ca) IR AE i R
) = BERRAS A1, U B8 18 A1 6 40 L 45 B 1 3 3
P A PLR I BB 860 % (Mg) 2
A S TR, A A SN R 1 A LK
T K, 25 5EA RS M, 252
BTG AL IR T, S P 40 rh A e e 2
WIFTCE , R IE R 2 HLRE IE 2 47 i &
3 B P YL PR B R Y E R 2 4 (Ph)
TE N AR RERE A, 75 5 25 AR, DT {6 4 14 I
AV WS 0, X4 U I s RS R TR
B E.

W I, AR SRR I A I 3R 451 R 1Y
FIT FERAVINEIA 3 b2 15 U5 A IR ok
5, UM AL BERE 5 SR P O SR T IO 3 1
XPHZE i K, Ca, Mg 3 Bl 1) B0 £ & it
FIERJBICE Ph & BT ST, LI 42
24 [V S R 0 ) R O R TE R 1
W, I 40 37 24 £ ) Y5 S 0 0 e R D



EEVFMEEKIET 3 M 5 B BTRNE REENR " 23

ATE A BRI B RS A IR
1 SEE RS T
1.1 23w 5K

SERRRE T EE DR, PR A
JETT BB L.

FHGH] ¥ HNO, (GR) , M & 7 XL
TAHRAF K, Ca, Mg, Pb 703K br #EAk 5 15
(1000 wg/mL) , JEHt R ARERE A FR 2 ]
773 La(NO, ), , CsCl, L igBTHr T A= Au B i
AR
1.2 LW UHFEEES

DHG —-9145A #Y g, HfE i S50 X T 446, B
i —E R AR A F] 7 CP214 BYHL - RF,
S A ( B A R A ;5 Speed Wave
MWS -3 TG A A, 71 Berghof 23 )75
AA240FS I H1 AA2407 I 5T W% U 6%, Pb
20 AT, 56 B BL L 24 | 775 K, Ca, Mg =5
O BARRAT , s 3 A s (b 50) A R W) 7.
S Fiv Y 3 B A 8 P AR AR 3 B 10% 1
HNO, IF R0 24 h, JF 25 8 5K 36 vk T
Je 55 .

1.3 XWAHZE

1.3.1 FmATaE KR THIF A KI5
AT TR OT 2R NE R, 2B A
WS T3 LS R S, O A RO 22 1R
TN B K e T4, B AREN /S T 80 °C
HEFE PR T PRI OF R R 6, 1 100 H i 5, B
Je g A it e A B OR S 42 v g .

Gise P YRt R SAFESRIUR E
BB HLY RS, O HER I e 5 8,
KANSEEE BTSSR E Tk
vt ) TS AR 1 30 T T T A T T A AL
P ATR 1 M A e T A R A R
AUALFE T %, PR HR e B P PR BT T 58 0T A 114
T RE RN 5 IR 3 TH il &) 3 LG 2R 400 2K A 2

T 2t A5 Qe B il s e o, ol A s T
fe TRV P T i B R B 4 v, )1z
BT R A R A S i
BBUARIRE T A XA St A T I Ab 2.

1.3.2 MKEBREFNZEE WHEOHTH
0.203 6 g,#17F2£0.200 2 g, ZEFN0.204 5 g,
FEF2£0.200 5 g, /NEFM0.200 2 g, NE
2£0.200 8 g, 73 & T IHARGHED , INA 6 mL ¥k
HNO, , 3505 I H 283 180S0 1) T i Tl
BAERA P TEDLA S TR AR AR (L3R 1) TR
FTRE I AR AL B A5 30 () V55 325 W MR e 7%
225 mL 5T, HEE T /KERZZEZ, [F
IS A, BT 4 °CUKEE T RAE , R
1.3.3 BXHERPH4IMTERRENENE
ETEEHE R TRBOGIEE D E G
SR Y K, Ca, Mg Fl Pb & £, 4 FloT R
E AR TR SRR I 2.

1.3.4 AT RnRMRERIIBROES i
WM 100 pg/mL 1) K, Ca, Mg, Pb FRifEAG A
WABCH] : fER RS I S. 0 mL & T RARMER K
(1000 pg/mL) & F 50 mL & firh , AR

¥ 1 3 R EARKAE 0K RS
Table 1

The optimized digestion procedures

of three vegetable samples

SR WE/C THEEAE/(C - min~')  PREFH][E]/min

1 150 5 10
2 190 5 15
3 100 1 10
4 100 1 10

K2 ARTFN R A K
Table 2 The optimized working conditions for the

determination of four elements

OGP pRegTE ST ARE PR R
% /mm  fFE/nm /mA /(L emin™') /(L - min~") RS

K 766.5 1.0 2.0 13.5 2.0 ¥
Ca 422.7 0.5 3.0 13.5 2.0 *
Mg 285.2 0.2 2.0 13.5 2.0 iR
Pb 217.0 1.0 10.0 13.5 2.0 bix
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$H 1% 1) HNO, B B2 LR 3#5) 1 .

Sanil G o S & ITvl U 7 3 7
(100 pg/mL) P i 45 70 2= MR ME R 5.
Hh, Ca 1 Mg FHRTHE 28 5195 W Hh 22 im AR T )
La (NO, ), 3 W, I fff H e 4% ot & Wk & Oy
6.65 g/L; K BbRIE R I -h 2 A S K
A L R R CsClL IRl o A s ik
3 g/L.4 FIOCEIRER IR BRI W3R 3.
1.4 ptREEGRIEFRZEE R

TEFRKE I E R T E R 2 R BUEAR
(1) Ca VEAIARICER AT S5, F 58 AL 1)
IFR TG , DAk — 20 36 Tk D0 o 45 2R 1Y)
PEHCL. 3.2 4 1) 6 FPH AR AS 5 mL, 43 5]
A —E T W B Y Ca FRUEVETR % IRER 2 Jr
AN A AR 25 I s Js 2 A d vh Ca 1Y
S R AR

R=C,V,-C,V,/C,V,
2, R AR/ % , C, Sy b I 45 o1 & ik
BE/(mg « L7°),V, R lds e e & R BL/mL, C,
M IARAT (55 1 %) A %/ (mg - L7Y)
V, A IARBIAE AT mL, C, HINA Ca bR
WG TR/ (mg - L71) V, SAIA Ca i
VSRS AR/ mL.
2 SR 50
2.1 HRPI4MTESENST
2.1.1 4FTENLERAAFESELMEMEX
RE TERAERINE XM, R KM I 1%
W XF 4 FhoC R MR E R IS T I E , 15
BTG ER ML N 7 FE e M A OC R 5L, a0
R34 AFAF AT R IV IR iR A B

Table 3 Preparation of serial standard

solutions for four elements mg/L

JUE W W2 W3 R4 RS
K 0.4 0.8 1.6 2.4 3.2
Ca 1.0 2.0 3.0 4.0 5.0
Mg 0.4 0.8 1.6 2.0 2.4
Pb 1.0 2.0 3.0 4.0 5.0

4 P, R 4 v 1E 4 ot R PR HER S

VIR BEY IR N, e A9 2 bk [ 091 07 R 9 4L G 2R

HAE0.990 4 ~0.999 5 Z ], UM I ke

PEALT

2.1.2 HRHPELTERENNEERS SN
3 PGS R ARAE i R A 4 FOTER

HAAE 1T A 2 .

1) il 1A%, K, Ca, Mg 7£ 3 R 32 P 1
SR, R AERE S A
HESRICR Pb. 4 FOTR LN E R 3 Mt
S il P B = AR ) O < IR AR K> Mg >
Ca>Ph, &+ K > Ca > Mg > Pb, /N 75 H
K > Ca > Mg > Ph.

2) W1 2 RT3 g S0 25 I R R OT
R EEREA T AT ARER S K &L
THAEM tp & &, 22 i S 8 3 % T/
[ A K iR SRR AP SR 2 15,

k4 AFAENEED AL ZEAL AHK

Table 4 Regression equation and correlation

coefficient of four elements

JLER Akl HRRLR
K y=0.3517x+0.049 7 0.997 6
Ca y=0.058 4x +0.016 0 0.999 5
Mg y=0.506 1x +0.025 2 0.990 4
Pb y =0.054 3x +0.009 1 0.993 2
80
701 1_
60 1° T
Tep S0 - r | Eﬁ
. - g | /J\IEI%\
@ 40 = i
£ = [
i 30r | I 1
o —— - Hlx
20 i 5
":{3&‘2 —— z E!J
or - S B
0 R L =N o=} \
K Ca Mg Ph
TR

A1 4FTEEIHRREHRFSTHEE
Fig.1 The contents of four elements

in whole plants of three vegetables



R VF B ARG T 3 MRENT B K BTENERFRAR 25

XAIfesE T g K AR Y T
B[R L. Ca 78 3 FPgi e py &m0 5
FHAZTHE &, I Ca FEETEZET
TR TG AR Ca FEEHEED Y
L6 £ /NEEH Ca AP
Y 2.8 5. Mg 7£ 3 Fhgi it rh i S e T
HAEZEP W&, W] Mg oo &R E 2 &£
A VERISRI RO, B B E 5 ) Mg A
Ok B 3 Mg TR WIEH, I8 SHE Y
BYERA X RS A RERMHSER, 1 Mg &
MR R FEE RS Ph B R I A
25, &5 8 0.15 mg - g Al
0.094 mg + g~ 7/ B 22 K £ Ph, i /)N
A P S 0.482 mg - g7 B
GB 2762—2005 KA FME "™ BREEFIM-2 8

55r
50F I K
T 45T
. 40_
o0

30
251
20
15
10

Ay
2

TG 3 P/

([

M2 4HAxEIFRRXFRRIZFHEZ
Fig.2 The contents of four elements

in different parts of three vegetables

KPWAERERERIOURAE 5 Pb F 8 <
0.3 mg « kg™ pHULF W, 7EHTI Y 3 FhBE %
N Ph SR T E SOME I T
P, IR SR A A 1 B 32 B A A SF R
B B Ts o BTilARY 3 g Pb 3
R MR A R AT,/ e R A 058
HE 4R Pb BYBES), Horh it 702 Pb R I %
= AEHRAL. X ] BRI A A K e,
Ph A0 5y A% /Nl A v v L A RE S /) o A
BT N5 B 2 b WO & 48 Pb &g

TR PEAAE Y I T ZRARA WRh . — 2B
LIRS 5 — 2By 1) I TR AL 5
e oy WO <53 B U R AR VR, it i Hh ) B 4
R vl S ik W nt A2 LY G
2.2 mAREMLERIETNIEE WA R

FEdl R Ca JUER BN BRI RE 1A%
WS Ps. 3RS AL, A AR ALY Ca [5]
R AE 86% ~ 119% Z [6], K5 %6 FEAE 0. 1% ~
1.0% Z 18], WA L9675 105 o L B0, HERf
[ERETE
2.3 #FmlENTMRERSHERGZ

KFEZET - SRR I oy v, 05 o
TE K AR UER -5 RE fh R P 3 AL K3
Sy BB Cs ™ 00, LI R KAy s A
W2 R A B, AE A R VA WA df R A3 g/
CsCl PRI R o i R B R

Ca, Mg 7E75 T - ZHR G I E A T

A5 HP Ca L&Az e F Al R F R

Table 5 The recovery and precision of Ca element in sample

R Jﬁiﬂk&f Jlnﬁﬁii?@%lfﬁ TR AR imﬁiﬂﬂfgi}i Mg R K

/(mg L) /(mg L") /mL /(mg-L7) /% /%

B 1.755 6 1 0.1 1.744 5 119 0.1
R 3.088 5 10 0.1 3.118 1 86 0.2
R 3.690 0 5 0.1 3.7118 96 0.2
AT 2.243 7 2 0.1 2.242 8 110 1.0
AN 2.470 8 2 0.1 2.463 5 105 0.2
YNGR 3.296 0 2 0.1 3.266 7 90 0.4
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Az PP R R I BGIDR THER. 12
Y AE R ISR BOANEE b AL 6. 65 /L
TR PR RV A T R R, LA A2 00 Y 2R

AR Pb AEZS R = LA A K FHE T
THAYRIE , AE P 217.0 nm |, AEFRAE AR
. A SRR FAT R 505 1 LATH BR A R Y
k.

3 g

ARICR I RO XA [ A
WEEAAE T 3 Mg ST A /NE A 4 B
JBILEK K, Ca, Mg, Pb (9 & R AT E , HLEL
4 FPOCR I A 3 PR bk ERH e
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Study on the pectin from high-concentrated mixed slurry of

reconstituted tobacco degraded by pectinase of Penicillium janthinellum
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Abstract: In order to reduce the content of pectin in reconstituted tobacco, the degradation process of pectin

by pectinase of Penicillium janthinellum was optimized by single factor method and orthogonal design. Then the

pyrolysis products of samples prior to and after enzymatic hydrolysis were analyzed. Moreover, the enzymatic

hydrolysis samples were added to the cigarette for sensory evaluation. The results showed that the optimum

conditions for pectin degradation by pectinase of penicillum janthinellum were as follows: enzyme activity

3000 U/mlL, the ratio of liquid to solid 1 : 1, reaction temperature 50 C, treatment time 3 h. Under this

condition, the degradation rate of pectin reached 28.63% . After enzymolysis, the molecular weight of pectin

reduced from 341 kDa to 55 kDa. The composition and content of pyrolysis products changed obviously.

Besides alcohols substance, other flavor components decreased such as phenols, aldehydes and ketones, esters

and heterocyclic. When the enzymatic hydrolysis samples were added to the cigarette, the aroma of cigarette

sucking was rich and delicate, the penetration and sweetness increased, the irritation decreased and the after-

taste was pure and comfortable, thereby improving the quality of cigarette sucking with slightly weak strength.
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Orthogonal test results of pectin

E

Table 1
degradation in high-concentrated mixed slurry

by pectinase of P. janthinellum

EU U .AmL_, , BoCCoD g%ﬁi

1 14 000 1:1 40 2.0 18.12 £0.58
2 14 000 1:3 45 2.5 15.26+1.78
3 14 000 1:5 50 3.0 28.40+2.62
4 6000 1:1 45 3.0 27.50+£3.52
5 6000 1:3 50 2.0 25.58+1.53
6 6000 1:5 40 2.5 12.90 +4.45
7 3000 1:1 50 2.5 26.24+1.25
8 3000 1:3 40 3.0 27.34+0.99
9 3000 1:5 45 2.0 19.49 £2.56
R 3.73 3.66 7.32 9.65

BRI Ay B, G, D,

FRER D>C>A>B

INfIE) > R > WS ) > BRI EE. A S

J114 3000 U/mL Ry &S, BRI ELPA 1 0 1 R fx
M, BEARIRE DL 50 °C Ry feth, IO BsHE[ DL 3.0 h
Ty E I, AT R 2R SR R R R e L AL AN

Effect of enzymatic activity , hydrolysis time,solid-liguid ratio and reaction tempevature on pectin degradation

AB,C, D, TEZ I AL A A F AT IRAE,
I i 5 K B B K 28, 63% . 4 2535 DL I
1 467.29 U/mLINHE % IXY - 17 K& BRI AE
50 C 45 N B AR AR 12 h, BOROR AT
29.38% . 5 HLERAN L , AW ST A BEE F1 5 5
WA SRR, P g st ) R R e, o 3
Tl A AR HE T LA M R A T R A A 22
4 h FEIRER 13.08% . 15 HLAE M 1L, ARS8
(IR SO R R AT

M 2 AT LA H S L R I ] £
FAHYIRF Fo o (2,18) =6. 01, BEHH 50 I 1%
RIS s i) X SR JSG P4 A it 6 S WU g 0 3 5 kGOS
JIRUERE L F B KT Fy 5 (2,18) =3.55,
H/NT Fy o (2,18) =6. 01, 1t S /7 FURHE
FRGE iR S AR TE )
2.3 HEMOFENNEER

PIOrBC 2R B0(K,, ) s A b 8 SR s oA
S FRIXTE (logh ) S YA bR AE bR il £k , 25
AN 2 . g A AR N

K2 FEZMER

Table 2 Results of variance analysis

B S Nl H B W F{H F, BEN
A 65.84 2 32.92 5.83 *
F,,s(2,18) =3.55
B 60.36 2 30.18 5.34 *
C 275.17 2 137.59 24.35 * %
Fy 0 (2,18) =6.01
D 426.21 2 213.11 37.72 * %
R 101. 63 18 5.65
Jvill 929.22 26
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y=-5.4858x+6.5379  R*=0.993 7

H IR LR B e e TR A5 S v AR % 43
Fit g 341 kDa, 28 e AL S A it rp SR Y
P BIARXT 3 B S IR Z 55 kDa, i B 8§l
g iUy (LS S T s N iy N e e |
AR
2.4 HmELETERAEBIEYST
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Rt A G0 T 2K, S I A R LR 3.

M3 LA, SR R GRS
Mgt o A U o F S B R A T . Hi 18
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E IR B B T e S A B SRR A
R R R | WA P SR A A, LR A
T 12.71% Ji/0 3 10.65% |, Jiis 10 SRk
RSB . R A= 1 288 ) T R R TR 28 W) Jo 8
R H TR H) o, B TR B R I i I %, 3
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B o & AR R e 5 i A, i 5. 98%
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Fig.2 Molecular weight of pectin in mixed

slurry before and after enzymatic hydrolysis

determined by gel filtration
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CE VRN, A EI T 458,

1) T8 75 2 Tl I A e VR TR B I P R I
A &AW 77 3000 U/mL, BHE LG 1 2 1,
M AL EE 50 °C, Kb BRINFA] 3 b, SRS A it o 2R
R38N 28. 63% , RISy 341 kDa FEAIK
% 55 kDa.
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Table 3 Results of pyrolysis products of pectin degradation in high-concentrated
mixed slurry before and after pectinase treatment
E] S ) DL /% AU AR T 43 1™ /%
JERE R Ak B 5
MG - 1,3 - &4 90 6.85 +0.01" 5.42 £0.02"
2 - 83 0.38 £0.03" —
Pk 89 0.40 0. 10 —
2 - “HIIR O 96 0.17 £0.11° —
1 - 245 93 0.06 +0.10*
2,4-C0 % 80 0.09 +0.02" —
ey d 99 0.97 +0.07°
XS 98 0.13 +0.00°
filg Wi -2 — FA4% 84 — 0.18 £0.00"
e 1 - BRI -1 -HERE 83 0.09 +0.01°
1,4 - 45 80 — 0.01 +0.01°
1 - +—4% 87 0.03 +0.02° —
1 -+ 97 — 0.07 £0.00"
1-+=% 98 0.05 +0.02° 0.08 +0.02°
3 — - R 97 0.10 +0.00* —
L — s 99 0.23 +0.00* 0.08 +0.02"
1 -+ H M 99 — 0.04 +0.01°
1E+ Tk 95 0.04 +0.00*
At 18 Ff 9.40 +0.21° 6.04 £0. 18"
P 92 0.65 +0.00° —
1,3 -9 s 92 — 1.72 £0.02°
Mz g 84 0.27 +0.01" —
Y i 98 0.72 +0. 00" 1.11 +0.01"
R -2 - 2806 -1 - B 68 0.61 +0.04* —
FH 30 P i 80 0.26 +0. 06" —
At 6 Fil 2.51 £0.09° 2.83 £0.11"
2,3,4 - =4S -6 - IR 87 2.72 £0.00" —
1 - F3 -2 - P 83 5.27 0. 03" 10.59 +0.02"
FH 38 T S 84 0.77 +0.02* —
i E AL T R 92 1.52£0.02° 1.58 £0.02"
4 - A -1,3 - 91 0.38 +0.00* 0.53 +0.02°
- B -2 - IR 87 0.59 +0.03* 1.30 £0.01°
2 - -1 - 70 0.09 +0.02° —
1 - (ZWEESRE) -2 - THH 83 0.21 +0.03" 0.09 +0.02"
3 - WL -2 — T 95 0.58 0.01" —
2-HRE-2-F -1 90 0.11 +£0.01° —
RERIZSE 53 o s -1 ,2 - T 93 1.42+0.02° —
FF R B 3 975 T 96 0.68 £0.01" 0.85+0.03"
3-THE -2 - -1 - 94 0.49 +0.02° —
N 76 0.16 £0.03" 0.11 +0.02*
2 -FRH -3,4 - Z“HEL -2 - 0E -1 -1 76 0.33 +0.00* —
FH 32 I i) 84 0.12 +0.02* —
323k -2 - -1 - i 87 0.24 +0.03" —
3-23 -2 - R -2 - A - 1 - 96 0.45 +0.01° 0.21 +0.03"
- HELIR 2 93 — 0.20 +0. 02"
1 — i 94 0.12 £0.01° —
&1l 20 Ff 16.27 £0.22° 15.45 +0. 10"
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Table 3
en s . FHXTIEE TR %o
251 By A VEC S/ % [Ty e
1 — H3E - 1H - ngrg 94 0.08 0. 00" 0.66 +0.06"
M 91 0.32 +0.01° —
Mg 86 1.28 +0.03" 0.83 +0.01"
2 — EH LI 73 0.08 £0.02° —
4 - AT 70 0.18 +0.03" —
3 — I SLnL g 94 0.20 0. 03" —
TR 2 - LEREEK 80 0.17 +0. 00" —
73N I B 97 0.36 +0. 04" 0.80 +0.02"
3 - AL E 87 — 0.10 £0.01"
5 - GHE - 3,4 — L 70 0.08 +0. 10" —
2 - Z Ak 84 0.12 0. 12 —
1 — i 94 0.12 +0.03" —
LS 96 0.08 0. 00" —
K B 97 2.20 +0.02° 1.88 +0.03"
At 14 F 5.98 +0.02" 4.28 +0.05"
PITRR B I 92 1.49 £0.03" 1.72 £0.05"
1,2 - Z " Fsh 2 iR s 70 1.08 £0.01° 1.72 +0.03"
Bkl vy- TNEE 87 0.30 +0.02° —
WBER o - HHE -y - TINES 73 0.48 +0.02° —
LR S A i 72 — 0.20 0. 02"
At 5 Fif 2.39 +0.02" 1.92+0.03"
ENL) 97 0.87 +0.03" 0.27 £0.04"
LB B 98 0.45 +0.00* —
XF H 3 97 0.68 £0.02° 0.06 £0.01°
SiEYIIP-S0) 94 0.72 £0.01° 0.14 =0.01"
22 28 96 0.32£0.01° 0.16 £0.03"
1,3 - " HHE -4 - 96 0.17 £0. 00" —
FESR R 89 0.14 +0.01° —
X LRy 94 0.36 +0.00" —
seppgy 4 TREEAIAKRE 95 0.37 £0. 00" —
Tyt 2 - WA HE -4 - ZHH 87 0.14 +0.01° —
L8N B By 88 0.10 £0. 02" —
2 - H&ESE -4 - ZIRHEOR T 93 0.35 £0.01° —
SRE T 1,3 — ik 91 0.06 +0.00° —
ST &b 98 0.15 £0.01* —
P 94 1.49 +0.02° —
S 86 0.47 £0. 00" —
B 82 0.12 £0.02° —
2 - THRHER 84 0.12 £0.01° —
At 18 Fi 7.10 £0. 11° 0.63 £0.09"
ik 91 12.71 £0.02" 10.65 +0.02"
N R 78 1.15£0.01° —
REE  mkm 77 — 0.14 +0.00°
HEEEER 80 0.1 +0.00° —
At 4 Fp 13.96 +0. 12* 10.79 0. 06"

AT B L SOR 5% KO BB EVER S AT RARAD A, SR 5% KO b2 S  — R A
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Abstract : The white rot fungus ( P. Chrysosporium) was subjected to continuous subcultivation and domestica-

tion to improve the nicotine tolerance of the fungus. The degradation efficiency of lignin in tobacco stem was

compared between artificial aging and liquid fermentation to obtain the optimal fermentation conditions. The

results showed that the domesticated white rot fungi was effectively planted on tobacco stems. The content of

lignin in tobacco stems reached 1.93% , decreasing by 23. 11% after 24 h of liquid fermentation under the

optimum fermentation conditions of 34 °C and 6% inoculation, which was comparable to the degradation of lig-

nin in tobacco stems after three months of artificial aging. The content of total sugar and glucose increased

10.84% and 4.86% respectively, which eliminated the unpleasant odor of protein burning to certain extent

and improved the wood gas in tobacco stem burning.

0 35

HRASE 2 A - 114 B 2 2 B0 70, e e A
B AL A2 R 25% 2o A A 3R
RPN IS ST BUE L - RE e PN 41|
A, {EL R 38 73 JA 5 8 = ) 1 £ 6 0 R 7
BEREAR" ™ KRR b SR KR i 2 R A T 2T
HER A TR S A BEY) o 25 Ry, i 8 T
(EAAIES I a4k pae S EA P b € i1 P
VT, B A IR I e A S )
PNAERR T, 32 R 22 1) 7 S IR A 22 35T (.
J R AR B BTSSR

MR HR R A B R 2 T A LA
AR TN e 17 2 ) B PR ) B 1 — o 45 4 52
2 EM HREAAYZEBENAEYI R T, E
SECAEF LT HE R TN HER 125 B 2 ) H S 2
£ SR BT AN RE P B S5 KR
VEN R = R EE o 2 — , 18 iR I 4
P TR L R LS B A o
/D MR P P AR SR R AT R T I A A
R HRJGR N 7 A 1A 0 5, L R R
g TR, A PR A L R R Y
M i SN BR ] 1 M A A PP A S 0 G
010 PR P 3 3 KRR AT 2 e A
= JAAE R O EL A — 2 A s A2 BRI RERS
T b P B 2 R P R - sl AR P 2R R
RV H B GOR JCR S, A A A
(IR 2 A 00 i, T A= 40 il 0 AR IR ) 20 T
PN FRRELE A~ B B I 2R, I Sge e ) K 73 1 1

il AR A ) o 1) o3, 2 T A R R
PR A A B I — R IA #5/Nr
B, eI B AT Ml 25 0 A TR A )
o PR EE

1B 2 0 AR o 3R B o [ RE ) 10—
KL, T RS 8 o 43 A J5T 3R R A 1 3R X R
JZR A T R AR O, DT P A AR I 2 4 35 1
it BB, R TG W (LF 4R P 2F 4
R ORBUR) B AR TP 5. F T R TR X
R AT X A A 2 JORE R AT [ R A T Ak
B 80 kA B R AT e R A R
1 AT R AR R A () R BT 3R, AN (R A% A IR A
R AEAE B 7 A 88 B AR S, T HL AT LA
W Ko TG Ptk i, /oy A B A
SRR, %ot o 38 M0 S R A 2 VA A TR
R T AR R R R A A
i, A TG SR THEERR
JER E Y. a5 B 45 il 2 IS - Coriolus
versicolor TA2 4b 3L J5 11y XH B il 25 7 2 4| it FF:
W LTS I0 26 M b, A AR AR R
MPAEES 2 T Rk D E e TESA
VPP IR A BT 2R 1R P, 78 B AR s [
i v MRS A T 248 5 T A B K ) o I . v AR
JEAE T (P chrysosporium ) i F JE T2 A 2
PR, TETS KA B | I 5 DA SR AR AR 2R T
TS T B I R (RN R A A i 2% o A
Al TR S TR B 0 . ST I, ARG
I F 8 T X A R AR i BT 5 T (P chry-
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sosporium ) FERRNHRE PR LR , Z IR N T HRAL
HRREA J5 2R 1) e i 1 D, 26 9 145 L ) 1 S T VAR
AR IR MR 25 A28, L bR o3 A AR A v A J 3R Y
R, 3K B PR MR PN TE B B T AR R
AR PR A A 1 H Y.

1 FRSIE

1.1 KFEMEE

B P. chrysosporium , Y F IR 42 T
My A E AT M e T A ) BOR S
%=, 4 CHRM I RITRT.

HAAE , b ) i v A BRSTAE 2 w4k,
PN SDEYEY /¢

R E B R IR 2 (PDA i JR 38 ) . £ 8
200 g/L,j#EHRE 20 ¢/L,121 °CF K# 20 min.

RN B R 5L (PDB B3R 5E) . - 8
200 /L, 1EHE 20 o/L, 5% 20 o/1, 121 C F &
20 min.

MRRERS 75 R AR A B 5 3 40 H B, B
W10 g # T 250 mL = ffjffHT, A 100 mL 2%
K 121 CF KB 30 min.

{4 : UV — 1800 BUGH 541 — W] WOt EE
i, RS IR F = SW - CF - 1D
WITAEG, M i & A R A A 7™ LRH -
1500F AL 3746, BifF—fE R 2 A PR
A7 QYC - 2012C EIRFEIR , b AR FD S 6 1
A IR F 5 Agilent7820 A 1= SRR (354,
KE L HEAR 2 w773 MS205DU I3 47 KAF, Fi
R — FEM 2207 5 AA3 ELLR BT,
&= SEAL 23 w] 7" PHS -3C Y pH i, FifEAYL
LR A AR B A RS = 7.

1.2 BHE
1.2.1 BIJEH P. chrysosporium Yll4K

H 3 AR v 8 AR o AR P B AR
SRS, PRHR F 8 0% 2 4% (I vk
XS WG AR AT DAk, 45 2 Al RLAE s e J3E 10 i

ZHTAHERKBEER P chrysosporium B Fp. E
RIS R 1.

1 HAryfeitf2

Table 1 The domestication process of strain
PIALE ST/ % KEFRIEER JifkmiE)/d

1 0.02 PDA 7

2 0.04 PDA 7

3 0.06 PDA 7

4 0.08 PDA 7

5 0.10 PDA 7

1.2.2 1A% ATRRL

B2 YL E B T P. chrysosporium ]
JRAEFERTR (7. 50 x 107 A~/mL) , 57 87 54
R I, 2 1l A A BE Oy 65 % , ¥ MR B T
IR Tl R e S B a8 N AT N Rk (5
W EE 10 ~35 °C, M X 40% ~70% ) , Bk
Ak R T E XU BT . 23 BITERRAE O 4
LA 2 A 3 A A BB, 30475 AL i
o3
1.2.3 MREUZERTNE

Fie B A 27 J8 00 D AT M s o, R T
RS Bl 0 B A s HE AR TR SO R A S
SHEBR T MR R R G R ROR R R S
W5E 75 ¥ 2 IR S5E ] - 4E B 92 0 28 NREL i
SERY bR . A LR I S SR T E R R
B KR pH SR A pH kI
1.2.4 BAJEE P. chrysosporium % B 1H1E

e BB P, chrysosporium 4T B Ff 12
F PDB }554E 75 30 °C ,150 r/min £ N HEIK
Bi3% 3 d RO & T el 6 mL 59T A
iR FRELT, T30 C R3¢
1.2.5 AREARBFHTHEERRZSEN
NE
1.2.5.1 ZEERSE] TR 6 mL Fp-F-I& A
RERE AL M R T P chrysosporium I
AHAARE B SR AT 30 “C T 157 40 h, B8 4 h I
BE TR, DU JAAE AR Jo 3R 5
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1.2.5.2 $EFFEE  WIN6 mL FpF& i AL
R IR rp R LM B 8T P chrysosporium J&
FHARERS FRAL I ]'E T 25 °C,28 C,31 €34 C,
37 CHAMF T HFE 24 h e AT A BT R 5
1.2.5.3 #f#E /332 mL,4 mL,6 mL
A8 mL 7~ A MR 5 57 B b, e AR Ol
2% 4% ,6% 1 8% , {E i it & T 55 5% 24 h,
I 5 MR A J5 2R 25 6
2 PRS0
2.1 EMIYMLER

YAl AL BRI S ARG 7R A B IE R AR A
TEOCILER 2. th2 2 al A, Zead il MR 3R )
FUBTE P. chrysosporium TE 5 A3 JHAS Bs 77 3k I
A A B AR R kY, BRI
P. chrysosporium {5 0.1 % R4 %) PDA k533
B EARKHEE BERE , AOUER ] B 485,
1 HA AR PIMERTEE H P chrysospo-
rium FFE T2 h WL ERAEKE 1.5 em, Y14k
Ja AT 24 h EARRUA] LA BIAH RS E , 5557
MBI i 4 . PR, et 9L FS i B R R] LLTE
MARE RS SR RO AE I, 38 5 DR Ak PR A LA
R Al AR R

A2 BUCHTE E A AR R
Table 2 Diameter changes of strain before and

after domestication cm

gzl Oh 24h 48h 72h 96h 120h

Ktk 1.0 1.0 1.0 1.5 2.1 2.9
Iifks 4t 1.0 1.5 2.5 5.2 8.6 9.0

EEFEIER N9 em

2.2 WEAIBRUEESR

23t N TRk e MR i Ao o 25 AR R
KB , AN [R] R AR ] A R AR , A~ 13
PRI 3. K 3 AL AR TR
PG RN (] 9 G < T 52 0 T R a3 &0
34 ABRAL, KA v ORI 14, 58%
RIS B EAR17.61% , K i & & 8 IR
21.31% T4 3R & 5 FRARL. 44% , A HLIR & &
BN 7. 21% , 7o A8 AL R R AR A
k. X SR N TRRA G FE o  i pH B A %
106 A ML 5 B Tk I I g 4 SR — 5K
YN TR R B & P. chrysosporium
IR - 225 A 0 TR T AR A P e AR v R
WP BT, [ I A J5T 3R A B JEE 1) e fie ,
Ak Ik R AR P & 180 e AR B R A —
E R
2.3 BHIEE P. chrysosporium {4 &% B HRREAR
RESETUER

K1 HEJEE P. chrysosporium K ¥ 5 )
FHAE. &L A, R P chrysosporium
VAR T MR J , MRS 0 0 B Jo i, 4 2 — o
FEMARAL. K 24 h, JEAE o i R it R R T
19.12% , K40 h J5 , KRR & &t — 2,
][RR FER3AE 1 24.26% (B2 K I8 40 h JHAS
RETAE. FHHEEEN THRICS R, AR
P. chrysosporium JZ 1% 24 h B iR A 5K 1) &
SNTBRAE 3 A AR UL 1 B A 2 1]
SRS HHA P A S5 2R AR DR R A

FAAE N L BRAL FRIR AR i B P LAAE —

%3 RE HRACET ) 6 EARAL F R o

Table 3 Chemical composition of tobacco stems at different aging times

WRibitinl H b & % wisberit/ % KRR G/ % SAR G/ % WS/ %  BRERE/ % AHREE/ % pH{H
0 21.95 7.61 2.51 27.04 0.75 1.53 9.99 5.34
1 19.19 7.13 2.43 26.89 0.74 1.53 10.25 5.21
2 17.86 6.23 2.27 26.77 0.74 1.52 10. 65 5.16
3 18.75 6.27 1.97 26.65 0.73 1.51 10.71 5.15
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e BE b A HRAE A R 9 35 4, {EUR R AR 2
FAMZEARK. N TR R b MR i K
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S, FLE] 3 By 1k HO AR, SR A
fEOB 2 H BRI R A B AL TR e vl LA
PR A 2R 10 5 i, HUR e R IUI A e
PRI R A i AR TR OB 7 A (.

a)ji fiZ24 h

b) &40 h
B1 GJi# P. chrysosporium & B )5 ¢ AL

Fig. 1 Tobacco stem after

fermentation by P. chrysosporium

2.4 HIEHE P. chrysosporium REEMHIERRE 5
HaLR 5 Rk

FIE T P. chrysosporium 4 4 3 7 e 7
5% ISP ZUNZST ¥ S UDt AR a3 N
R TR P8 TN A 2 R M A AR I 2R o i
R E R, RS G 1Y S5 AT AR A= )
AEHR, A2 KR HR i R RO
2.4.1 EERENIEEARESENZIE

R W ) 1 J P 5 e AR AR A S5 26 11 B
il 1 30 °C 450 6% 54 T, B 5 R BT
()X HRRE A 53 2 55 2 s M), 45 SR AN 8] 2 .
H L 2 ) 1 HRE R BT 2 AE R I R AT 24 h
PRes [ fif, 46 24 h WA oK R E & &l
2.03% ,[%f% T 19.12% 24 h J5 PR R &= &
HEHE TV, BRI AR Ik AR
BB WA ST H B B P. chrysosporium %5
A JE X KRS 1 8 e S 238 1 TR, 406 08 T R

(). PRI, e 24 h A Dy fiadi e T
2.4.2 RERREMNEEARRESENZIT
R TR T 5 W e 1) £ K R[] R T
AR BRI TS ) = A 32 B0 B s e, Ut
T T U JBE 2 52 W AR JB 3R I i 1) B ]
B AEHERI G 6% SF T K 24 h, B8R TR
FEXT R R BT 3R 5 = s e, S5 R s 3
7~ 3 TR TR T 34 CARMET  RBTR
ok fire i R I A T U T G AT 16 4, 34 C R &
We24 h 5, KRR SN 1.93% , BT
23.22% . 55k 34 CWy, HH FHEHE P. chry-
sosporium A= 32 B , ML b i) A 5 2% fit
BT . R, SRR Al L IR R 34 C.
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Fig.2 Effect of fermentation time

on lignin content in tobacco stem
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Fig.3 Effect of temperature

on lignin content in tobacco stem
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2.4.3 EMEXNEEARESENFIT

15 34 CAAFT KB 24 h, 545
BEOR TR & B, 45 R AR 4 Fros. i
4 Al R AR RN T 6% SRR B R &
AR, A5 2R AR e A = b, AR rh R B R
EEN2.29% ,2. 14% ,1.93% , %} v [ f#
%H 8.76% ,14.74% ,23. 11% . 4435 i 1+
6% Ja , A J5T R I [ il o R BT A e R R, N
22.71% . 15 4 J8AS 2% 6, e %0 B A $e £
N 6% .
2.5 BIEE P. chrysosporium A% B 5 N AE
WEBT LD

TER B 34 C, M i 6% 2F T, 1
JETE P. chrysosporium J& [ MAARE 24 h J5 , M4
s B A NS 4 iR, 3R 4 AT, B TR
WO T o, S0 W R0 A 2 W 2 1 0 0 3
10.84% #14.86% ,iX 52 N g MR A % I8 3t 2 vh
AT ST AE AR 20 ot AL B B A K
RI3E Ak DA [ B 400 v % it DR 0 1 IS ) (AN 21 4
F) A R A A DRI W R R R .
SO SRR R ] DI — e AR BTHBR AR B
WRIGE P AR AN R AU, 0T A 174 i Joi e 38 ~F-
YEHL AR & & 23. 1% , ] 3] 2 R AIG

2%
2.6 —o—4%

4R

4
-
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Fig.4 Effect of inoculation amount

on lignin content in tobacco stem

%4 GJ5H P. chrysosporium X %
A G IBARAL R 40 AL
Table 4 Changes of chemicals in tobacco

stem after fermentation with P. chrysosporium

RTINS S L

% 1/ % % L/ % % L/ % %/ %
KT 21.95 7.61 2.51 27.04
yod 3= 24.33 7.98 1.93 24.15
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Abstract :In order to study the influence of filter parameters on the release of 5 kinds of key roasted sweet aro-

mas in mainstream smoke of fine cigarettes, 60 fine branches with different tow specifications, different filter

plug pressure drops and different filter ventilations were prepared, and the release of 5 kinds of key roasted

sweet aromas in mainstream smoke was analyzed. The results showed that; 1) The difference between the

release of sterol and 5-methyl sterol in the mainstream smoke of fine cigarettes in different tow specifications

reached a very significant or significant level, and the difference among the release of 3-methyl-2-cyclopenten-

1-one, strawberry furanone, maltol and the total release of these 5 kinds of key roasted sweet aromas in differ-

ent tow specifications were not significant. The comparison results showed that fine cigarettes with

11.0Y/15000 tow had higher sterol and 5-methyl sterol release; 2) As the pressure drop of the filter rod rose,

the total release of the 5 kinds of key roasted sweet aromas in mainstream smoke showed a decreasing trend ;

3) With the increase of filter ventilation, the total release of 5 kinds of key roasted sweet aromas in mainstream

smoke increased first and then decreased.

0 5%
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Table 1

The design parameters of slim cigarette

samples with different filter parameters

FEARZRS 220N DBRRIERE/Pa JEWEIEIXE/ %
F1—F4 4400
F5—F8 6.0Y/17000 4800 0,20,40,60
F9—F12 5200
F13—F16 4000
F17—F20  6.7Y/17000 4400 0,20,40,60
F21—F24 4800
F25—F28 3200
F29—F32  8.0Y/15000 3500 0,20,40,60
F33—F36 3800
F37—F40 2400
F41—F44  9.5Y/12000 2800 0,20,40,60
F45—F48 3200
F49—F52 2400
F53—F56 11.0Y/15000 2800 0,20,40,60
F57—F60 3200

1.3.2 5 fXBREMEEERRDWNEH
WA 1 SR U8 B AR AT AR A, SR
&ML, #i GB/T 19609—2004 { 4 4K
FHH B0 P ML 22 Ak A 4y R )
FUE I 5 AR A A . BRI S il 5 52, T8
B g A4 S TR SORLAH P (TPM) | = AR 4 %
SERESE AW S H A AR B R PTRL30 s, FR
e G QIR A, JF P B i A e
—IFARZE = A AR 10 mL —&(H
Bt 100 pL LR B A bea i (b 2
ROTRIBTERIREE S 2 mg/mL) $55], B A A5
30 min, ¥ & 5 min, B EIEW, H 0.45 wm fHfL
DB U8 DR A i b, #54T GC - MS 43
BT, BEEE B W AT R I B AR Ay, R
FE T4 T I 2 PR
GC — MS F3 &4y : ta 3 4E DB - 5MS 5t
PAIEEME (60 m x 1. Oum x 0. 25 mm) ;
HERESRE 1.0 Ly #EFE FHE B 290 C 5 FHERFR T
HHILRIRE 60 °C, AR5 L 2 °C/min () TR ik
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KIFE 250°C, BEJGLL S C/min B THRE KT}
%290 C %45 20 min; 25 NHS(99.999% ) ;
AR TR i e 10 0 1 (R
o) s i 1.5 mL/ming A& 520 FE 290 C 5 5
TR 230 °C 5 PRI E 150 °C 5 iyt
i ELHLFRERET0 eV s 3347 =0k SIM; $3430H
26 ~400 amu ;7557 ZER 6 min.

2 AR50
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5 T S B I T A BN A0 1 2 MR T AR L AH O R BRI
AT L 2.

FHE% 2 Al A1, 5 b OC SRS A 10 0 1) T A
£k 22 [ A 2 M5 R Ak R 5K T 0.996 9.
2.2 ZFRHENS MXBREBENSEHNE

ap=A1|

R 5% 2 RS A S A I L A S
T O B 025 T A i A B i ) R ), R AT T B A
RO A Z 8 A, 45 R LR 3.

NFE 3 AT, A S A5 A 3 9 AR A o
5 — FH M P %) R TS e AN [ 22 ORI T 1 2
S0 s B B K- (F =5. 105, P <0.01)
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REMR IR 27 2 M R s it S S iR A L0 B
PRI AEAN ] 22 AR 8] 1) 22 5 R 1A 3 1
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HJE -2 — R 0eH — 1 — )RR OR IR ) 22 25
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Wi 22 21X 5 AT A, T4 A RS
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S A IORIAR 1) UKL , 2 B e 0B, B
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2 — I — 1 — B RERERR MR A 2RI X 3 A
FERINE B3, 2R IR ARN B, B B A= I
RIAAXTE N, AN Gy B s AR |, BT LA 22 AR XoF
R AH R /)N

2.3 REEREIS MAXBEHEXRIRME
==:0pA0)
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Table 2 Linear equation, correlation coefficient and linear range of

5 kinds of key roasted sweet aromas in mainstream smoke

S SR AREESE/min RPN/ (pg - mL7Y) EeatlEyig s R
e 98. 1 17.35 1 ~100 y=0.002 6x-0.003 7  1.000 0
5 — HI A pems 110. 1 25.57 1 ~100 y=0.008 2x -0.0102  0.999 9
3-HIE -2 - -1 - 96.1 25.91 1 ~100 y=0.006 1x-0.0058  0.999 9
S I R 128.1 32.30 1 ~100 y=0.001 1x + 0.0020 0.997 9
2 126. 1 37. 66 1 ~100 y=0.0055x-0.0394  0.9969
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Table 3 Variance analysis and multiple comparisons of the release amount of 5 kinds of key roasted sweet aromas

in mainstream smoke among different tow specifications pg s %
22 A
R F 1 P
TR 6.0Y/17000 6.7Y/17000 8.0Y/15000 9.5Y/12000 11.0Y/15000 fit f
b 4.14 +0.89° 4.3 +0.83™ 4.61 +£0.72"  5.07 +0.63" 5.26 £0.56* 5.105*" 0.001
5 — H A 5.26£1.41" 5.14+1.40° 5.52+1.14™ 6.19+0.94™ 6.66+1.00" 3.545*  0.012
3_%%13@%& 2.85 +0.87 2.79+0.82  3.01x0.72 3.29+0.73 3.41+0.66 1.508 0.212
BRG] 23.3+4.72 24.11£6.32 22.84 +4.88  22.03+3.45 24.15+4.45 0.408 0.802
E-22a Ui 3.35£0.43 3.48 £0.46  3.49 £0.34 3.67 £0.47 3.71+0.26  1.609 0.185
SRR 38.89+£7.52 39.82+9.18 39.47+6.69  40.24 £4.90 43.17£6.20 0.675 0.612
. FE T FREE «=0.05 BEKFE, T RRIEH «=0.01 PR KT 4 22 S B4 SRR REAS I 125 [/l —47 /)
B HARR/R 2755 0.05 BE K
~ 55 . 11.0Y/15000 " 11.0Y/15000
R ® 9.5Y/12000 60 - ® 95Y/12000
. A g0Y/15000 i A g0Y/15000
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= 3
i 45| =
= S v
%
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K 03 0\\0
= 35t o
&= 45
¥ =
& *
v C ! ! y \"_% 40 | ! ! ! y
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TENE JE [%/Pa e R/ Pa
a) S RUEE 0% b) I 3 IXUEE 209%
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. ss | . o A g0Y/15000
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Fig. 1  Effect of pressure drop of filter rod on total release amount of

5 kinds of key roasted sweet aromas
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FAN BN, Bl DR FE R 3, e 5 Fh e g
R BT L0 SR T S P AR A B (B R T e
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BEHENT
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Sy MBI RZ I DL IR 2. f I 2 T LA R
FHTHE 5 Pz sOAS , 76 97 A T A I8 B 1 R
T P P, 65000 20 5 3 DR X 5 b S B 0 8
3 SR TR 1 2 I R A — 3, 24 S Y
TG R AR A, FE DR 8 XU Oy 20% B, 5 Fh
SRARIE T A LA BRI e e, X 5 RS A
AR i SRR EE T X T R A, e
JRUBE A 0% 340 % 20% , 540 3= 3 H <, ok A
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TR 152,68 e/ 37 24U MEE KU MO, 2%
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Table 4 The fitting relationship between the total release amount of 5 kinds of key roasted sweet aromas and

the pressure drop of the filter rod in the mainstream smoke of slim cigarettes

TEFR S 294 Pa,5 it 5

£ > | o 2
B XU/ % 22 OIS LTt R YT BB (e - &)
11.0Y/15000 y = —0.008 2x +64. 859 0.793 2.41
9.5Y/12000 y = —0.006 2x +59. 538 0.996 1.82
0 8.0Y/15000 y = —0.014 5x +88. 327 0.934 4.26
6.7Y/17000 y = —0.021 6x +134. 224 0.975 6.35
6.0Y/17000 y = —0.008 7x +82. 665 0. 868 2.56
11.0Y/15000 y=-0.012 1x +85. 670 0.995 3.56
9.5Y/12000 y= —0.011 9x +78. 602 0.986 3.50
20 8.0Y/15000 y=—-0.012 1x +89. 681 0.930 3.56
6.7Y/17000 y= —0.006 2x +79. 348 0.889 1.82
6.0Y/17000 y = —0.003 6x +64. 620 0.948 1.06
11.0Y/15000 y=-0.009 1x +67. 759 0.726 2.68
9.5Y/12000 y = —0.005 7x +50. 756 0.791 1.68
40 8.0Y/15000 y=—-0.012 1x +89. 681 0.930 3.56
6.7Y/17000 y = —0.006 2x +79. 348 0.889 1.82
6.0Y/17000 y = —0.003 6x +64. 620 0.948 1.06
11.0Y/15000 y= —0.003 6x +47. 453 0.944 1.06
9.5Y/12000 y = —0.005 7x +50. 756 0.791 1.68
60 8.0Y/15000 y = —0.004 9x +48. 786 0.998 1.44
6.7Y/17000 y = —0.006 Ox +56. 582 0.720 1.76
6.0Y/17000 y = —0.009 Ox +72. 089 0.974 2.65
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Abstract: A sunscreen nanomaterial SiO,-KH550/TiO, was prepared by using rutile TiO, as carrier and

KHS550 as coupling agent by inorganic coating and organic grafting. Its hydrophilic, lipophilic and photocata-

lytic properties were investigated. The results showed that Si0,-KH550/TiO, had good lipophilicity and could

be well dispersed in the oil phase with good stability. After 6 h photodegradation, the degradation rate of meth-

ylene blue was only 17% , and the photocatalytic activity of TiO, was obviously reduced. The material could

solve the problem that TiO, was easy to separate and settle in the oil phase system sunscreen cosmetics, and

avoided the damage of epidermal cells caused by the photocatalytic activity of TiO, during the use of the

product.
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Abstract ; The nonionic surfactant fatty alcohol polyoxyethylene ether (AEO, ) was selected with the compound
of three commonly used anionic surfactants ( sodium lauryl ether sulfate ( AES) , sodium linear alkylbenzene
sulfonate (LAS) and sodium dodecyl sulfate (K,,) to prepare a de-staining liquid with surfactant and hydro-
gen peroxide as main decontaminating ingredients. The effect of surfactant type, dosage and hydrogen peroxide
dosage on decontamination of de-staining liquid was studied, and its stability was investigated. Compared with
similar hot products in the market from two aspects of the detergency and whether it caused the fading of col-

ored fabrics, the results showed that; the best formula for de-staining liquid was 30% (If there was no specific

reference, it refered to the quality score. ) ,hydrogen peroxide (6.0% ), K,,(0.468 3% ), AEOQ,(0.041 7% ) ,
95% ethanol (9.0% ), disodium EDTA (1.5% ), flavor ( appropriate amount), citric acid ( appropriate
amount) and deionized water (added to 100% ) ; The de-staining solution prepared according to the formula
was left for 1 week, the decontamination effect did not change significantly, and it was always a colorless and
transparent solution with no delamination and good stability. The ability of the decontamination spray to remove
orange juice and coffee was slightly stronger that of Beckman decontamination pen, the ability to remove
tomato juice and vegetable juice was slightly weaker, when it was used to the fabric color decontamination. It

would not cause more obvious fading,but Beckman decontamination pen would cause more obvious fading.
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Fig. 1 The effect of surfactant compounding

system on the detergency for orange juice
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Study on catalytic performance of H,SO, modified attapulgite in the process of

dehydration of glucose to prepare S-hydroxymethylfurfural
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JEA1.0 mol/Lit, Bl B A7 45 % 49 Bronsted BR 4% & A= Lewis BRAZ %, , sk B fE 4L
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solid acid catalyst A RRE.

Key words:

sulfuric acid modifica-

Wrs B #2018 - 07 - 05
ESUWH:BE g AHFEALTE (21406020) ; i 7 4 FHH /T 5 33 B (BK20140257)
B RS AR (1984—) , Jc, 7 g 4 FF 3 A IT 058 T Be it f 1 4, 2 %87 2077 v o B Ak BRAB AL 2 4y JR 444



WA, % S0, REM OB L AR AEM AR ES - A7 ERBELIEFHELERTR £ 65

Abstract : The attapulgite modified by H,SO, was used as a solid acid catalyst to study the dehydration of the

bio-based platform compound 5-hydroxymethylfurfural (HMF). The results showed that the Bronsted acid sites

increased when the attapulgite was modified by different concentrations of H,SO,. When the concentration of

H,S0, was 1.0 mol/L, there were more Bronsted acid sites and Lewis acid sites. The preparation of HMF had

the best effect, and the yield could reach 46.6% . The catalyst showed good stability in the aqueous system.

Repeated use of the catalyst for 4 times, the HMF yield was above 46% , and the activity did not change sig-

nificantly.
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Table 1

of ATP before and after modification
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Abstract :In order to improve the design strength and fatigue life of the automobile rear axle housing and fur-

ther improve the vehicle performance, ADAMS was used to establish the vehicle dynamics simulation model,

finite element mesh generation was made by combining the three-dimensional model of axle housing material

and unit type. ABAQUS was used to carry out finite element statics analysis of the automobile rear axle housing

according to Bump working condition, and response surface approximation model was used to optimize the

automobile rear axle housing. The results showed that the maximum stress of the rear axle shell under extreme

conditions of Bump was reduced by about 10% and the fatigue life was prolonged by about 17% .
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Abstract :In order to solve the problem of loud noise of automobile braking, taking a certain electric vehicle

disc brake was the research object, a 3D model of the brake was established by using Soildworks software, and

the model was analyzed by complex modal analysis on Workbench platform, and the distribution of vibration

and noise during braking was obtained. The structure of the brake pad was optimized by means of chamfered,

digging grooves in the middle and riveting the shim in the steel back. Finally, the NVH performance test of

the brake before and after the improvement carried out using the Dynamometer-GIANT 8600 inertia test bench.

The experimental results showed that the lower the friction coefficient, the smaller the real part value of the

complex eigenvalue of the brake, and more stable the system. The improved brake could effectively reduce the

frequency of the unstable modes of the system, so that the braking noise of the vehicle was significantly

reduced at low speed, and the NVH performance of the brake was significantly improved.
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Table 2 The number of noise of occurrences
brake before and after improvement

in the basic conditions

w W ntee ws panke IR
WG S, WATTHL TR TR

2~4  T(4.7%) T1(8.9%) 11(2.3%) 89(6.2%)
4~6 1(0.7%) 14(1.8%) 1(0.2%) 16(1.1%)

% 6~10 0(0.0%) 7(0.9%) 0(0.0%) 7(0.5%)
W 014 000.0%) 2(0.3%) 0(0.0%) 2(0.1%)
2~14  8(5.3%) 94(11.8%) 12(2.5%) 114(8.0%)
2~4  2(1.3%) 28(3.5%) 0(0.0%) 30(2.1%)
5 4~6 5(3.3%) 0(0.0%) 0(0.0%) 5(0.3%)
b 6~10 4(2.7%) 14(1.8%) 15(3.1%) 33(2.3%)

Ji o 10~14 0(0.0%)  0(0.0%) 0(0.0%)  0(0.0% )

2~14 11(7.3%) 42(5.3%) 15(3.1%) 68(4.8%)
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Fig.6 Relation diagram of noise and frequency and temperature of brake

before improved under the basic conditions
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Table 3 Shows the relationship between the temperature, speed of the first brake and the
noise before and after the brake %
TS s R Gl E/C il Bk 3d B/ (km - h ')
LI 50 100 150 200 250 10 30 50 70
I 0.1 1.7 4.0 1.6 0.6 7.1 0.0 0.8 0.0
Bk s 1.0 1.3 1.5 0.4 0.3 3.7 0.0 1.0 0.0
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Abstract ;: Aiming at the problem of high vibration and noise caused by unstable meshing of driving chain in the

actual working condition of power turret, based on the theory of non-linear dynamics and virtual prototyping

technology, taking AK33125 power tool holder as the research object, a 6-level and 7-gear driving dynamic

model of tool driving module is established. The dynamics of tool driving transmission chain was studied, and

the dynamic response of relevant parameters to transmission chain was analyzed. The results showed that proper

damping between gear pairs could improve the stability of transmission chain; smaller load torque could reduce

the amplitude and frequency of speed fluctuation of transmission chain; the frequency and amplitude of speed

fluctuation of transmission chain would increase with the increase of input speed of motor gear. In actual work-

ing conditions, the vibration noise of tool holder can be reduced by changing lubrication modes properly to

increase meshing damping between transmission chain gears, adding cutting fluid to reduce cutting load prop-

erly and reducing motor speed properly without affecting cutting efficiency.
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Fig.1 Brief drawing of tool drive
chain of AK33125 power turret
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Abstract: Aiming at the problem of transmission efficiency change in the wireless power transfer system constant

power transmission under different loads, by establishing the SiC dual full bridge wireless power transfer system

model , the corresponding relationships between the primary side voltage angle and the transmission power, the sec-

ondary side voltage angle and the transmission efficiency were deduced, and the optimization of the constant power

transmission efficiency was studied. The results showed that under the condition of variable load, the equivalent load

was optimized by adjusting the secondary side voltage angle to maximize the transmission efficiency. The experi-

mental comparison between the dual full bridge structure and the uncontrolled rectifier structure proved that the dual

full bridge structure could significantly improve the transmission efficiency. The efficiency was increased by 19%

when the transmission power was 100 W at the load of 30 ().
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Fig.1 Principle and equivalent circuit diagram

of wireless power transfer system with

SiC dual full bridges
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Abstract : Aiming at the problem of stator winding inter-turn short circuit fault of permanent magnet synchro-

nous generator( PMSG ) , the fault factor of inter-turn short circuit was introduced based on the analysis of

PMSG general mathematical model, and the mathematical model of stator winding inter-turn short circuit fault

in three-phase stationary coordinates was derived. In addition, the simulation model based on Matlab/Simulink

was established, and the operating conditions of PMSG normal and stator A phase winding inter-turn short cir-

cuit under different severity were studied using time-domain simulation and FFT analysis. Simulation results

showed that the stator current would increase with the severity of the stator winding inter-turn short circuit fault

of PMSG, and when the stator winding short circuit turned to reach a certain number, corresponding stator cur-

rent amplitude changes would be more obvious.
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Table 1  Current values of different
phases under normal and different stator windings
short circuit degrees A
T A HH B #H CH
EH 63.56 65.22 63.00
1 [ J6 g% 64.62 65.23 64.20
4 [ 71.77 65.24 64.62
9 I ¢ 87.18 65.26 65.33
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