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Research on the Fermentation Conditions of Xylinum
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Abstract: In this manuscript, the optimum conditions for cellulose production by Xylinum were
determiried. The optimum carbon source was glucose while the optimum nitrogen source was
peptone and yeast extract. The optimum conditions, determined by orthogonal experiment
design, described as follow: pH 5.0, temperature 30 C, glucose 1.5 g/dL, yeast extract 0.5
g/dL, peptone 1. 0 g/dL. Furthermore, the cellulose achieved at 3. 40 g/L, 3.65 g/L and 3. 54
g/L by supplemented with 0.4 g/dL acetic acid, 1% ethanol or 0.4 g/dL lactic acid,
respectively.
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1.1 ##
1.1.1 #&# KBEFFE (Acetobacter xylinum) ,
RN K E B B EBRRE
1.1.2 344

D AEEFEG/L . HEE2. B9 0.5.5%
F i 0.5, Na; PO, 0. 27, 7 B B2 £k 0. 115, B g 25
pH 5.0,121 'CKX & 20 min,

BEHFEREGQ/LD - HEWE 2, BES% 0.5,
FEH B 0.5, Na; PO, 0. 27, ¥ # B £ 0. 115; pH
5.0,121 ‘CX & 20 min,
1.1.3 248 DH6000A B fEREFH,
HZQ-F160 £ I8 ik % ¥ 37 48 , PHS-3C ¥§ % pH it
FRABEXER . BHIEG (LB LR
MmAERAFRED.
1.2 A%
1.2.1 4#MF&k

D BREE -MEE,

2) pHEWE . BEHE,

D MAAERTRNE . BEEHKX UWIE.Q
BREAER AKRE hEEHE TR .1
g/dL ) NaOH F 80 CKiF 1 h L EBREEK,. R 5

RERFEKPS P2 P, 80 CHT 12 h,
RHEZR KRE. FEETEA g/LER.

4 EEBRHIE ERBPMA S g/dL &

BEMAESO C.PHS OEAEBTARBS h,EY
BBSE0OmBEKTHEATE.
1.2.2 3%F% B—WEAFHREMFER
3B 100 mL 33 P (250 mL = MMED,
30 CHIR% IS 24 h, 32K E X 130 r/min, LK
A 2NMERBREALBIEFEN GO mL =
S, BAMRESREUBREE, HA 30T
BREFMPBEEF 1445, WRKNE.

2 XBEXR

2.1 BEHME

FEREFLE 0.5 g/dL EH M 0. 5 g/dL . Na, PO,
0.27 g/dL ¥7#REh 0. 115 g/dL Wi E P mA
ARFLEHBRFE. £ 30 CHBRFETFHEER
4 d,MELHE>RLERAK 1.

GREV.ER UHEEABIE~TEER
HHmE. KPS &R, DRE. DHEMN
BRIR A ™= BB R 9% W 0 B TR B0 B A B e
WA h BAER IR

*®1 REMNASEF-ROEW
Tab.1 Effects of various carbon sources on the yield of bac-

terial cellulose

BB FHERTR/(g/L)
A 2.59
D-R ¥ 0.83
i 0.15
EHNE 0.14
D-HEZER 0. 69
ER 0. 06
DA% 0.03
B EH 0.02
8 0.07
R —
2.2 |EMRHE

FEHEWE 2 g/dL Na; PO, 0. 27 g/dL. & B
$:0.115 g/dL MEFEPMAAR LY EE, &
0 CERFRATHELEF ULLMUEGER
B.E&RALE2,

EAREBHELAEENARNRBE R B
RABHFTEINEAR MESERAFANEE=ERXE
B HPUBEEMEAR. BESF . BEEEMREQD
BFREERANGE-BES . EAK BEAKKZ,



%3 M AF ABHARELABEHS 127
BAEFREARE I ETENEORBEEER. g%
£2 BEMFERTROEN - HERAKF gy
Tab. 2 Eft:ects of various nitrogen sources on the yield of bac- P fffg ﬁ;ﬂ*ﬁ’ pH & % Z%;
terial cellulose A B C D
2B HER&R/(g/L) 5 2 2 1 3 0.03
(NH,),S0, - 6 2 3 2 1. 118
R - 7 3 1 2 3 0.04
a5 3 0. 61
::4=13 0.45 8 3 2 3 1 0
[ 4::4=F:3 0.29 9 3 3 1 2 1.92
EEK+EOK 0. 95 K, 5.75 3.67 3.77  3.01
B AR+ RE A 059 K, 3.00 2.73 3.92  6.42
ﬁ&iﬁf;}f fso‘ 0;3 K; 1.96 4.33 3.03 1.29
13 BERBELRE ks 1.92 1.22 1.26  1.00
pMAAEFROEREEARERE. Ry ¢ Y0 0% Lzl
P R BEIR B A pH A, B A A 0B R = A ko 0.6 Lad 101043
EXRBRAARNTZE, XREREER K HG R 1.26 0.53 0,30 L71

RRFE 3,

HEMMERAE 4. TRRYAEFEMR 4
MERF RBNEENFERNBERENY
W, BRESHTA EEENFFERT B WY
FRIAF A :D>A>B>C, B il B >8R > H IR >
pH. RIEEXREHENBRETZN A BC
D, Bif% ¥ 1.5 g/dL, BE 5% 0.5 g/dL. B E Bk 1
g/dL,{&E 30 C,pH 5.0,

£33 L)EXRBEERKER
Tab.3 Factors and levels of orthogonal experiment design

L (3)

A ﬁﬁgfmﬁg mﬁ%’;ﬁ% ) pHE BE
1 2.5 2:1 4.0 25
2 2.0 1:1 5.0 30
3 1.5 1:2 6.0 35

£4 L(F)EXKRBITLER
Tab.4 The result and design of the orthogonal experiment

L. (3*)
&REAT
2% wam  mUE: oH BE oo
9 mEkE EBAK &L
A B C D
1 1 1 1 1 1.82
2 1 2 2 2 2.70
3 1 3 3 3 1.23
4 2 1 3 2 1.80

¥>%k D>A>B>C

B EXRBHERETEL, X ABEH EH#T
RESEF MRS ERRF RN 2.81 g/L.

3 i #®

3.1 BERBRENAEFEE~RNERE
ERRA GRS FREFMA 0~0.5 g/dL KBS
.30 CHERF UALURERMBERBIRENS
BRTBHEWH., BERBRREKREMN0.1~0.4
g/dL BET M, A EZNF=BEZ I8 M., HREBK
BWEXP . 4g/dL I  HERXTBRAIANER. N
3.40g/L, MEERWEERKEIXTF 0.5 g/dL 5,4
BR&BARER ERLES.

£5 BRRERRENARAERFROKNE
Tab.5 Effects of acetic acid concentrations on the yield of

bacterial cellulose

BB B/ (g/L) fHER-R/(g/L)
0 2.81
0.1 3.02
0.2 3.14
0.3 3.16
0.4 3.40
0.5 3.04

FUHA R R AP T AW #E . N
MATT WK EFER-BEN, HR LM
BMARRERNL-EREE, RETHFEHN pH
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3.2 ZBHARSENAEALERRAKE

IE AR K f5 6 A B 3 3% 2 o I AR B4 S 0~
3.0NMZEE,30 CHERSR 14 d. BEZBERS
B ARAERTBNOEW. BEIEBERIK
MO~INBEHEM, FERGF=REZ MM, K2
BARABORE Lo BEFRER=RABRA,
H3.65¢/L, BZBERSBOLD L.5K)E . 4%
REBIFHRPEIR. R 6.

ZEET LA BE AT B AL 0 2 L R B AR U
FamaR® ATP SHERLEY NFERDY
ERKEREEMR. BRZENERIBIH R
SHFERE L ATMHBRF RN £

%6 ZHMERSIBNEEARR~ROEW
Tab. 6 Effects of ethanol concentrations on the yield of bac-

terial cellulose

ZERR B/ % HHERTR/(g/L)
0 _ 2.81
0.5 2.85
1.0 3.65
L5 3.54
2.0 3.40
2.5 3.23
3.0 2.11

3.3 AMERRENAFAERTROEN

EXREFHEHEFREMA 0~0.5 g/dL 1y
FLAR.30 CEEHEAFE LI BEARTFREEREN S
BEFROEW. MEAMBEEKREMN 0~0.4 g/
dL i FEER=BOUREZHN. YHAMRRBKE
KE 0.4 g/dL B, YA ERT=REDIER, K
3.54 g/L,

S % 30 #k (References) :

Yo MEREEXDO0.5g/dL 5. AEETBT1E
T

MR HERER ATPSHERLSY,
SARRMEREREFM. BRYARKE %K
Ei R, BRI pH BT K T 4 4
AR FEARERTRIER,

27 ARRRRENAEAERX“ROEN
Tab.7 Effects of lactic acid concentrations on the yield of

bacterial cellulose

HEMERKE/ X HERF=R/ (/D)

0 2.81

0.1 3.02

0.2 3.11

0.3 5.23
0.4 3.54
0.5 2.61

4 % iE

MARKRATUEN ABHARBTEIEER
KWERERBEIMEAE BEARIFSENEQ
W R BB RFR:pH 5.0, 85 30 C,H&HE
1.5 g/dL. BB 0.5 g/dL, BAMK 1 g/dL, {E4k
JERE SRR PIEM 0.4 g/dL BERE .1 g/dL Z 8%,
0.4 g/dLARR HEAEET~Eh 2.81 g/L 75|
#E7 3. 40, 3.65.3.54 g/L,

B ABEITERELREREH#TH FE
AEZHERTFERE T 30%, £ HAH 1.7
Jt/kg FFES 3.51 T/ke, X F Lk b E=RE—
ERAATHE .
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