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Abstract

We investigated the optimal condition for production of bacterial cellulose with Gluconacetobacter persimmonus
KJ145. For bacterial cellulose production, optimal medium composition and culture conditions were conducted
to determine. Apple juice (10°Brix) medium was suitable than Hestrin & Schramm medium which is generally
used for the bacterial cellulose production. When 1% pyruvate as carbon source was added to apple juice, bacterial
cellulose production rose to high level. The effect of various nitrogen sources was investigated: CSL was found
to be essential to high cellulose yields and the optimal CSL concentration was 10%. Optimal temperature and
culture time for the bacterial cellulose production was 35°C and 16 days, respectively. At the optimal condition
Gluconacetobacter persimmonus KJ145 produced 8.96 g/L of bacterial cellulose (dry weight), which was much

higher than reported values.
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Table 1. Comparison of HS medium and natural apple-juice
medium for production of bacterial cellulose

Bacterial cellulose Relative cellulose

Medium

(g/L) production (%)
HS medium 0.1600+0.010" 100
Apple juice 0.2983+0.014 186

D .
Values are expressed as mean=standard deviation (n=3).

Table 2. Effect of initial pH of apple-juice medium on the
production of bacterial cellulose

Initial Brix Total Final Relative cellulose
pH acidity pH production (%)
3 10.3 1.19 2.76 47
4 10.1 1.72 275 47
5 99 1.46 3.03 67
6 9.9 1.35 3.11 100
7 9.9 1.22 3.24 35

- A 82

i

Table 3. Effect of sugar content (brix) of apple-juice medium
on the production of bacterial cellulose

Initial Final Total Final Relative cellulose
°Brix °Brix acidity pH production (%)
1 1.0 0.20 3.29 0
5 45 0.64 2.94 8
10 89 1.27 2.88 100
15 14.0 1.93 3.06 66
20 194 1.62 3.63 50

Agopol @ 24F Aol Az

EtRlo| HE
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wola] o] F4je] A9 dojiix] efgirh o]’ A=
Ramana 5-(27)¢] sucrose, glucose, mannitol®] bacterial cel-
lulose AJAtell EFA o]t B3 A3} o} & A3Fo|gl e
o lactate®} ethanol®| bacterial cellulose A& &213}¢] )
= Naritomi £(28,29)9] o144 3}9} Matsuoka 5(30)°] lac-
tate”} bacterial cellulose2] A& Al Busle F
AVgE A o] g A Reld F59 549 R
Azt

Pyruvate =2} ¥
Apzt s u A of] © A9 0 2 71 = pyruvated] A A

Table 4. Effect of carbon sources on bacterial cellulose pro-
duction at static culture

Bacterial

Carbon Il Total Final Relative cellulose
sources ce( uose acidity pH production (%)
g/L)
None 0.40 0.85 2.86 100
Acetaldhyde” 0.00 0.26 4.64 0
Acetate 1.66 0.71 3.12 415
Amyl alcohol 0.00 0.14 5.14 0
Arabinose 0.27 0.99 2.86 68
Citrate” 0.40 1.29 2.80 100
Ethanol 2.08 0.73 3.25 520
Fructose 0.34 0.90 2.79 85
Glucose 0.35 1.13 2.75 88
Glycerin 0.38 0.81 2.80 95
Lactate” 2.18 0.73 2.92 545
Maltate 0.10 1.92 2.84 25
Methanol 0.81 0.83 3.20 203
Pyruvate 3.15 0.27 441 640
Succinate 0.72 0.51 3.68 180

*which was added 0.5% (w/v).
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Fig. 1. Effect of pyruvate concentration on bacterial cellu—
lose production at static culture.

Data were presented as mean*SD (n=3). B, bacterial cellulose;
@, total acidity; Bacterial cellulose production by Gluconacetobacter
persimmonus KJ145 was 3.15 g/, when Gluconacetobacter persim-
monus KJ145 was cultured for 6 days in a flask containing apple
juice (10°Brix, pH 6.0) with various concentration of pyruvate.

Table 5. Effect of nitrogen sources on bacterial cellulose
production at static culture

Nitrogen Bacterial Total Final Relative cellulose
sources cellulose acidity pH  production (%)
(g/L)
Control" 042£003” 084 284 13
None” 315+005 027 441 100
Trypton 3341005 023 487 106
Peptone 2411003 041 461 76
Casamino acid 158%+0.03 038 459 59
CSL 399006 014 495 126
(NH4)2S04 067005 021 472 21
Yeast extract 3.42+0.05 020 492 108

YControl: apple juice medium (10°Brix, initial pH 6.0) without
pyruvate and nitrogen source.

“None: apple juice medium (10°Brix, initial pH 6.0) with pyruvate
1%, without nitrogen source.

Values are expressed as mean Tt standard deviation (n=3).
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2 A At ol A G At FAAER o]l X, ohE A Aad
o] v] 8] bacterial cellulose A34kell &34 o] 22 bacterial
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Relative Production of Bacterial

100 1 I 1 1
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Fig. 2. Effect of CSL concentration on bacterial cellulose
production at static culture.

Data were presented as mean£SD (n=3). Bacterial cellulose pro-
duction by Gluconacetobacter persimmonus KJj145 was 3.15 g/L,
when Gluconacetobacter persimmonus KJ145 was cultured for 6
days in a flask containing apple juice (10°Brix, 1% pyruvate, pH
6.0) and this bacterial cellulose production is shown as 100%.
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Fig. 3. Effect of temperature on bacterial cellulose pro-
duction at static culture.
Data were presented as meanSD (n=3).
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Fig. 4. Effect of culture days on bacterial cellulose produc-
tion in static culture.

Data were presented as mean* SD (n=3). @@, bacterial cellulose;
O—0. cell mass.
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