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Abstract: The objectives of this study were to determine the optimum concentration of mannitol (3-7%) and
yeast extract (0.3-0.7%) as well as the optimum shaking rate (0, 50, 100 and 150 rpm) for cellulose
production from orange pomace by Acetobacter xylinum and to examine other qualities of bacterial cellulose
and marinade. It was found that the cultivation of A. xylinum on medium made from orange pomace
supplemented with 3% mannitol and 0.66% yeast extract gave the highest cellulose yield of 25.31 g (from
30 g of orange pomace). The addition of different amounts of mannitol and yeast extract affected the
changes in color values, L*, a* b* and moisture content of cellulose sheets, as well as reducing sugar
content, soluble solids and acetic acid content of the marinade. While the optimum shaking rate was 100
rpm, the maximum cellulose yield was 42.82 g and the maximum acetic acid concentration in the marinade

was found to be 2.93 g/L at the shaking rate of 50 rpm.
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Figure 1. Chromatogram of acetic acid standard (A) and marinade sample (B)
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Figure 2. Effects of mannitol and yeast extract on cellulose weight of cellulose
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Figure 3. Effects of mannitol and yeast extract on L* value of cellulose
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Figure 4. Effects of mannitol and yeast extract on a* value of cellulose
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Figure 5. Effects of mannitol and yeast extract on b* value of cellulose
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Figure 7. Effects of mannitol and yeast extract on total soluble solid (°Brix) of marinade
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Figure 8. Effects of mannitol and yeast extract on moisture content of cellulose
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Figure 9. Effects of mannitol and yeast extract on acetic acid content (g/I) of marinade
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Table 1. Regression equation and maximum predicted value of dependent variables on optimization process

by using Minitab

Regression equation R? Mannitol  Yeast extract Predicted value
Cellulose vyield (g) = 7.2-(4.41*A)+(89.4*B) 0.7538 3 0.66 25.31
+(0.503*A*A)—(60.7*B*B)—(2.91*A*B)
Cellulose L*value = 35.4+(2.48*A)+(58.6*B) 0.8032 4.09 0.41 52.47
—(0.235*A*A)—(64.3*B*B)—(1.39*A*B)
Cellulose a*value = -1.78+(3.48*A)—(19.4*B) 0.7382 6.07 0.70 4.42
—(0.350*A*A) +(14.0*B*B)+(1.11*A*B)
Cellulose b*value = 28.40+(4.99*A)—(106.0*B)  0.9418 513 0.70 21.37
—(0.432*A*A) +(114.0*B*B)—(0.81*A*B)
Reducing sugar (g/L) = 29.0—-(1.86*A)—-(14.8*B) 0.7133 7.0 0.70 29.77
+(0.056*A*A)—(4.5*B*B)+(4.82*A*B)
TSS (°Brix) = 8.10+(1.933*A)+(1.00*B) 0.9836 7.0 0.70 16.04
—(0.1579*A*A)—(3.29*B*B)+(0.625*A*B)
Cellulose moisture content (Yow/w) = 0.9279 3.0 0.53 89.06
82.18+(0.53*A)+(27.6*B)—(0.175*A*A)
—(24.4*B*B)—(0.57*A*B)
Acetic acid (g/l) = 0.011+(0.252*A) +(0.397*B) 0.8384 5.38 0.34 0.77

—(0.0232*A*A)—(0.466*B*B)—(0.0150*A*B)

The letters of A means mannitol and B means yeast extract
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Figure 10. Effects of shaking speed (rpm) on cellulose weight (g)

Mean within the bar graph followed by different letters are significantly different at p<0.05
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Figure 11. Effects of shaking speed (rpm) on L*, a* and b* value of cellulose

Mean within the bar graph followed by different letters are significantly different at p<0.05
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Figure 12. Effects of shaking speed (rpm) on L*, a* and b* value of marinade

Mean within the bar graph followed by different letters are significantly different at p<0.05
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Figure 13. Effects of shaking speed (rpm) on acetic acid (g/l) of marinade

Mean within the bar graph followed by different letters are significantly different at p<0.05
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Mean within the bar graph followed by different letters are significantly different at p<0.05
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Figure 15. Effects of shaking speed (rpm) on pH of marinade

Mean within the bar graph followed by different letters are significantly different at p<0.05
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Figure 16. Effects of shaking speed (rpm) on reducing sugar (g/l) of marinade

Mean within the bar graph followed by different letters are significantly different at p<0.05
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