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Production of Bacterial Cellulose and Its Modification™

Du-Sik Min, Nam~-Seok Cho? and Te-Ho Choi®

SUMMARY

The bacterial celluloses are very different in its physical, chemical and morphological
structures compared‘to wood cellulose. These fibers have many unigue properties that
are potentially and commercially beneficial. This study was aimed to elucidate the
production of bacterial celluloses and to improve their physical properties by chemical
pretreatment.

Bacterial celluloses produced by static culture had gel-like pellicle structure. The
pellicle thickness was increased with the increasing time, and its layer was about 1.8cm
after one-month incubation. The pellicles extruded from the cells of Acetobacter had a
non-crystalline structure during initial growing stages, gradually getting crystaliyzed
with the incubation time elapse, and eventually turned to the cellulose I crystals.

Young's modulus of bacterial cellulose sheet was increased with increasing NaOH
concentration, and resulted in the highest at 5% NaOH concentration. Similar results
with NaClO3 pretreatment can be observed. Too concentrated alkali solutions induced
the destruction of cellulose fibrils and changed the mechanical properties of the sheets.
These alkaline pretreatment have removed non-cellulosic components(NCC) from the
bacterial cellulose, and enhanced interfibrillar bonding by direct close contact among
cellulosic fibrils.
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Table 1. Cultural medium for seed broth of

Acetobacter xylinum
Ingredients Content
Yeast extract 0.5 g/dl
Peptone 0.3 g/dl
Mannitol 2.5 g/dl
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Table 2. Cultural medium for fermentative production
of bacterial cellulose

Ingredients Conten
Sucrose 50 g
Yeast extract bg
(NH4)2304 5g
KH:PO, 3g
MgS0,.7H0 0.05¢
Water 11

pH 5.0
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Fig. 1. Change of pellicle thickness with culture time.
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Fig. 2. Change of cellulose content of pellicle with
culture time.
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Table 3. Microfibril width of various natural cellulose

Cellulose Microfibril width(A)
Bacteria cellulose 70 - 100
Valonia cellulose * 250 - 300
Cotton cellulose * 50 - 60
Ramie cellulose * 50-60

Cambium cellulose({wood) * 15
Plant cellulose(P) * 20-25
Wood cellulose(SW) * 50 - 100

*Takai M. 1992. Sen-i Gakkaishi
"48(4):153-157
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Table 4. Crystallinity of wood pulp and bacterial

cellulose
Crystallinity, %

Hardwood bleached K P 78
Bacterial cellulose '
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Fig. 3. Young's modulus of bacterial cellulose sheet
with NaOH treatment.
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Table 5. Components of NCC from bacterial cellulose
by alkali extraction

NCC
Protein(mg/l)  Hexane(%)
0 0.15 7.5
1 0.42 12.5
2 0.43 13.7
3 043 115
4 042 11.5
5 0.42 11.0
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Fig. 4. Young' s modulus of bacterial cellulose
sheets with NaClO, treatment.
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