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Plackett-Burman X it S ¥ E EF L B AR E AW T4 T o0 EH E %N H#ATF N, XA Box-
Behnken IR b K R E A, REEREXA BHEFRED o8 X408 4 4 % W%
FREIMEED ., HEALEZEHRBTEF T LM N EH 250 MPa, i 8 15 min, i& &
WCARGEFR . RBFFEFTR )G . RER BTN FTTEHR M, BHERTE K
Myus KBAFAEAEZTHNXER T REFR BT MgSO, 1 L KT8, iy K BERE
HBIE SV (R H M = BN 4 D.BEFR BT 1. 25%.CaCl, 0.15% . ZnSO,0. 20% .
K, HPO, 0.20% .MgSO, 0.93% . & Z 8 0.30% . LK 78 0.50% ., FlA EFRELEFF T
WA R EER My EFEEFERRAOTN LU, EBFES T XM MN2.60 ., #5
EHARTHARAEZAHRNFRAMRTATN, REEAENRMTEFRE % M
KBEFHETHEENRED .

XBIE . AEALEEIFIRHEGEF T ABERE; LB
hESZES. 0521. 9;TQI20.6 X EEERIRAD . A

1 51 5

R P I 27 2 R 4 R o A 6 B DB E D BB A AR R . 5 — IR AT dE A L
4 T £F 2 Z (Bacterial Cellulose, BC) B 45 1 & R & B4 43 F BUn) 4 W& /K 1k 5 A0 AL Bk e A R
SR I A — TR R A A R AR AT A R E AT TR A AR R 2 A R
SR o 2 TR £ 2 28 )7 5 AR, A )™ AR e o S S B il S B oK, RS R ™ I A T A A R TR bR R B
AT, BRT AN TiEZRREE P HRNA SRR . 24K W LAE L — 2 T E Y &
T2 A8 I . Forb gy 37540 DR L7 s 50 B CROR B B A9 B0z B L ARk B A R R S R
R E R, JEA Y F 5 © 2R A B A Y4 10 24 G0, & IR AR B R FE U E W & B o AT T8
R m A 220 MPa & FE AN HLOR B AF B TG1. DHSe f1 HB101, £ 2] T i J& 19 28 748 B ik
TG1P.DH5aP F1 HB101P, B AI17E 220 MPa & FE 3 F A S48 5 T 2~3 DY . Silva 1K
WS S FF 5 1R S A 0 fige 5 R 3R 5 1 2 3% A 2 (VSO TR R w8 S e D . 1 %0 B A5 ) R 4
£EF1 150 MPa JE /1B 728 B 7 A2 B R 2 (G. lucidum Karst) , %% P 5 50 1 2208 2 1 & TR A R
W B AR AR AR AR R I L i X K i B 00 A0 R O A RRAE B 1 A UE R TR T B
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FRY 52 W) 5 e s A BRI AR A — R A A B b 96 7 B 22 LB S e B BRI S T AR HP300a, HCih
1 5 AR AR 0 TR BRI g R R R P T A T A 2 TR AR 5 1 R LA

R T ARAR T R I A B £ 4 2 bR AR AN B AT A K A S A AR S i Sk R
JH R 1 R B R X6 7 2 1Y 0 2 AT AR 4R R R bR T, #EAT A8 Ab 38, 52 ] Plackett-Burman 1 Box-Behnken i
BT K 5 ) g R AR AR R R A 7 A TR AT A 2K S B DR R A R R L O o L A T Y 9 R A Atk
AT O0AL - E ST AL TN AT A L L) A 4 TR £F 24 3R TR R ) 5 AR A A B IR B 4R T AR A

2 MBRERE

2.1

PBR Jo s HFRZZ WA A0 2, S 3 O, o F IR Sl 2 e 4l 2
2.2 FENHFER

UHPF-750 MPa i & b PR Sk B R T R S BRI A IR A Rl B 7=, Has s
Bl T R AL MR 2 A BRAN B A2 77, XSP-2 62 WAEE . 1 2R W B U B T AE 7™,
2.3 EEHE

VT B R L A 2% BERETE 0. 5% K, HPO, 0. 1% ,MgSO, 1%, /KW 2% 308 1. 7%, pH
R 7.0,

BRI TR R A 200 B RET 0. 5% K, HPO, 0. 1% ,MgSO, 1%, ek 2. 2% . pH {EH 7.0,

RIS I R B R 4k
2.4 FHik
2,41 BZHERAEEZROHE

BORARSE IR 24 h 1Y T, R BRSS TR, H IR B VR AR 5 5 A R T T, T RS TR MR g 107 A/ 22 T2
A TR TR AR L A% e TR S A B,
2.4.2 BEHEEFEHLE

(1) Ab 3 [ia) Xof T R 15 722 ) 52 i 3

BU7 6y 15 mL il & 4 0 OB FE R A TR ABERNGER D HO, fERE 25 C R
200 MPaZc . 43 SIAL B 0.5.10, 15,20, 25,30 min, K &b B J5 A9 1 W JC 1 4 35 £5 7K B B, 1% I
107,10 °.10 7 3 MR B L MY T A 0. 1 mL IR A P-4k, 30 “CHEIR G 57 3~5 d, 11 & 7% 0, LLAE B[R]
R R A 5 BROBE 3R D A R L 22 1] A B )-S50 E R

(2) Rb3 7% B AR 75 72 1) 5% i a0

FRT A2k V1) ) 4 O ik B BRI 15 3R O IR TR (D) R AR B A PR O TR 25 °C AR BRI 15 min, JE H7 %
i1 0.50,150,200,250,300 MPa 74~ /K ¥,

(3) 785 FE 75 748 A B 2% A 1 1

[ 52 Ab BRIR R 25 °C L AR FRE J1 R 150,200,250 MPa, Ab B[] 5 10,15,20 min, %3 # K & =K
A TR B 5 5 A 3 g A A B[R] R R T, BOE SR R A LA A s R AR A A
243 mAHKESHTHLHROMIBL LG

MEEFE 3~5 d 1P MR 3E 77 b BEPLPE G AZ TR BR 50 A, 3 Sl e 32 30 R I 8% 5% v i Ak L B S 4 A
B WA K W 1 75 3 b R AT R BE RS 97,30 CCHE RS % 7 d. I RE 45175 78 T BR O 40 T 4T 4 2 7 i o AT 4
R R E R TR AR T, 095728 AR AL AR 9% L SR 15 AR 5 A 0 75 728 T PR AN T 2T A 7 L 0L
AL A T 5 A8 DA R AR 7 4 R 2T 4E R e
2,44 mMAHEEBRLES FF0E

YEULE 55 % 4 1) A TR 2 2 3R R IR, FH A SR OK bR 2K ARG T 0. 4 Yo i A B AL BRI MR B R 5
WIAR R ZE Bk sk 2R I 2 Ve ok . W oK g BRI, A BRGT AR 5 T 60 °C TR fe
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T, ZFAE R £/100 mL HeFHAR
2.4.5 KRG Aami
(1) Plackett-Burman &% % 11

VB WA A A / RERE B2 REIR 17 . CaCl, . ZnSO, K, HPO, \MgSO, . & B8 . Tt /K Z B Wik I K %, LA
Y0 AT 48 218 N IEN IR AR, % 3T Plackett-Burman iR 5K, [ Z K E M 9t W36 1, 8038 /0 07 S B B0 2t <7

JH Design Expert 7. 0 MUK 5E W .
(2) w7l (RSMD R 56 58 11

f£ Plackett-Burman i 55 i 56 i I, R A Box-Behnken 15 11 XJ 5 M &5 He 175 A8 bk ML AR 355 9 5C 4 A1
B — WS LUARAS B0 0 20 TR 2T 48 2875 708 TR PR A R B 3R 2 1F o IR 3RKF i L 2% 2 i 5 &

FAFR I 3.
%1 N=12 § Plackett-Burman(PB)i{ 3% % it B & 7k £ & 4 75
Table 1 Level and code of variables for Plackett-Burman design( N=12)
- Coded levels Factors Coded levels
—1 1 —1 1
Glucose : Sucrose 3:1 5:1 K, HPO, /(%) 0.15 0.25
Yeast juice/( %) 0.50 1.50 MgSO, /(%) 0.50 1.50
CaCl, /(%) 0.10 0. 20 Fumaric acid/ (%) 0. 20 0. 40
ZnS0, /(%) 0.15 0.25 Ethanol/ (%) 0.10 0. 50
&R 2 Box-Behnken i I8 & Z 7k £ & 4 75
Table 2 Level and code of variables chosen for Box-Behnken design
Vagiable Symbol Coded levels
Coded level Uncoded level —1 0 1
Yeast juice/ (%) x Zi 0.5 1.0 1.5
MgS0, /(%) e Z, 0.5 1.0 1.5
Ethanol/ (%) x5 Zs 0.1 0.3 0.5

Note:a; =(Z; —1.0)/0. 552, =(Z, —1.0)/0.5;2; =(Z; —0.3)/0. 2

% 3 Box-Behnken iZit A ERAFHTLEZTE

Table 3 Box-Behnken design and experimental value of bacterial cellulose

Trial Yeast juice MgSO, Ethanol Yield of BC | Trial Yeast juice MgSO, Ethanol Yield of BC
No. X X x3 Y/(g/100 mL) || No. X k) X3 Y/(g/100 mL)

1 —1 —1 0 19. 90 10 0 1 —1 21.70

2 1 —1 0 22.58 11 0 —1 1 27.82

3 —1 1 0 20.43 12 0 1 1 25.85

4 1 1 0 25.31 13 0 0 0 25.43

5 —1 0 —1 15. 15 14 0 0 0 26.95

6 1 0 —1 21.02 15 0 0 0 27.03

7 —1 0 1 24.81 16 0 0 0 25.99

8 1 0 1 29.01 17 0 0 0 27.01

9 0 —1 —1 18. 88

2.4.6 A B3I & T
X B R R A BB B Lk SRR TR R L R R LA A R A A R AT E

B
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SRl R LIE T 9 D 05 90 R AR I 6070 % T 5 2% 9 NaOHL 0 52
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3 BRESMH

3.1 S EANIE A E 3 B I R A B0

T 25 S A B s ) ok £ P B0 AE R A S R N PR 1 R . b TR 1 TR B R A B (] £ AE K 0
BOOE AR E A, 2 b BN LK F) 15 min R, 40 B E0PE R K F) 95 % 5 24 b BT[] K 30 min W, kD
SRFCT L DR TR S A Ak BRI 1) R BE 5 T 30 min.
3.2 BEEAEEAITHAEBIERNZNM

R TR Ak R R ) T S A B BT T (UL 2) . Y A BN ) S 15 min B B % Ab BEE 3 8945 K 40
T BVE B GE . 2 b B J1 Sk 200 MPa B, B B EOPE ZAF 95 % LA 5 24 BE 1] 300 MPa i,
T B R B T MR BT R A H 100% .

=

1001 100 -
s 30 30}
T 60f T 60r
£ 5
s 40t £ 40t
j5) L
A [a]
20 20+
o 510 15 20 25 30 0 50 100 150 200 250 300
Time/(min) Pressure/(MPa)
BT A 3 A E]- B0 R i 4R 2 KhBE - &
Fig. 1 The relation between processing time Fig.2 The relation between processing pressure
and lethality rate and lethality rate

3.3 AbIEATES AR E A3 BT ER A #0

L 75 728 Ak LS i) R P 7 o TR R A K A B g
LI 3, T5 T A R IR 4,

B 3 AT LLE L 8 e Fe A 3 ) 55 1 T X T
MRAEK AL, BEE O3 ) B3 K i R A E 4
WHRBOIER R BT YR Iyl 200 MPa, i) 1)
AL 15 min i FOAERIBE] 9500 LA b, M e TR iA A
I Ah B0 P g 1 5% e B S s T A B TR) 6% 5 e (DL
RO N TIHE S HERRIL RIS bR S
AR R (VB HAE 95 %0 DL ) 1 25 148y 4l v B3 AR 5 A B A IR o 1 R BPE R 1 B

Death rate/(%)

VAR S, B AL R Tk 250 MPa, 4b B AT [A] Fig.3 Effect of processing pressure and
15 mindF 47 H & AL B, DLAR A A AR #% . time on lethality rate
T4 FAEHWE
Table 4 Analysis of variance
Source of variation Sum of squares Degrees of freedom  Mean square F value P-value Significance
Time 86. 00 2 43.00 12. 80 0.018 *
Pressure 270. 80 2 135. 40 40.30  0.002 * %

Error 13. 44 4 3.36
Total 370. 24 8

Note: ¥ —P<C0. 05, * x —P<C0.01.
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3.4 FEEKRBG

Fifi FL Bk B EOBE R 7E 95 %0 LA b iy s 5% 15-
L A8 375728 B Bk 50 & , it HL 43 itk 47 & e
B 9% N E PR AN T 4T 4k R e S e R A

W 4 s, ’

HIPE 4 AT, bR T, 25 R TR VRS A B °l
J5 A AR 42 7 AE 9 ¢/100 mL DA F A " I .
6 #k.9~10 g/100 mL Z [A] (A 11 k.10~ 0

9~10 10~11 11~12 12~13 >1

The number of mutant

w

11 g/100 mLZ[E] AT 4 #k,11~12 g/100 mL Yield range/(g/100 mL)
ZIH A 7 Bk 12~13 g/100 mL Z A4 14 T T e
PR 1E 13 g/lOO ml LA ERYAT 8 Bk, AL, i Fig. 4 The yield distribution of mutant

I 8 Mk R 7 75 A8 TR AR A 1% Ao MR g
A % e = HoAE RE A R A5 AR bk .
3.5 FEEKRMNER

XTI £F 4 2 77 /e 7E 13 g/100 mL DL 1Y 8 R15 A8 WAk i 222 08 % 5 AR, i a5 R LR 5.
2 5ATLLE 528 bR My, FIl My ZEAE RIS SR B AR 4 557 2 S KA B/ T H B K, RN
R REE I E S R E A E R, HAGER 7w m T AT .. BT M B4
e Ry i T My, . HAR S RECHE XT8N, P BE BB AR Bk M,qe o H bR B BE

R5 BEKERERSE

Table 5 The results of transmitted generation cultivation of mutant

Strain No. Yield of waterish BC of each generation/(g/100 mL.) ~43D Coefficient of

1 2 3 4 5 variation/( %)
M 14. 21 14. 54 13.03 14.75 13. 80 14.0740. 68 4. 84
M5 13. 35 9. 30 6.15 11.50 7.66 9.5942.89 30. 14
M., 13.63 9.67 10. 30 11. 50 4.27 9.8743.48 35.23
M,s, 13.02 10. 17 4,33 12.97 10. 03 10.1043. 54 35.00
M, 13.17 7.92 9.57 4.45 12.87 9.60+3.63 37.85
M;s; 13. 85 10. 81 8.10 14. 29 6.17 10. 6443. 54 33.24
M, 35 15.58 15.50 16. 42 16. 04 15.75 15.8640. 38 2.38
M, 14.56 12.48 11.02 6.37 9.41 10.7743.10 28. 82

Note:SD—Standard deviation.

3.6 HEAEZLABEFEARMIFIE

DAEAS 125 77 AR Mg A3 50 B PR DA %6 W8 /BB L 9 832 T L CaCl, L ZnSO, . K, HPO, \MgSO, .
WG ICK OB S R it Plackett-Burman 055, i 45 R Gk ) -t il LA BRI
H(P=0.0039) MgSO, (P=0.0275) A R TCIK L EE(P=0. 002 9 X # ¥k M,y K BEAE T4 EA B

O RS N SR 2 B 5 R WSS o A B 3 K (P20, 05) .78 R — S ARk

FHERFIE,
3.7 BHREHEASEAEZIFTENKR

FIH Design-Expert {4} Box-Behnken i 56 &5 R 4T R BRI HLA L 40 18 £F 2 7 5 (Y) Xl Bk
B (e JMgSO, (ay) TEIK LB () B 22 T 1] 45578

Y = 26.48+2.20x; +3.84x; — 1. 20x0x5 — 2. 7522 — 1. 6825 — 1. 2448
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] I A5E 280 W) 25 MR 9 295 2R (3R TR 2RI S BE I 25 (P=0. 000 1), ANRHL (P=0.194 9, FIE 5
SR 2 () ELA R BE AR DG (RP =0. 972 6) . IZA LG R A7, AT T 5 R B8 bk M. 240 1 27 4 22 R BE Y
OYHEANTRIN [0 B E A A B (R R M L 2y a2 2k RN LR AR R RS L 2
x, M 2y BAE 2oy RAHEEFAEZR 7 R R E v a0 F 2y ay A 2y Z RN BAESZ RN 2%

% 6 Plackett-Burman & 3& & %52 45 #7
Table 6 Analysis of the main effects for the Plackett-Burman design

Factors t P-value Significance Factors t P-value  Significancece
Glucose/Sucrose 1.48 0.2354 K, HPO, 0.72 0.5232
Yeast juice 8. 10 0.0039 * % MgSO, 4.03 0.0275 *
CaCl, —0.59 0.5970 Fumaric acid 0. 34 0.7557
ZnSO, —3.17 0.0506 Ethanol 9.05 0.0029 * %
Note: ¥ —P<C0. 05, * x —P<C0.01.
x7 EHPRABERFESH
Table 7 ANOVA for the regression model
Source of variation Sum of squares Degrees of freedom Mean square F value P-value
Model 221.87 9 24.65 27.56 0.0001
Residual 6.26 7 0. 89
Lack of fit 4. 10 3 1.37 .54 0.1949
Pure error 2.16 4 0. 54
Total 228.13 16
*8 HARHEEEKLN
Table 8 Regression coefficients significance
Variable Coefficient Standard error t P-value Significance
Intercept 26.48 0.42 — —
Yeast juice (x1) 2.20 0.33 43.47 0.000 3 * %
MgSO, (x) 0.52 0. 33 2.37 0.1674
Ethanol(x;) 3. 84 0.33 131.99 < 0.0001 * %
xf —2.75 0. 46 35.51 0.000 6 * %
x5 —1.68 0. 46 13.31 0.0082 * %
3 —1.24 0.46 7.20 0.0314 *
X122 0.55 0.47 1. 35 0.2827
X133 —0.42 0.47 0.77 0.4079
X2 X3 —1.20 0.47 6.43 0.0389 *
Note: * —P<C0. 05, * % —P<{0.01.

Xof ] I ASE TR0 A SR A, 24 2, = 0. 5.2, = — 0. 14,25 = 0. 98 I, 20 I 25 4k 5 /9 B 5 K 77 =N
29.29 g/100 mL, H Box-Behnken % N Z K-S A o) =(Z, —1.0)/0. 5.2, =(Z, —1.0) /0. 5.2,
=(Z,—0.3)/0. 2 75 H 19 45 R 2R S B A1 BUE 49 0 o B B2 8 0o 1. 25 %60 . MgSO, 2R 0. 93 % . Bk
R 0,50 % . Sk S0 TIE AR AR 0 I ) o R R AT S L FE AR S SR PR R AT G S A B A A R
M 28.99 g/100 mL, 5 HUN 25 R W AT B3 22 57 AL ET Y 1. 84 4% (15. 75 g/100 mL) , & i i IR AR 2
BB AR T, 728 (10. 76 /100 mL) Y 2. 694 1%,
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3.8 HEAEZTEHRAEEFEWMES T

R AR 0 Ty R 1 e 7 il 1 (PR 5 8] 60, PR 5 3R I, 4 RE IR L v R RRR M Tk R B K - E, Mg SO,
FTK ORI A EAE AT ME A g Z = F B m(P=0.0389) ., HE 5 il LIAH,HH MgSO, #
B A B L 2 R AT A 2R G S B S B NS D i A B B K SR R B L AN R AT A R R R

IR IS . Y I0K £ BB I, MgSO, X 20 T8 21 4 28 7™ 4 1Y 52 R B0 TooK & T e 2 B ARk

MgSO, X 2 B £F 4 Z 7= S 12 /N . 2 MgSO, W 1% Tk S BEW Ry 0. 5 %0 B, 20 18] £F 4 3=
PR 7™ H i 1R
Yield of BC/(g/100 mL)
150 / :
=) 1.25+ ( [ / / =
= R I B /
= = \ \ ‘ | /
2 < || 1263607 97540, /
) S L\ os2rrr bs T *
/A S LO00Fgy 5559 | 0T BD l\ |
B = o | 282123
E \ \
e}
» S\
015510123
N\ \
\ \ AN \ \ N X N
0.50. \\ i AN N\ D\
0.10 0.20 0.30 0.40 0.50

Ethanol/(%)

K5 MgSOs J IR 138 B 5 Wi 240 T 2T 4 3% 7= 1 Aty i B ot T 2] e 26 g 22 18

Fig. 5 Response surface polt and contour plot for the interaction effects of MgSO, and ethanol on the yield of BC

K6 J MgSO, BUE K-, @Rk 7 E G K 2 5 %k 4068 27 48 R = iy i . n] UE W, B35
FER T MR B 0 T i AN DA AT 4 32 00 i R ISR I IS D i R B . 0K AR B A v B L BRI
TG A0 B 2T 4 2 7= i 0 AR 7RI KT BB 22 P A B AT A B A TG K £ RER BE 1 T
. MICK CBEHREETE 0. 5% BRI TR AR 100~ 1. 25 %030 Bl I L 40T 41 4 K sk Bl ok,
8 35 14 22 BAE FH S A R 34 31 i 7K (P=0. 407 9),

Yield of BC/(g/100 mL
1.50 / S - ~
= 1.25F [ / ,‘J / ‘
g o ‘\ ‘\ | ( \ 282“’12‘3
s 3 \ L 273401\
U .- E . )
2 2 L00F N L
e 3 aasszo 00T
é ;‘3’ NS0T oy 252771
g )
= " B
0750 510123
0.50 . TSN .
e ’ R 0.10 0.20 0.30 0.40 0.50
S 2
ETRN S S Ethanol/(%)

6 T RER T FITGK £ 0T 200 B £ 4 28 7™ ik 1Y) 52 W) W) o o TR 1) % A e R

Fig. 6 Response surface polt and contour plot for the effects of yeast juice and ethanol on the yield of BC
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3.9 ARFEZE®RKENHFEHE

TEFT BT FE 1 i LAl - IR 9 00 By 4% ik o 5 78 B BR Mo B 7 W5 b T 000 A 0 19 2 T B 97 5
H.30 CHPERTIR 11 IR R s A2 I B L B S0 A B 2 4 3R DA R B 1 AR AR DL 7

M 7 ALV RS R 2 d e B AT RO R R 5 7 K 2E AR E ) A R A B R R
{H s AR AE A I3 2 RIFARARI = AR 2P 4R 3R L AR50 2 R BIEE 7 RZ ] 2 e s i RARR A5 7 K
T RE 7 i K G R A B AR R IR B T 2 I AR AR L AR A B R LR L
R T TR SR AN 5% BAE 5 O K I B der /ML WIS A2 AR G 1 s TR AL A I i v L g A 2 R e A
O A M T B SR A R BEAE RN I TR I R A R OB E . SRS R R R B AU 7 d

33 —B— YieldofBC ~ —&— Cellidentity =~ —K— Acidity 45

—— Residual sugar content —+— Residual nitrogen content
=

4
28

23

Yield of BC/(g/100 mL)
Cell identity/(0D600 X 3 X 10%)
Acidity/(3 g/100 mL)
[\V]
Residual sugar content/(g/100 mL)
Residual nitrogen content/(g/100 mL)

1 2 3 4 5 6 7 8 9 10 11
Time/(d)
B 7 WA & W sh e i 2

Fig. 7 The curves of liquid fermentation kinetics

4 &

7 v 175 7 e 7 oKk 4 TR 2 4 2R TR R A K I R ) R T I AT SE R . A DR AT A R TR R = R A AR SRR
JE 73 250 MPa. B[] 15 min R 25 °C. 258 5 R IE AR L0 3, 4015 77 £F 4k 2 A8 7 w5 L 35t 4% 52 8 1k 4 19 5
TR R Mg HEFHER P B J2 15. 75 g/100 mL, IESFTAY 1. 485 A%, R W8 & B AR T T 40 1 £F 4k =
WRRE A B AR AT E

K Placket-Burman 55 5 1], 0 26 T 52 W 5248 B R Mo & 2R 7™ 40 18 21 48 22 10 G BE I 7 2 %
B3R MgSO, FITEK 20, T8 1 0 107 1 92 S 57 20 T 2T 4k K B bR & R 3R 41y 5 e i 22 e 0 [8]
AR, Y = 26.48 + 2. 20, + 3. 842 — 1. 20a,205 — 2. 7527 — 1. 68a% — 1. 2420 %M 0 &5 i W 35, 40
AW AT T S BRI

AT K e 45 32 3L AR 5 %0 CRTAGHE = BEME R 4 ¢+ D BERER T 1. 25%.CaCl, 0. 15% . ZnSO,
0.2% K, HPO, 0.2% . MgSO, 0.93% & SR 0. 3% Jo/K ZEEMREE 0. 5% . FIFH L BS 35 5L 85 51578 1)
ML AR TR Mogs - LA R R AL TTAY 1. 84 £, 2 & RIB A Z R 2. 69 5.
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Breeding of Bacterial Cellulose Strain Induced by Ultra-High Pressure and
Optimization of Fermentation Medium

DU Shuang-Kui, LI Zhi-Xi, WU Rui-Qin, YANG Jia-Ping

(College o f Food Science and Engineering s Northwest A& F University
Yangling 712100,China)

Abstract: In order to obtain high-yield strains of bacterial cellulose(BC) ,the primary bacterial cellulose
strain was induced by ultra-high pressure. Plackett-Burman design was employed to evaluate variables
which were relevant to yield of BC which was produced by strain induced by ultra-high-pressure. Fer-
mentation medium composition was optimized through Box-Behnken experiment. The results show
that mutagenic pressure and time on the strain of bacterial cellulose have significant or extremely sig-
nificant influence. The mutagenic conditions of BC strain are pressure of 250 MPa,time of 15 min,and
temperature of 25 °C. The mutagenic strain M,;; with high cellulose production capacity and genetic
stability is obtained through the ultra-high pressure treatment. The key factors affected bacterial cellu-
lose production of mutation strain M,s;5 are yeast juice, MgSQ, ,and anhydrous ethanol. The optimistic
fermentation medium is as follows, carbon source 5% (glucose ¢ sucrose=4 : 1), yeast juice 1. 25%,
CaCl, 0.15% ,ZnS0, 0. 2% ,K,HPO, 0. 2% ,MgSO, 0. 93% , fumaric acid 0. 3% sand ethanol 0. 5%. BC
yield of M,s cultured with optimized fermentation medium is as 1. 84 times as that cultured with the
initial fermentation medium,and is as 2. 69 times as that of the unmutant strain. Ultra-high pressure
technology for mutation breeding of bacterial cellulose strain is feasible. BC producing capacity of M,
can be significantly improved through fermentation medium optimization.

Key words: bacterial cellulose strain;ultra-high pressure mutagenesis;fermentation medium;fermentation
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