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Development of bacterial cellulose production in molasses by using coconut

juice as the nutrient supplement and adding of gelling agent
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Abstract

The objective of this study was to develop the bacterial cellulose production from the Acetobacter aceti
subsp. xylinum TISTR 975 in molasses medium by using coconut juice as the nutrient supplement and adding
gelling agents which including agar, pectin and alginate at various concentration. The fermentation system was
conducted in static culture using 10% inoculum and incubated at the room temperature. The result shows that the
highest bacterial cellulose can be produced in molasses which dissolved in the coconut juice at 10 °brix of total
solid, added 0.5% of pectin and spent 15 days of fermentation time. The scale of the fermentation at the 1 liter of
medium has a 710.38 g/l (wet weight/volume) of cellulose or 28.05 g/l (dry weight), and the percent yield was 2.80.
The result also suggests that coconut juice and pectin can be used in order to enhance bacterial cellulose
production in medium with the use of molasses.
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Table 1 Thickness and weight of the bacterial cellulose sheet produced from A. aceti subsp. xylinum

TISTR 975 by using molasses diluted with distilled water at various concentrations.

concentration of molasses

thickness of bacterial cellulose

weight of bacterial cellulose

diluted with distilled water sheet sheet (wet weight/volume)
(°brix) (cm)" (g/media 200 ml)”
8 1.03° 63.99°
10 1.47° 80.72°
12 1.26° 77.81°
14 1.13° 68.58°

" Each value represents the mean of three replicates, the values followed by the same letter in the

same column which are not significantly different at p< 0.05.
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Table 2 Thickness and weight of the bacterial cellulose sheet produced by A. aceli subsp. xylinum

TISTR 975 grown on 200 ml medium contained 10 °brix molasses diluted with coconut juice

and distilled water.

thickness of bacterial cellulose

weight of bacterial cellulose sheet

diluents y Y
sheet (cm) (wet weightivolume) (g)
coconut juice 2.53° 141.82°
distilled water 2.16° 131.50°

""Each value represents the mean of three replicates, the values followed by the same letter in the

same column which are not significantly different at p< 0.05.
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Table 3 Comparison of bacterial cellulose yields produced from A. aceti subsp. xylinum TISTR 975 by using

molasses diluted with coconut juice and adding different gelling agents at various concentrations.

concentration of % vyield
gelling agents _ y
gelling agents (%) (g/100 ml)

control 0 54.54°
agar 0.1 76.29°
0.2 72.71°

0.4 65.52°

0.5 59.54°

pectin 0.1 70.23°
0.2 74.64°

0.4 77.94°

0.5 87.12°

alginate 0.1 70.56°
0.2 73.73°

0.4 76.05

0.5 81.97°

" Each value represents the mean of three replicates, the values followed by the same letter within

the same column are not significantly different at p< 0.05.

0.5% alginate 0.5% pectin

Figure 1 The bacterial cellulose production in conditions which adding alginate and pectin 0.5%.
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ectin 0.5%|

700 — 300

800 —— 200

9200 —— 100

Figure 2 The bacterial cellulose production in conditions which adding pectin 0.5% and bacterial

cellulose sheet obtained after 30 days of cultivation.
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Table 4 Yield of the bacterial cellulose produced from A. aceti subsp. xylinum TISTR 975 by using 10

°brix molasses diluted with coconut juice and adding pectin 0.5% in scale up 500 ml medium.

weight of bacterial cellulose sheet

culture container . y % vyield

(wet weight/volume) (g)
1 L glass bottle 390.48° 78.10°
1 L beaker 387.73° 77.55°
plastic tray size 11.5x17x6 cm 369.63" 73.93°

"Each value represents the mean of three replicates, the values followed by the same letter in the

same column which are not significantly different at p< 0.05.
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Table 5 Yield of the bacterial cellulose produced from A. aceti subsp. xylinum TISTR 975 by using 10 “brix

molasses diluted with coconut juice and adding pectin 0.5% in scale up 1 L medium.

condition wet weight of bacterial dry weight of bacterial
y y % yield
of cultivation cellulose sheet (g) cellulose sheet (g)
control 508.78 15.03° 150
adding pectin 0.5% 710.38 28.05° 2.80°

" Each value represents the mean of three replicates, the values followed by the same letter within

the same column are not significantly different at p< 0.05.
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