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Production of cellulose from banana peels
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Abstract

Processing of many OTOP products from bananas in Phitsanulok province, Thailand results in wastes
such as banana peel, fingers and bunches which create unpleasant smell and might be a source for disease
spread to the community if there is no good management. Attempts have been made by many organizations to
utilize these wastes. However, there are still remaining wastes. This research aimed to change banana peel to a
more  value-added product, cellulose. Ripe banana peel at stages 5, 6 and 7 was used for this experiment to
determine its cellulose content in order to select the appropriate stage of ripening for production of cellulose. It
was found that banana peel stage 5 had the highest cellulose content (pS0.0S) when compared to stage 6 and 7.
Therefore, it was selected for further studies. Banana peel cellulose (BPC) was obtained by alcoholic and alkali
extraction with a bleaching process due to their ability to eliminate lipids, proteins and pigments. The suitable
condition for alcoholic extraction was 95% ethanol for 24 h contact time, whereas that for alkali extraction was
NaOH at pH 12 for 24 h. Finally, the suitable beaching condition was 15% hydrogen peroxide for 12 h. The
obtained BPC had moisture, total lipids, protein, carbohydrate, ash, crude fiber and cellulose levels of 8.07, 0.40,
0.83, 47.77, 9.36, 33.52 and 78.90%, respectively. In addition, the BPC had pH, a,, L*, water retention capacity
and oil retention capacity of 6.30, 0.57, 86.06, 10.26 g oil/ g dried sample and 1.47 g oil/ g dried sample,
respectively. The BPC had the chemical and physical properties similar to those of commercial cellulose.
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Table 1 Chemical composition (% dry weight) of banana peel at stages 5, 6 and 7.

Ripening Quantity (% dry basis)

stage Moisture Fat Protein Carbohydrate Ash Fiber™
5 3.15£0.11°  19.19+0.31°  5.68+0.22°  44.58+1.70° 12.3740.05"  15.03+0.28
6 4.68+0.13° 6.82+0.56" 6.57+0.02"  54.51+1.14° 12.1240.07°  15.23+0.38
7 7.65+0.05" 4.34%0.74° 3.74+0.42°  56.21+0.37° 12.62+0.09° 15.30+0.85

Means with different superscripts in the same columns are significantly different (P <0.05) by Duncan’s
multiple range test.
"™ Not differ significantly (P> 0.05).

Table 2  The cellulose content of banana peel cellulose at stages 5, 6 and 7.

Ripening stage Cellulose content (%)
5 63.02+0.19
6 59.43+0.12°
7 59.04+0.11°

Means with different superscripts in the same columns are significantly different (P < 0.05) by Duncan’s

multiple range test.
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Table 3 Total lipid content of the banana peel stage 5 after extraction with ethanol.

Ethanol concentration (%) and Total lipid content retained (%)
contact time (h)

Control 19.19 + 0.42°
90 % 8 h. 14.68+ 0.02°
95 % 8 h. 11.85+ 0.52°
99 % 8h. 9.51+ 0.48%
90 % 16 h. 10.38+ 0.42°
95 % 16h. 9.70+ 0.02%
99 % 16 h. 6.60+ 0.62'
90 % 24 h. 8.79+ 0.12°
95 % 24 h. 6.05+ 0.40'
99 % 24 h. 5.57+ 0.02'

Means with different superscripts in the same columns are significantly different (P < 0.05) by Duncan’s multiple range test.

Table 4 Protein content of banana peel at stage 5 after extraction with sodium hydroxide

pH of sodium hydroxide solution and Protein content retained
contact time (h) (%)

Control 6.18+0.12°
pH 11.6 8h 4.91+0.45"
pH 11.8 8 h 4.90+0.24°
pH 12.08 h 4.06+0.02"
pH 11.6 16 h 3.79+0.46°
pH 11.8 16 h 4.0620.42"
pH 12.0 16 h 2.97+0.01%
pH 11.6 24 h 2.69+0.39%
pH 11.8 24 h 2.70£0.15%
pH 12.0 24 h 1.58+0.05°

Means with different superscripts in the same columns are significantly different (P < 0.05) by Duncan’s multiple range test.
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