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Influence of Pre-Treatments on Browning Color of Banana (Musa sapientum L.) Powder
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Abstract

To improve quality and extend the safety margin of a dried product, an appropriate pretreatment
methods and conditions can be applied prior to drying. This work was aimed to study the effect of pretreatment at
the temperature range of 80-100°C. The heating time of banana was determined based on enzyme peroxidase
activity. Pretreated samples were dried in hot air oven at temperature of 60, 70, 80 and 90°C. The required drying
time to reach the final desired moisture content of less than 10% (w.b.) was 16, 13, 10 and 6 h, respectively. The
parameters considered were color (L* a* b* value), the total color change (AE*) and non-enzymatic browning
index (NEBI). In all cases, the enzyme peroxidase activity value reduced with the progress of the heating process;
the reduced activity corresponded to the decrease in AE* of the banana powder after drying. Higher temperature
and longer time of drying result in higher browning color of banana. The drying process caused non-enzymatic
browning reactions leading to lower lightness value and higher redness and yellowness values. These results
were accordant to the change of NEBI value.
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Table 1 The remaining enzyme peroxidase activity

Heat treatment Remaining enzyme peroxidase activity (%)
(°C) 2min  4min 6min 8min 10 min 12 min 14 min 16 min 18 min 20 min
80 87.50 64.39 4021 2219 13.07 6.35 3.27 1.72 n.d n.d
90 7522 4233 2380 6.25 217 0.82 n.d n.d n.d n.d
100 60.16  6.25 1.44 n.d n.d n.d n.d n.d n.d n.d

n.d. = not detected
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Table 2 Color pretreated banana with different pretreatment temperatures

Pre-treatment temperature (°C) L* a* b*
80 81.24+0.09° 0.97+0.19° 8.07+0.46°
90 84.15+0.22° -0.40+0.40° 5.49+0.71°
100 83.44+0.35° -0.39+0.17° 5.87+0.65"

Values in the same column with different superscripts mean that the values are significantly different (p<0.05).
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Figure 1 Drying curves of banana (A) untreated sample (control), (B) pre-heated at 100°C for 8 min at drying

temperature (¢) 60, (W) 70, (A) 80 and (®) 90°C
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Table 3 Color and Non-enzymatic browning index value (NEBI) of banana powder

Drying
Pre-treatment temperature L* a* b* AE* NEBI

(°C)
Untreated 60 56.54+0.75°  4.23+0.49°  15.07+0.49° 29.48+0.69°  0.17+0.07°
sample 70 61.2240.59™ 4.61+0.21°  17.26+0.21°  21.07+0.41™°  0.19+0.06"
(Control) 80 67.08+0.73" 7.55+0.10°  21.03+0.10" 12.08+0.28°  0.21+0.04°
90 58.45+0.90° 10.38+0.17° 21.24+0.17" 35.08+0.33°  0.28+0.05"
Preheated at 90 60 57.60+0.69° 2.41+0.54"  20.42+0.54° 18.11+0.32°  0.09+0.04°
°C for14 min 70 63.41+0.55°  3.64+0.12%°  21.78+0.12° 16.41+0.52°°  0.08+0.03°
80 71.30£0.20°  7.17+0.01°  18.5140.01°  10.08+0.87°  0.14+0.05°
90 69.55+0.51"  9.34+0.12°  17.44+0.12" 11.30+0.29"  0.20+0.02°

Values in the same column with different superscripts mean that the values are significantly different (p<0.05).
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