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Production of Bacterial Cellulose by Acetobacter xylinum GS11. Ko, Jung-Youn*, Kong-Sik Shin', Jong-
Soo Lee?, and Woo-Young Choi’. *Department of Biological Sciences, Korea Advanced Institute of Science
and Technology, Taejon, 305-701, Korea, "Research Center for the Development of Advanced Horticultural
Technology, Chungbuk National University, Cheongju, 361-763, Korea, *Department of Genetic Engineering,
Paichai University, Taejon, 302-735, Korea, *Department of Agricultural Chemistry, Chungnam National Univer-
sity, Taejon, 305-764, Korea — Productivity of bacterial cellulose by Acetobacter xylinum GS11 was investigated in
the several culture conditions. In various carbon sources, others with the exception of glucose were not found to be
effective for cellulose production, and 2% was better in yield than other concentration of glucose. Yeast extract and
soytone among several organic nitrogens were effective, but inorganic nitrogen sources tested were not efficient for
cellulose production by A. xylinum GS11. The effects of various inorganic salts, amino acids and vitamins were also
investigated: MgSQ4, phenylalanine and a-tocopherol gave the cellulose yield of 1.5, 1.4 and 1.4 fold, respectively,
compared with basal medium. In our experiment, cellulose production by A. xylinum GS11 added with 10% coco-
nut milk and 0.5% lignosulfonate in basal medium, was the most efficient among the several material sources

employed here, and these were 2.2 and 2.1 fold, respectively.
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Uk AEZ e A0 AL SARE Bt o 2AHEE
Axrgictar wke{R12] o] ¥ Agrobacterium, Pseudomonas,
Rhizobium 3 Achromobacterdy 5 vloFat w]E5elA
AAkele ZAew HuEgth13,17,18]. L FllA ZAkF<l
Acetobacterso] AZZ oA AAlAo] 71 451 o2
veptom, x[F71] vjlg AEZ 2 (bacterial cellulose)
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B3i7182 A7}, Premjet $(15, 161> 54 FAEQ
J%AF CP powder (commercial sulfonate pulping waste
fraction)®] A7l o3 AEFZex S FHoH,
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TFE Ko F[10]] Ao AgAz=2ie Felgt
Acetobacter xylinum GS11& A&l AREslgt}. MR 2=
Hestrin & Schramm(HS)[3]4] #]
yeast extract 5 g (Difco), peptone 5 g (Difco), NayHPO,
2.7 g, citric acid 1.15g, DW 1L, pH 5013 7] wiz|&
AHgslgen], HRo wel acetic acidE Hrlsle] %7
pHE ZA8I%iH.

T k2 WX LB gHEAPAA| A Bl A5
£ 1] F3led HS AAuR|ol|M 48417 AufeFslsict.
o] F 500 mL 47+ 2k 100 mLe] HS KA A&
A2 At TS 0.1%7F FH=F HFslk] 30°CH]
A ZF wieFEAde Wl 5~7d7F Al k(static culture)s}
At

[glucose 20 g (Junsci),

Hj k=2

wfeFzzel] w2 A xylinum GS119] AEZ QA AJAl|
H| 2 dE AES] A3l HS WX E 7|82 3l
7+ ARS AR

A2 ©, o), v, UEF 2 VA 52 V1R
ui2]9] glucose TH-E-C 2 Flof Zhz} 297 AHr)seiod,
Ane] QAN E =3t 7| RaR ] AL wiAlsk F
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747 wiokE F AEE oA AAES HEsH FUIY
Fe Z1EaA 2 F P19 S 1 mME Hrlsle] 7d
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9 D=2 A9 Al F 9ol Hz)wl Instafood cor-
poration A|E(Brix 10.5°, pH 6.6y 73l LBz} o]
2 ZFFE 90, 80, 50%= I pHE 7Bzl
Ze 5002 3l 1 AAE wief wiR| R AMSIT) A
7] 271% 792 wickslal AER A A 7 ES)
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7 wadds sl wiokste] AER e A
& A5’ 23 Table 19 vJehd wie} 7o) 272 A}
43} glucose® vt o] Eabdel shAYde ¢slen, fructose
9} glycerole] 242t ST 582 82, 75%= TRE v
YUHo= ofF3lgdc}. Masaoka S[11]1% glucoseE 2T
2 3l fructosed AREEIES W 92%, glyceroldl 7%
93%2] A Egow, o] wmtadle] A EAE
Heolz| oo} B FF9l 22 ZAAE Jehdd. =3
Jonas 5 [9]18] H= RuE F3sE A3 Acetobacterdiol
23t A2 oA AARS $18AE glucose®} fructoseZ} 7}
A FpHel ebfiel Az veRdo) =3 Acetobacter
= Ao E glucoseE §7387] A gluconic acid® A
AA Fesl=d[10,14] WAl 2)A  gluconic acidS
gz ArleAd, g8 R AV As okt
o BAE e o, glucose®] 7} A ©] whE 4]
7} o AL #E1EH 4]

9] F Aol 7P & glucoseE FEHE AT
ol 7dzE wiekEl S W 2%l M AP & el
(Fig. 1). 28y} 2% o]Ae] g=ore A7z 2|43
WioFA] HaF AER e o] A o] FolA]: AS e}
Welet (data not shown). Park S[14]% 1~2%2] B4
FEIF 7P BIQ) AEE A AAE Vel B
328t v} 9lek g w)fd-S 535S 9 Dudman[3} 30
d A=zl 71wkl ME 5% glucose =7}t 7P} 22
AEZ e~ AAS Jelychal slgdd). o]2idt Agke o
FE9 wokEell A wkadde] SV vehliE Ao E =
2819) p5rt 2 S shadde] 2 eIz Yl 12



Table 1. Effects of carbon sources on the production of cellu-
lose by Acetobactor xylinum GS11

Carbon source Cell growth Cellulose yield
(ODg60nm) (%)
Monosaccharides
glucose 0.56 100
fructose 0.53 82.0
galactose 0.14 10.3
mannose 0.19 11.8
xylose 0.25 16.2
arabinose 0.12 9.6
ribose 0.21 12.5
Disaccharides
lactose 0.22 10.3
sucrose 0.35 34.6
maltose 0.27 132
Polysaccharides
dextrin 0.18 13.0
inulin 0.29 14.0
soluble starch 0.17 83
corn starch 0.45 453
potato starch 0.31 19.1
indulin 0.14 6.0
lignin 0.18 7.7
CMC 0.12 4.2
Alcohols
sorbitol 0.37 22.8
adonitol 0.23 12.0
glycerol 0.49 75.0
mannitol 0.44 58.9
xylitol 0.20 8.1
ethanol 0.39 30.0
Organic acid
citric acid 0.11 5.2
gluconic acid 0.40 33.1
lactic acid 0.10 3.5
maleic acid 0.13 1.2
acetic acid 0.09 )
formic acid 0.07 )

*Glucose was set as 100% yield. (-) means that no cellulose produc-
tion occurred.
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Fig. 1. Effects of glucose concentration on the production of
cellulose by A. xylinum GS11.
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Fig. 2. Effects of nitrogen sources on the cell growth and cel-
lulose production by A. xylinum GS11. Closed bars, cells growth;
open bars, cellulose yield.
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Fig. 3. Effects of inorganic salts on the cell growth and cellu-
lose production by A. xylinum GS11. Closed bars, cell growth;
open bars, cellulose yield.
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Fig. 4. Effects of amino acids on the cell growth and cellulose
production by 4. xylinum GS11. Closed bars, cell growth; open
bars, cellulose yield.
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Table 2. Effects of addition of various juices on the production
of cellulose by A. xylinum GS11

Purified cellulose Pellicle

Media broths (dry wt /L)(%) (wet wt g/L) Final pH
HS medium* 2.67(100) 283 3.09
+10% apple juice** 3.43(128) 32.8 3.13
+10% orange juice 3.96(148) 419 3.15
+10% carrot 2.38(89) 16.7 3.19
+10% coconut milk 6.43(240) 54.1 3.09
+10% green tea 2.13(80) 16.2 3.23
Coconut milk*** 5.45(204) 50.2 2.59
9% **** 4.90(184) 47.4 2.53
80% 4.36(163) 431 2.51
50% 3.63(136) 35.5 2.92

Cell were statically cuitivated for 7 d at 30°C in the Hestrin Schramm
(HS) *which was used as the basal medium. **Several commercial
juices were added with the concentration of 10% in the basal
medium. ***Coconut milk (Instafood Corporation, Brix 10.5°, pH
6.5, philippines) was directly used as culture medium, and ****90,
80 and 50% coconut milk diluted with water.

Table 3. Effects of lignosulfonates on the cellulose production
by A. xylinum GS11

Purified .
Medium cellulose pellicle Final pH
(dry wt g/L)(%) (wet wt g/L)
HS medium* 2.67(100) 28.3 3.09
+0.2% lignosulfonate**  4.09(153) 42.8 3.10
+0.5% lignosulfonate 5.74(21%5) 56.3 2.89
+1.0% lignosulfonate 2.14(80) 17.5 3.20

Cell were statically cultivated for 7 d at 30°C in the Hestrin Schramm
(HS)*, which was used as the basal medium, and **Lignosulfonates
were added with 0.2, 0.5 and 1.0% in the basal medium.
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Fig. 5. Effects of vitamins on the cell growth and cellulose
production by A. xylinum GS11. Closed bars, cell growth; open
bars, cellulose yield.
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