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Effects of Ripening Stages on Physicochemical Quality and Tannin Content in
‘Namwa” Banana Peel Fruit
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Abstract

The objectives of this study were to investigate changes in physicochemical quality and tannin contents
of banana (Musa spp. ABB ‘Namwa’) peels at different ripening stage. The ripening stage in this study were
defined according to the peel color index; stage 1 (dark green), 2 (bright green), 3 (green with few yellow), 4
(more green than yellow), 5 (more yellow than green), 6 (yellow), 7 (yellow with pitting spot on the peel) and 8
(yellow and black spot in the peel). The banana peels of all stages were analyzed for moisture content, fat, ash,
water activity (a), color value and tannin content. The results of chemical composition showed that banana peels
at ripening stage 8 had the lowest moisture content, water activity (a,) and tannin content. However, banana peel
at ripening stage 8 showed the highest ash, protein and fat contents (P<0.05). In addition, the banana peel at
ripening stage 1 had lower the color L*, a* and b* values than stage 2-8.
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Table 1 Color of banana peel with different stage of ripeness

Stage of Color

Ripeness L’ a’ b’
1 47.56° -50.54° 16.66'
2 52.43° -24.37° 48.05°
3 53.44° -13.92° 42.97°
4 61.59° -8.01% 59.51°
5 66.58° -3.907 55.01°
6 66.58° 2.78 58.45"
7 67.22° 4.98° 67.61°
8 64.11%° 10.14% 67.07°

*" means within the same row with vertical are significantly different (p=<0.05)

Figure 1 Ripening stages of banana 1 (dark green, a), 2 (bright green, b), 3 (green with few yellow, c), 4 (more
green than yellow, d), 5 (more yellow than green, e), 6 (yellow, f), 7 (yellow with pitting spot on the peel,
g) and 8 (yellow and black spot in the peel, h)

Table 2 Chemical composition and tannin content of banana peel with different stage of ripeness

Stage of Chemical composition
Ripeness Moisture (%) Ahs (%) Crude Protein Fat (%) Water activity Tannin content
(%) (a,) (g/ weight fresh)

1 88.2120.13 * 1.43+0.31° 0.61+0.05° 0.3040.01° 0.99+0™ 42.58+0.90"
2 87.18+0.22" 1.59+0.07° 0.68+0.03" 0.34+0.03 * 1.0+0° 35.86+1.80°
3 89.10+2.22 ° 1.5240.04° 0.69+0% 0.43+0.24°° 0.99+0.01%° 35.23+1.56°
4 80.27+0.14° 1.7040.05° 0.69+0.09 0.45+0.09° 0.99+0¢ 76.64+1.56°
5 86.79+0.68° 1.69+0.05° 0.69+0% 0.54+0.08°* 0.99+0° 68.52+0.90"
6 83.78+0.24¢ 2.030.14° 0.7420.12° 0.57+0.10% 0.99+0° 50.86+3.25°
7 49.92+0.47" 4.79+0.06" 1.14%0.05° 0.68+0.08" 0.96+0° 32.27+0'
8 38.83+0.46° 5.66+0.11° 1.35+0.05° 2.24+0.02° 0.94+0.01' 30.08+0.90'

' Values are means + standard deviations of triplicate measurements.
" means within the same row with vertical are significantly different (p<<0.05).
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