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ABSTRACT: In order to reduce the cost of bacterial cellulose (BC) production, wastewater from
pineapple processing was used as a substrate to produce bacterial cellulose by Acetobacter xylinum.
Pineapple wastewater used in the studied was from the original pineapple processing without any
modification. The BC yield reached to 0.19+0.12 g-dry weight/100 ml-pineapple wastewater after
10 days of fermentation, which was significantly higher than using Hestrin & Schramm medium
(HS) (0.57+0.31 g-dry weight). To improve the production yield, supplements of KH,PO,, MgSO,,
(NH,),HPO,, acetic acid, critric acid and ascorbic acid at various concentration, were added to
pineapple wastewater. The results showed that the addition of (NH,),SO, and acetic acid at 0.1% (w/v)

" AuzgRaIMnaININERs ianenandeslud dealud 50100

Faculty of Agro-Industry, Chiang Mai University, Chiang Mai 50100
* Corresponding author: churairat. m@cmu.ac.th



582

WANEEAT 46 (3) : 581-590 (2561).

and 1% (w/v) resulting in 4.05+0.11 and 3.65+0.12 g-dry weight of BC, respectively. Moreover,
the addition of citric acid increased water holding activity to 1.22 times compared to pineapple
wastewater without any addition substances. In conclusion, the wastewater from pineapple
processing could be used as an alternative low cost substrate for BC production.

Keywords: Bacterial cellulose, Biocellulose, Acetobacter xylinum, Pineapple, Wastewater
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Table 1 Compositions of wastewater from

pineapple processing

Parameters Wastewater from
pineapple processing

(WPP)

pH 3.75

Reducing sugar 20.74

(g/L)

Glucose (%) 1.09

Sucrose (%) 2.73

Fructose (%) 0.56

Total sugar (%) 4.38
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Figure 1 Wet weight (E) and dry weight (H) of bacterial cellulose produced by Acetobacter

xylinum from HS medium and wastewater from pineapple processing (WPP) (10 days of

incubation
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Figure 2 Dry weight of bacterial cellulose produced by A. xylinum from wastewater from pineapple

processing adjusted pH 3, 4, 5, 6 and 7 (13 days of incubation)
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Figure 3 Dry weight of bacterial cellulose produced under different conditions; HS medium (HS),
Wastewater from pineapple processing without any addition (No addition ), Wastewater
from pineapple processing with diammonium phosphate (NP), Ammonium sulfate (NS),
Potassium dihydrogen phosphate (P), Magnesium sulfate (Mg), Citric acid (CA), Acetic
acid (ACA) and Ascorbic acid (AA) at different concentration (%)
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Figure 4 Water holding capacity (WHC) of bacterial cellulose produced under different conditions;
HS medium (HS), Wastewater from pineapple processing without any addition (No addition),
Wastewater from pineapple processing with diammonium phosphate (NP), Ammonium
sulfate (NS), Potassium dihydrogen phosphate (P), Magnesium sulfate (Mg), Citric acid
(CA), Acetic acid (ACA) and Ascorbic acid (AA) at different concentration (%)
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Figure 5 SEM images of bacterial cellulose produced under different conditions HS medium (a),
Diammonium phosphate ((NH4)2HP04) (b), Ammonium sulfate ((NH4)2SO4) (c), Citric acid

(d), Potassium dihydrogen phosphate (KHZPOA) (e) and Acetic acid (f) (all views with

8,000x magnification)
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