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L BERRFE AL R T RRR LA . x T ,
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1.1 BEERFER

L EEAT B (Acetobacter pasteurianus) H T BE
P B 5 TR B A ) S 5 & IR B SR ACO001,
G EERE A R4,
1.2 EFE

ARSI AL A 20 g/ L EE R 20 g/ L, ¥
FHEH 10 g/L,pH B#R,115°C K EH 20 min; T
KR dk A 10 g/ L, B RHR B 10 g/L.pH AR,
115°C K W 20 mins ¥ 45 K& B 55 9% 2. 8 7 &
2.0 g/L K& 0.10 g/L, &R 0.10 g/L., g wg g
0.10 g/L. A& Wk 0.10 g/L. "2 0.10 g/L.pH H
SR ,115°C KB 20 min,
1.3 BEMENREFRAE

W i R 1) L D T AT T T 7K ) — R4 )
50 mL MM AR FREL, T 32°C L1200 r/min (1H
R FIRG TR FE 24 h G838 —%Fh v,
Fie 10 Y0 W HEFh B0 — HRh F W2 Fh 2 50 mL AR
Pl 715 5% 3K, 32°C . 200 r/min i {k 48 h, 15 5] %
Pl o NG R T4 5 00 1A HE T B B BV AR B 7

N AL b R AE R BF I A= W50 05 16 5 A 0 K I
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B S ET 32°C .200 r/min fH IR 558 7 o i
T4 R I
1.4 A&
.41 EYMENNE BABMK 2 mL,23°C 8000
r/min &.0» 10 min, % B WA 2 mL £8 7K
HEER, LLEE 7K O X R 78 540 AT 0L 64
T 600 nm AL HEAT @I AE .
1,42 BEBHONUE N1 oL OREFEEBERT
100 mL ZEIEHE A 1% 0.05 % 1 Bk 1 45 7 71
PR E M 0.05 mol/L NaOH ¥ B A 5% 20 5 45
oL SRR E AR R IR A, 30 s B AN AR A, B
KB LN, BRRETT R AT .
(V—V,) X Crion X 60

Vi
.V kg ke B VRORE i T T FE Y NaOH I W
W, mL; V, Ry LL2S 1 RE 3% 58 2 %k RO S BT T #E
NaOH & IR R, mL; Cu.on M NaOH % & 1)
B mol/L; Vi RFE M B R (mL) , 60 4 it R 19 43
F i (g/mol),
1.43 ZEMWNE CERFERE . W50 oL T
K EBER) 100 mL 288 A, A 2 8 K B
2 %E 100 mL,

R RE S AL FE BT mL ZEBEROINA 4 mL F B
TR R R 5 A%, ARG B 0.25 mL #4850 RE o
A 475 mL EEF KPR R 20 . LAY
SEBRIG o R AR I 2 S
1.4.4 BREFHEEMNERE ICS0 NE ME
0.2% B IR FEHE 2000 mL,#2H8 0.3%.6%.9% .
12% 1500 S BEHRBERR BE AT 0.190.2% 3% .4 %«
5 Y610 £ TRV B 0 B T B AL 50 mL Y & e ks IR Ok,
9P F W 5 mL A 50 mL #FHEd, & T
32°C 200 r/min fH IR 55 I8 9% 1 % HE AT 9500 A 9 HL
FERF RIS 0,12 ho24 h.36 h,48 h.60 h.72 h.,4}
JEERETHI H AE L DL O 2B R £ R MK R Y
KR A s (O BB AL, g 25 AR 4598 il
L 1C50 A1 218 1C50 B R BE LA B R e 1]
1.4.5 Plackett-Burman (PB) 23§ i% it Plackett-
Burman 5255 53— 22 R WK P 19 52 56 %0t
T3 %8, Re LAUSR /D 119 S 56 Y B 46 H Wie) 1 52 i) B
FHALE R, FH Design-Expert #8845 > K R 3 it M
(D AR =12 DK m K AR K /Y 2
£ DL E TRBE AT B A A= ) 6 A A i 07 L 32 47 B HL 40
A 5L8, B Expert 8.0.6 XTS5 45 B k47 B F M
G3HT o
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(93 A %F U DG AT 11 AR ) 52 1) b 35 1) PR 3R e L TE

HRE=

TSN 5 TE A 38 1Y 3 1R oA UM 3 1 o BE IR B i 56, LA
PR 1 T i A g DX

1.4.7 MR E S EIEIEIT R B
o By v 4, AL Design-Expert #F47 th0 415
RSB0 B T B e B T B 56 v Y 3 AN B 3 L Ay
FARE N XX, X, S PLREERFR 60 h e [ [G i
FETR A 2E W s AR R e W AE FRic ol Y. 3 AW
0 5 AR K, 0 X X 0 07 1 A ocs 5. 1
FT—1 43 930 % B =5 K AR K S, 1.68 Fil—1.68 X
o (AR (B . AKX 5 AN [ K S 147 B AL 4
B, FH Expert 8.0.6 X 52 56 25 L gk 47 g 7 1
38T .
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T8 56 1Y) S 2418, SR A Origin 9.0 1 Expert 8.0.6 %f
I AT B 3 T
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2.1 BREFEERKENIRE IC50 WHE

400 v B AR A WA B e ST AR A A
PF T AW 2 A5 T 50 %6 s i X 1o 114 v B L 1C50 {8
AT LS B £ G I AT X 2 R B 2 TR A 2 R
2.1.1 ZEEIC50 MME LS 0 Byx A
e kb, LIRS AT 1 76 F 2 I i B RAE ) i R
0.45 g/1..3 % L B B X 4 F I AT 1 1 A K A AR B
B AR HEVE ] R SR IHFE 58 I i AR E I oK AR
Yrte R 0.65 g/L. 6% &Mk FE A B EC AT 18 2B K
IV ol 55 1 B0 S P FE X IR E AR E 2 )
AEAERKRmEH, kBEA AR REYER
0.48 g/1.,9 % & Bt F X B0 G I AT 11 A R 28 A 4100 il
fEH 7248 hilk ARG e S B A9l 0.25 g/L. 24
ST RRAL Y — 2 1290 SRR B I S B 41 #E 48 hi
AW 0.15 g/L.AE 60 h J5 A 218k K py
Had TR T OB AR A A KR . SRk
1500 i, B[RS FF I 4 Ik AR K P T, R
JE LT 1C50 W TR A3 B0 9 06, BORE B[R] £ 2 48
h, JFEESERBIMA 9% L%

Y/ (g LY

0 112 214 316 418 610 712 814 5;6
t/h
1 EICHESH T B 32 1C50 B
2.1.2 ZBRIC50 MBE 1% & MR B4 Hoai 1
S IR B AT R A A K HTE 24 ~48 h Z A0
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[CHSFF A B A A4 K 4. 72 60 h A Wity
0.23 g/L. 29 g Xf AL HE Wy it 1) —F , SRR B4 4L
R 100 B B G AT B A A R A B S 4 o 4
HEEFHPET ., B2 LR 1C50 MR B 7350k
1% BURE RS ] 5524 60 h 5 2 S 56 359 i AR 43 4k
K 1% LR .

0.51 ——
~ —— 1%
. - —a— 2%
,71 0.4 =
& 0.3F gy
wo0.2F
fi 0.14

1 1 1 1 1 1 1 1
0 12 24 36 48 60 72 84 96
t/h
E 2 MIREAT B MR A2 1C50 A E

22 EFRHBREMRL

B R S I AT T AR T T B U
RUE ERAVE K B IS SRR IS ik i 4
Fz 5 ) 2 T LGB AT 1A 9 2B KK R R AKOE . AR S
50 FH 5 77 R 0 97 AR 1% 0 i 4 W L T B R R 8 R
o WP AR R BETE R G EEAT B A9 AR K TR
JEE 3k D02 B A 7 ) AR B T A 6 B Y TR
L ARILL 0.1%.0.2%.0.3%.0.4%.0.5%.0.
696.0.7% .0.8 %0 & IR R e B B 7R 3L T = T R W IR
IR AR A ,115°C KB 20 min JEIMA 9% Z BRI 1%
LR, 32°C 200 r/min $EIREEFE 60 h, BURE 2 £
YRR S (8 3,

0.4 - =3 i (g/l) ”Nx(g/l)

7 031 17,
Y .
= 02 10 =
p~ 6 g
! -
+ 2 )

| 0

0 0. 9

P 3 B FE R R B 6E PGS AT TR I R 3 T B R

T I7 R T A3 T B EC S R A AR BE R M
A KBS M B/ HE 1.0~4.0 g/ L B9 EE X (0], it %5
Y RE B N o AE Wk RO R 7™ ek B 2 3 0L AE 4.0 g/
Lk BB SR e s B W i e Ko 0.38 g/L. 4k
SEI U K B, A W) RN R 7 LT R R R AR
UL 4.0 g/L W& BE (938 S 4h O 2 AR 05 W6 2 [ [C S #T
P A R TR, R IESE 4.0 g/L B E FRER W EAE
pop L ERI5
23 WETERENMKL

AR S0 X R 2R S 2 IR R E | A S B L
23X 5 A~ A R AT UL LA ) 2 o A
iz 0.50 g/L.WEWE 0.50 g/L. 442 0.10 g/L, B’
IFER A #h 0.10 g/L, 32°C .200 r/min # JK 5

Fr 60 hi, ORI 5E A 4 i LRI A L B MR AR K
P50 fe WA 7 TR i o ) TS o, S L FR S AT T
A A R B B2 0 23 5 AN 4 BT

0.4 =3 9kt (/1) Ezm M (g/1) 18
T 7 h B B P —~
- H H H 0 T
- 03rf i
- r el .
= sl M | U
e m (1|1 >
7N’ H 1A 1l d6 «
1|1 111 A &
£ 01| A ‘ma >
i ml ‘ma B
& m 111 2
4 (A (1K d 1l 1l 1y
00.10.203040506070809

BRI/ (g L)
(DA

W/ (g LY
MR/ (g L

MR/ (gL

AWt/ (g L)

E.’?‘%ﬁ';ﬁ&f;/(g <L ’)
Co) e g g

AP/ (g L)
MR/ (gL

Y/ (g L
MR/ (gL

0 0.10.20.30.40.50.60.7 0.80.
BIRERWIL/ (g« L)

(e) IR
B4 R[] v B fili o6 38 6T B ER S AT 7
6 BERR 38 R Y 5 0w
FH & da W] R 20 R A S in o) B LG I AT 1 7 iR
RE 1 JC W 52 ), (ELGT B RS AT 78 Y AR K S i K
‘?ﬁﬂﬂﬁﬂv 0.10 g/L W, HAY ER AKX 0.33 g/
L, Sk 16 g/L. B G0 my 30, 49
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M /D  7E 0.30~0.60 g/ L S5l P, A= )t BEAS PR 4E
FE0.20 g/ L A4 ARAE . B E N E 0.70 g/L A,
A SOTF AR N, IE7E 0.80 /L ik B B A K |
0.31 g/LZe 47, VLIS Z IR 09 78 in &2 JF A J2 8 K A2
AR AE LB I ., SO AFE 0.30~0.60 g/L {5 [l
B A7 8 55 A 40 VR PR B R 0.10 g/ L A AS &
iR e FEAE Ry e AR 2

F &L Ab R A I i R X B B R AT B A K
7R B 5 ) 22 B W R 2 A fa # L E 0.10~0.40 g/
L B, i o R 2 TR A R ) 1 R L AR i R R TR
B =2 38 K (H 2 Bt 3 S e ) 4 S 46 K A o R
RN IR B N R, BRI TE 0.40 g/L B A4
Wit KN 0.36 g/L, MR KN 16.3 g/L.
IEEERE 0.40 g/ L A1 2 PR Ve B8 AR S e AR B

H P Ac Al T, B WE Y B A 0.10~0.30 g/ Z
V) A 2 E I8 A B 1) 2 4 k7 B o i B 17 48 R T ik
A PR A DRI, GRS RRE S R R R
B BTG IRAE 0.70 g/ L B A ik B | KN
0.35 g/L, Bt ik Bl K 16 g/L, ¢ il mg b ik
JES 0.80 g/L B, % AR KA W A 40 i AE L 7 IR
R, ISR 0.70 g/ L A M W I vk i
VRN VR .

FH &l Ad AT T, 4% 2 B R vk Bl 0.20 g/ L B AR
Y SR A B e KO 0.36 g/L 117 g/L. H
Pl 7 W, A ST S R B D T A A b 38 4
PEF B AR KRR I AR A B X T I AT R
iR BE 71 52 ok i 2, TR L e % 0.20 g/ L A&
T Jhe e A Ay S AR VA

P& 4 T, R v E X B S AT T A K B
M) 2% 300 0 TR 43 A s A, B 7 I R VA B A 0.06 g/ L 3
g 0.14 g/L, AW b 2Z 1 n, I 7E 0.14 g/L
IR B R 0.37 g/ L, QRS KWk )5 A2 Wy i %
W b HOOE L EG A AT T R i 1Y S A FE 0.06 g/ L
) 0.10 g/ L 2 [H] Fifi 5 Vi J& 14 Jnmi w20 , 72 0.10 g/L
#0.14 g/L XN, 78 0.14 g/L B & K= N
16.4 g/L,7E0.16 g/L&] 0.20 g/L ZIa], ;=R & 4 45
fE 15.8 g/L 247, R BESE 0.14 g/L Ay I BRVE &
1 R e AR .

L8 5 IR AR W KO R R K A A
PR 28 Mk B AR A s 1 A5 30 B E I AT A A 0 4 8 3R
Feh 4.0 g/LEFHEE0.10 g/ L KRR .0.40 g/L #i
MR .0.70 g/L MIBEIE 0.20 g/L 4% 2 Bk Fic A1 0.14
g/L MR, 7Rl T3 G 5 S2 0 PB 5256 A R
TSI 50 % 15 R S EA T 3 — 2B Pk
2.4 Plackett-Burman SEI§ 45 R

AR Plackett-Burman L8 %&# T 4.0 g/L B

F2h.0.10 g/L KE & 2. 0.40 g/L #i& R .0.70 g/L
MmERE 0.20 g/ L AR BN 0.14 g/ L M ERAE Ry 5K

55 1) 1 7K

X1 N=12 iy Plackett-Burman RIiZit R &R
K& YR/

i = - " _
A B C D E F (g-LD

1 —1 1 1 1 1 —1 0.41

2 1 1 —1 —1 —1 1 0.45

3 —1 —1 —1 —1 —1 —1 0.38

4 —1 1 1 —1 1 1 0.44

5 1 1 —1 1 1 —1 0.45

6 1 1 1 —1 —1 —1 0.43

7 -1 —1 1 —1 1 1 0.42

8 1 —1 1 1 1 —1 0.43

9 —1 —1 —1 1 —1 1 0.40

10 1 —1 1 1 —1 1 0.46

11 1 —1 —1 —1 1 —1 0.43

12 —1 1 —1 1 1 —1 0.39

A—EFEL.B—KE® . C—BAR . D— g, E— 4
Sk F— iR
MR 2 AT, B IR ER RS R A IR | i A E R
R TESBONE S A B i TR 3 I B, . TR EL
HEAETT = A7 1 539 Ry 78 e ki =R A g, Herha]
fERERT 950 R E TR R, HRME N
3 MR T E SR T 8500, IR R R . A
WA O T O AR R VAR | R O S e R R
17N — 2 I BE e 5L 5
*2 BFEEATEHEEREEESW
K BTk

S ﬂ RN /% P H
AEFRE/ (g« L7 2.0 4.0 1.01 5352 0.0121
B¥&EM /(g L7  0.05 0.10 0.16  2.78 0.3604
CHisEmR/(g+ L") 0.20 0.40 0.37  9.35 0.1209
D fmsng /(g L") 0.35 0.70 0.25 1.76  0.4543

E A%/ (g+ L) 0.10 0.20 —0.14 0.93  0.6302

F iR/ (gs ') 0.07 0.14 —0.59 20.47 0.0247
25 EmBEMRHELILER
MPEF 2 Plackett-Burman ZZ 5 B 7€ 0 0. 3& 5
M R 2R S 7 % LR 2 R N I R L G AKON 43 ) A
4.0 g/1.,0.40 g/L F1 0.14 g/L.iR 56 % i & 45
W# 3,

£33 ERERCHEIBRER g/L
s HERE BER -2 CE7/h
1 8.00 0.60 0.22 0.43
2 7.00 0.55 0.20 0.42
3 6.00 0.50 0.18 0.43
4 5.00 0.45 0.16 0.46
5 4.00 0.40 0.14 0.44
6 3.00 0.35 0.12 0.40
7 2.00 0.30 0.10 0.38
8 1.00 0.25 0.08 0.33
H1 % 3 TR, B e A ) R L B B R R O i
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vfy B AL B KBS AT 69 B R BT AR B3 43

PRAESS A 4, UL e 555 4 ALAE o 1o 1 A oo A
BI7E 754k 5.0 o/ L &R 0.45 /L. & 0.16 g/L.
2.6 NIRZEHHELWLER

O AR R R R 4, TE T Al

GEIR LR 5.0 2 W3k 6.

F4 ROAEIHRERRKE

b 22 7K
—1.68 —1 0 1 1.68
X, EFHE /(g LY 1.64  3.00 5.00 7.00 8.36
X, &M/ (g L") 0.20  0.30 0.45 0.60 0.70
X Mg/ (g-1 0.11 0.13 0.16 0.19 0.21
x5 HLAEGEBIFITRER
lﬂ%% Xl Xz X3 Yé‘i%i/ (g'L 1)
1 0 0 0 0.45
2 —1 1 —1 0.38
3 1 —1 1 0.41
4 0 0 0 0.45
5 —1 1 1 0.40
6 0 —1.68 0 0.39
7 0 0 0 0.45
8 1.68 0 0 0.43
9 0 1.68 0 0.40
10 0 0 0 0.45
11 —1.68 0 0 0.41
12 0 0 —1.68 0.40
13 —1 —1 —1 0.38
14 0 0 1.68 0.41
15 1 1 1 0.42
16 1 —1 —1 0.41
17 0 0 0 0.45
18 —1 —1 1 0.39
19 0 0 0 0.44
20 1 1 —1 0.39
=6 HESWE
JrEKIE Jrz HMRE ¥ FHA P&
Fi Y 0.78 9 0.07 29.91 0.0001
X, 0.18 1 0.18 18.79 0.0015
X, 0.01 1 0.05 0.84 0.3796
X 0.02 1 0.04 6.33 0.0306
X, X, 0.02 1 0.03 0.012 0.9159
XX, 0.03 1 0.03 0.012 0.9159
X, X, 0.04 1 0.03 3.80 0.0799
X,? 0.19 1 0.19 33.51 0.0002
X, 0.16 1 0.16 15.38 0.0001
X,? 0.20 1 0.20 9.97 0.0001
5 2% 0.05 10 0.03
RPI 0.01 5 0.03 4.66 0.0583
SR 0.83 19
WRYEFR 6 5256 45 Bl i3 Design-Expert 347 i
N TT 43 AT N7 22 8 R Il 5

Y=0.45+0.0077X, +0.0016 X, +0.0044X; +
0.0025X, X, +0.0025X, X; +

0.0045X, X5
0.021X,*

—0.0099X,%—
—0.017X,°*

i AR T 2243 AT A R UL 6, R P <C0.01, K LI
AN RAEIE RS BRERLT., RERB R’
Sk 0.9642, Uk B AR B 5 25 581 [ A8 f 22 1) i 4
KRARWE . B 28 AT DL G b X [ i
FF T 1 A 4 d BEAT 43 BT AN FUI
27 BFEREERANHERBIELRE

HR A 2.6 A 7 1 43 BT S5 56 75 20 14 [l 051 5 4 ol
H ) O T B P L 9) . i TR A O R A i 0 £k P
JF R U B ] U3 R AR AR S KA B o 1 1 7
i T KRMETE R IX IR . H Design-Expert 4317 15
) 5 3 455 7% 3 v = A 0 2R PR3 ) SE PR A 4%
Bk B IR 5.0 g/L. & BR 0.46 g/L. MR
0.16 g/L &5 LTIk, Sl 85 32 SE 4l 4y by - 8 3R 46
5.0 g/L K2R 0.10 g/ L i 2R 0.46 g/L . i w5 g
0.70 g/L &2 Wtz 0.20 g/L M2 0.16 g/L. ¥
TE 5 IR L AT N LA TR S AR A T R O B I
FREAE 9% (RB R0 ZBERN 1% (R B 50 2 R
38 S T B KA AT ik 0.45 g/ L,

P 5 2% PR3 ) A A T o S T 43 A7

il 1 R DG AL S A 5 3% 2 R AT 40 0 4 T S
SR AL AR R B E X IR 5.0 g/L E FF
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Eh R FR AL A S B B 35 N SR AL L U R B IR )
AR 5 P 2 AR SRR T I 9 Y0 Y L BERT 124
(14 20 B, oK 36U X it P %) B . R A S G A 2k )
Je R 77 1t 4y il AN &l 6 Fi

0.7 6
T_‘ 0.6 5 o
. 05 .
2004 "
~ 3 =
g 03 =
= 0.2 2 &
# 01 1R
1 1 1 1 1 1 1 1 1 O
0 6 12182430 36 42 48 54
t/h
(a) JE MR e S5 N
= =
s .
g 20
~
= 8
ke =
O 1 1 1 1 1 1
0 12 24 36 48 60
t/h
(b) B2 a6 2% 14 F

6 Pk B AR BT B G AT TR A K R R 1Y 5 )

FH 1l 6a AT R, S 06 21 A T 235 o B ) e KA ) o
4 0.65 g/L, L X B4 R I im ot £ AY 5.0 g/L
BRI R R KA Y AR & 30 %0, B R 7 i 2
18% . AR AL T A 90t i SR b i R R
54% . & 6b A, SCEG A AR K A A R

0.45 g/L Zedfa, ext B $E R T 3200, 55 MR Ft )
SERAHW) G B R LM IR R T 1400
3 &g

XF 5 B R A K AE I T R AT BRI FE A
AR5 B 2 He e HE MR B 3 ) o - B SR ER 4.0 g/ L
&R 0.10 g/L &R 0.40 g/L. JEMERE 0.70 g/
L. A2 0.20 /L MR 0.14 g/L., #EILEERE I
FIH Plackett-Burman 5% 55 , f5 [ € 3% S 56 il i) [
AT 43 AT S 560 ) B B I T B 1 A TR % % S iR AT Ak
AR B il R R R R o E SR ER 5.0 g/
LK &R 0.10 g/L . fiZM 0.46 g/L HIWEKE 0.70
g/L &Mk 0.20 g/L M2 0.16 g/L. *{Lfbs
()15 752 AT IR K B ik, 7R S e AR5 R B h &
¥ 60 h My f KA i e K™= R it . 5.0 g/L
Al R G SRR T T 30 Y0 M 18 %0 5 7E B IR M 4%
PFF I e KA W i R e K ™= R i, L 5.0 g/ L 14l
AR E T 3200 14 %,

g
o
4t
&
{ﬁ@
IE
@
$
E
=
i
=
]
B
B
=
5
F
=
=

AL A e L) ] AR . 2017,36(11) - 11-14.

(2] Eok. MRAmA . FERR v 19 4 R L ). R i, 2014,
33(12) .1-10.

(3] B Hw . okAe I, 55 S R T 4 28 B g I 0T 9% 3
JELIJ. b E R &, 2015, 440(10) :144-147+156.

(4] ZERKL 805 W0, 55 R TR 1 1Y 8 5% e 1 4 Br B BE 5
JELT] A B 577 % . 2018, 39(15):219-224.

(5] WABRTA AR K i IR K b B 2 AR P 5 [0 . b
[ P BR 5, 2004(6) :3-6.

[6] Bilgi E, Bayir E, Sendemir-Urkmez A, et al. Optimi-
zation of bacterial cellulose production by gluconaceto-
bacter xylinus using carob and haricot bean[]J]. Inter-
national Journal of Biological Macromolecules, 2016
2-10.

[7] Yuan Y,Feng F,Chen L,et al.Directional isolation of
ethanol-tolerant acetic acid bacteria from industrial fer-
mented vinegar[]].European Food Research and Tech-
nology» 2013, 236(3) :573-578.

[8] Zheng Y,Zhang K,Wang C,et al.Improving acetic acid
production of acetobacter pasteurianus AC2005 in haw-
thorn vinegar fermentation by using beer for seed cul-
ture[ ] ].International Journal of Food Science &. Tech-
nology. 2010, 45(11):102-106.

(9] ZFEATIA B uk, A = & , 55 ) FH w0 187 43 07 32 40 16 T R
W AD B A EE AL &5 &l Tk, 2007(3):
78-81.

[10] e 0B S P, 5 AL 5 B I E of 2 b e
REVE B Z A8 1 R D REF 5T R [T ). R MR 3, 2012
(7):1-6.

C11] Z=WI o0, 5k U, 3k -1, 55 I AR ( 2 TR ) e B X I R 141 7™
T2 1t (05 A LT ). of B R R A, 2009(1) :50-51.

[12] Liu M, Zhong C,Zhang Y M,et al. Metabolic investiga-
tion in gluconacetobacter xylinus and its bacterial cellu-
lose production under a direct current electric field[J].
other, 2016, 7(8):613.

(137 FRIGEHE, R4 5K PO, A5 48 T 1wy T2 10 2 7 2 I8 T2
JER T 5T L] ] % BOR @ i), 2020, 388(6):
32-33.

[14] JTIE R Wil B, 5k 38, S IRE I 2 B T 2T ).
5 AP HOR AR 201006) - 117-121.

(157 FRIGEHE, )7, £ #, 55 Frings BEMR & BEE 7R3 BN
OS] ] ZROR 8 4 . 2014, 20(Z2) - 136-138.

(167 Bk, 22 W0 8 R TG R o 4% 3% 4% 1 00 10 1k B R 3 A1t
KWELT B 5250 .2007(1) : 11-14,

(177 SRV, A% BR O, i oty 3L oS 12 1 % 7% R (R PSR LT . Ak
TR, 2007, 21(1):17-19.

[18] Yassine F, Bassil N, Flouty R, et al. Culture medium
pH influence on gluconacetobacter physiology[]].Car-
bohydr polym, 2016, 146.:282-291.

[19] Chen Y,Bai Y,Li D.et al.Correlation between ethanol
resistance and characteristics of PQQ-dependent ADH
in acetic acid bacterial J ]. European Food Research and
Technology. 2016, 242(6) :837-847.



% 36 5% 2 M PFE.F ARORRAMCOCREBEFEORBREEREER 45

Response Surface Methodology to Optimize the Nutrient

Medium of Acetobacter Pasteurianus
YAN Ziyun, CHEN Xiong, LI Xin
(Key Laboratory of Fermentation Engineering of the Ministry of Education
Hubei Provincial Cooperative Innovation Center of Industrial Fermentation ,
Hubei Key Laboratory of Industrial Microbiology »
Hubei Univ. of Tech., Wuhan 430068 China)
Abstract: From 26 kinds of trace elements, 5 kinds of factors that can promote the growth of Acetobacter
pasteurianus were selected, namely arginine, lysine, cytosine, glutamine and folic acid, all with 0.10 g/L.
The added amount was compounded and added to the nutrient medium, and the maximum biomass in-
creased by 26%. A single factor experiment was carried out to determine the initial optimal addition a-
mount, and the Plackett Burman experiment, the steepest climbing experiment and the response surface
experiment were used to further optimize the medium composition. It was confirmed that nutrients, lysine
and folic acid had a significant effect on the growth of Acetobacter pasteurianus. Through the regression e-
quation (R*=96.42%), it was predicted that when the medium composition ratio is 5.0 g/L, arginine 0.10
g/L, lysine 0.46 g/L, cytosine 0.70 g/L., and glutamine with 0.20 g/L and 0.16 g/L folic acid, the maxi-
mum biomass of Acetobacter pasteurium can reach 0.45 g/L under the stress of 9% (V/V) ethanol and
1% (V/V) acetic acid. After 3 parallel verification experiments, the maximum biomass was 0.45 g/L,
which was 32% higher than the nutrient medium before optimization, which was consistent with the model
prediction results.

Keywords: acetobacter pasteurianus; trace elements; response surface methodology; nutrients
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A Multi Focus Image Fusion Method Based on

Improved Focus Region Detection

WANG Chenxi, WANG Shuqing, LIU Yifan,QING Yihui,XIA Yaowei
(School of Electrical and Electronic Engineering , Hubei Univ. of Tech.,Wuhan 430068,China)
Abstract: Aiming at the problem that it is easy to misjudge the focus area of the source image with com-
plex image information in the multi focus image fusion algorithm, based on the traditional improved La-
place component absolute and SML algorithm, this paper proposes an improved focus area detection F-
SWNL algorithm by combining the advantages of NSML algorithm in gradient direction detection and the
advantages of SWML algorithm in noise suppression At the same time, filter is used to remove the isolated
points and smooth the edge of the focus area, and the designed fusion rules are used to fill the empty areas
in the focus area. Finally, the fusion image is obtained. The experiment shows that the proposed algorithm
can guarantee the excellent image fusion effect. At the same time, it also greatly reduces the time required
for image fusion.

Keywords: Focus area; SML; F-SWNL; Filter processing; hole filling

[REHK: K5 ]



