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Trends

Research note

Effect of drying temperature on the nutritional and
physical properties of banana chips

Vijay Kumar Singh, Shashank Verma and Vipul Chaudhary

Abstract

This research investigates the effect of different hot-air drying temperatures (50 °C, 60 °C, 70 °C, and
80 °C) on the nutritional, textural, and color characteristics of banana chips derived from Musa
paradisiaca. Comparative analysis with vacuum drying was conducted using data from recent studies to
assess the technological and nutritional advantages of each method. The results showed that increasing
temperature significantly reduced drying time and moisture content but decreased vitamin C and total
phenolic content. Optimum results for texture and color were obtained between 60-70 °C. Vacuum
drying retained higher nutritional value but resulted in slightly firmer texture. Hot air drying at 65 °C is
identified as the most efficient and economical temperature for banana chip production.
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Introduction

Bananas (Musa spp.) are one of the most consumed tropical fruits worldwide, valued for
their taste, nutrition, and economic importance. Banana chips are a major processed product,
offering extended shelf life and convenience (Aurore et al., 2009) . Drying temperature
significantly affects product quality, as higher heat can degrade thermolabile compounds
such as vitamin C and phenolic content (Silva et al., 2018) Fl. Hot-air drying is the most
common commercial method due to its simplicity and cost-effectiveness (Kumar & Gupta,
2020) B, whereas vacuum drying minimizes oxidative degradation and color loss (Suhaja et
al., 2023) "], This study evaluates the influence of hot-air drying temperature on nutritional,
color, and texture parameters of banana chips and compares results to vacuum drying
reported in recent literature.

Materials and Methods

Raw Material Preparation

Fully mature, defect-free bananas (Musa paradisiaca, variety “Nendran”) were procured
from a local market in Ambedkar Nagar. Fruits were washed, peeled, and sliced into uniform
thickness (3 mm). The slices were blanched at 90 °C for 2 minutes to inactivate enzymes,
then drained and blotted dry.

Drying Procedure

Samples were dried using a laboratory-scale hot air oven (Make: Remi Instruments Pvt. Ltd.)
at four different temperatures: 50 °C, 60 °C, 70 °C, and 80 °C until the moisture content
reached below 5% (wet basis). Air velocity was maintained at 2.0 m/s. Drying time was
recorded at 30-minute intervals.

Physicochemical Analysis

a) MOiStl[JI]’e Content: Determined by oven-drying at 105 °C to constant weight (AOAC,
2016) 1,

b) Vitamin C Content: Estimated using the 2, 6-dichlorophenolindophenol titration
method.

¢) Total Phenolic Content (TPC): Measured spectrophotometrically using the Folin-
Ciocalteu reagent and expressed as mg GAE/100 g dry weight.

d) Color Measurement: L*, a*, b* values determined using a Minolta CR-400
colorimeter.

e) Texture Analysis: Crispness measured using a Texture Analyzer (Stable Micro
Systems, UK).

f) Statistical Analysis: Data were analyzed using ANOVA (p< 0.05) in SPSS v25.
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Results and Discussion
The effect of drying temperature on the drying
characteristics, nutrient composition, and physical attributes
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of banana chips is presented below. Comparative
observations with vacuum drying are discussed to highlight
performance differences in product quality.

Table 1: Effect of drying temperature on drying time and final moisture content

Temperature (°C) Drying Time (min) Final Moisture (%)
50 360 +5 52+0.1
60 2710+ 4 48+0.1
70 210+3 45+0.1
80 150+ 3 43+0.1

Drying time decreased significantly (p< 0.05) as
temperature increased from 50 °C to 80 °C. The moisture
reduction pattern aligned with previous findings by Kumar
and Gupta (2020) 1. However, excessive temperature (80
°C) caused surface case hardening and uneven internal
drying, consistent with observations by Chigbo et al. (2024)
8l in vacuum drying studies.

Table 2: Effect of temperature on nutritional composition of
banana chips

TS | maong | caEong | Proein 09
50 7803 85+21 | 221+005
60 7.0+0.2 80+19 | 220004
70 6.2+0.2 74+24 | 2194006
80 5003 63+17 | 217005

Vitamin C and total phenolic content declined with
increasing temperature due to thermal degradation and
oxidation, confirming prior reports by Silva et al. (2018) I,
Hot-air drying at 60-70 °C retained acceptable nutrient

levels comparable to vacuum-dried chips, which maintain
approximately 15-20% higher antioxidant capacity (Suhaja
et al., 2023) U], Protein content remained relatively stable
across treatments.

Table 3: Effect of drying temperature on color and texture

parameters
Temperature| L* a* b* Crispness
(°C) (Lightness) | (Redness) | (Yellowness) (N)
50 715 8.3 25.6 4.2
60 69.1 9.1 27.8 5.8
70 66.4 10.6 29.3 6.1
80 61.8 12.9 30.1 5.9

Color parameters showed decreasing lightness (L*) and
increasing redness (a*) with temperature, indicating
intensified Maillard reactions (Doymaz, 2010) . Vacuum
drying studies (Heliyon, 2023) ! showed 10-12% higher L*
values due to reduced oxidation. Texture measurements
revealed maximum crispness between 60 °C and 70 °C,
while higher temperatures increased brittleness and
decreased sensory acceptability.
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Fig 1: Drying curve shows moisture reduction at different temperatures
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Fig 2: Comparative nutrient retention between hot-air and vacuum drying
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Overall, the 60-70 °C range is optimal for achieving
desirable balance among drying rate, color, texture, and
nutrient preservation. Although vacuum drying offers better
nutrient retention, its high operational cost limits industrial
scalability (Sangdoung et al., 2024) 19,

Conclusion

Hot air drying significantly affects the quality of banana
chips. Increasing temperature enhances drying efficiency
but leads to nutrient loss and darker color. The best quality
in terms of texture and acceptable nutrient retention was
achieved between 60-70 °C. Comparison with vacuum
drying suggests that while nutrient retention is superior in
vacuum systems, hot-air drying remains a practical, cost-
effective option for commercial banana chip production.
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