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ABSTRACT

Background. Taro corms (Colocasia esculenta (L.) Schott) are rich in antioxidants, particularly polyphenols 
and mucilage, which contribute to their nutritional and functional properties. Mucilage not only exhibits free 
radical scavenging activity but also provides important techno-functional properties, such as emulsifying 
ability and foaming capacity. However, these compounds are heat-sensitive and may undergo substantial 
degradation during drying. Thermal degradation kinetics can be used to describe changes in antioxidant con-
tent during the drying process of taro leather. The effects of drying temperature and time on the texture and 
sensory quality of taro leather were also examined.
Material and methods. This study investigated the effects of drying temperature (65, 70, and 75°C) on the 
quality properties, antioxidant capacity, and sensory attributes of taro leather. Quality parameters assessed 
included moisture content, polyphenol content, water activity, texture, color values, and antioxidant capacity 
(Trolox equivalent content).
Results. The drying process followed the Newton model, while the degradation of total polyphenol content 
(TPC) and antioxidant capacity (TE) conformed to first-order reaction kinetics. The activation energies (Ea) 
for TPC and TE degradation were calculated as 35.38, 106.07, and 151.23 kJ/mol, respectively, using the 
Arrhenius equation. Among the drying conditions evaluated, drying at 70°C for 135 minutes yielded the 
highest-quality taro leather in terms of color (L* = 43.7), moisture content (19.82%), water activity (0.75), 
hardness (17.69 N/cm²), extensibility (0.99 cm), TPC (0.62 mg GAE/g dry weight), and TEAC (mg TE/g dry 
weight), as well as the most favorable sensory attributes.
Conclusion. An intermediate drying temperature of 70°C was identified as the most suitable condition, effec-
tively balancing drying efficiency with the retention of nutritional and functional properties. These findings 
provide practical guidance for optimizing processing parameters in the industrial production of taro leather, 
thereby supporting enhanced nutritional quality and increased consumer acceptance.
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INTRODUCTION

Taro (Colocasia esculenta (L.) Schott), widely cul-
tivated in tropical and subtropical regions, including 
Vietnam, is a starchy root crop of considerable agri-
cultural and nutritional importance. It is valued not 
only for its high starch content (70–80%) but also for 
a range of bioactive compounds, such as phenolic ac-
ids, carotenoids, ascorbic acid, and mucilage (3–19%) 
(Tosif et al., 2022). Among its health-enhancing prop-
erties, the high resistant starch content offers benefits 
such as improved glycemic response, reduced type 2 
diabetes risk, and anti-obesity effects (Bojarczuk et al., 
2022). When taro is used to make fruit leather as an 
alternative to traditional fruits, the resulting taro leath-
er – rich in mucilage and resistant starch – may help 
lower the glycemic index (GI) compared to fruit-based 
leathers that are high in sugar. Moreover, mucilage 
exhibits notable antimicrobial activity and is widely 
utilized for its antioxidant and free radical scavenging 
properties. It also provides important techno-function-
al characteristics with diverse industrial applications, 
including emulsifying properties, foaming capacity, 
and water-holding capacity (Tosif et al., 2022).

With its low glycemic index and significant anti-
oxidant capacity – particularly strong DPPH radical 
scavenging ability – taro is increasingly recognized 
as a functional food (Nguimbou et al., 2014). To in-
tegrate taro into modern diets, value-added products 
such as taro leather are being explored. These require 
processing methods that maintain both bioactivity and 
consumer appeal. Drying, a common preservation 
technique for producing foods with low water activi-
ties, significantly influences the physical and nutri-
tional quality. While it reduces moisture and microbial 
risk, drying can also degrade heat-sensitive compounds 
like phenolics and vitamin C (Oliveira et al., 2016). 
Degradation of antioxidants during drying often fol-
lows first-order kinetics, increasing with temperature 
and time (Kyi et al., 2005). Additionally, textural and 
visual quality – important for consumer acceptance – 
may be compromised by structural collapse or brown-
ing from Maillard reactions (Tuly et al., 2023).

Fruit and vegetable leather offers a convenient, 
shelf-stable format that meets growing consumer de-
mand for health-oriented snacks (Jaya and Das, 2024). 
Its success, however, depends on careful optimization 

of drying parameters to preserve moisture balance, 
texture, color, and antioxidant content (Ratti, 2001). 
Temperature is particularly critical, as higher drying 
temperatures accelerate moisture removal and reduce 
energy consumption but may degrade thermolabile 
compounds and compromise product structure (Suna 
and Özkan, 2019; Başlar et al., 2014). In contrast, 
lower temperatures may better preserve antioxidants 
but require longer drying times, thereby increasing the 
risk of microbial growth (Rahman and Shafiur, 2020).

This study investigates the effects of hot air drying 
at 65°C, 70°C, and 75°C on the quality of taro leather. 
Key parameters examined include activation energy, 
degradation kinetics of total phenolic content (TPC) 
and Trolox equivalent antioxidant capacity (TEAC), 
water activity, texture, and color (Ahmed, 2019). The 
findings aim to guide the development of optimized 
drying strategies for producing high-quality, health-
promoting taro-based snack products.

MATERIALS AND METHODS

Ingredients
Taro corms (Colocasia esculenta (L.) Schott) with an 
initial moisture content of 68.66% were harvested in 
Lai Vung, Dong Thap, Vietnam, after a growth period 
of 5.3 months. Mother corms (primary corms) weigh-
ing 700–800 g and with diameters of 9.0–12.0 cm were 
selected for the study. After harvest, the corms were 
washed, air-dried, and stored at 10 to 15°C in a refrig-
erator within two days. The corms were then peeled 
and sliced into 2–3 mm thick pieces. The slices were 
blanched at 90°C for 2 minutes and subsequently dried 
at 60°C until the moisture content reached approxi-
mately 8%. The dried slices were ground into flour 
and passed through a 0.105 mm sieve. The resulting 
taro flour contained 5.6% protein, 0.6% lipid, 71.0% 
starch, and 2.9% mucilage. The flour was stored in 
glass jars with tin lids for use in further experiments. 
Other ingredients used in the formulation included 
maltose, gelatin, pectin, and extra refined sugar (Bien 
Hoa, Vietnam).

Preparation of leather
The formulation consisted of 45 g of taro flour blend-
ed with 20% sucrose, 18% maltose, 4% gelatine, and 
5% pectin. Water was added to obtain a final moisture 
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content of 44% and heated at 75°C for 25 min. The mix-
ture was poured into silicone moulds (14 × 3.3 × 0.2 
cm). Samples were dried at different temperatures (65, 
70, and 75°C) using a Septree dryer (China), with tem-
perature continuously monitored by a thermocouple and 
regulated by a PID controller. Samples were collected at 
6 time intervals until the moisture content reached 18%.

Physicochemical properties
Moisture content was determined by drying 5 g of 
ground sample in an oven at 105°C for 24 hours, fol-
lowing the AOAC method (Agroindustriais, 2013). 
Water activity was measured using an AQUALAB 
4TE instrument (USA).

Texture profile analysis
Texture analysis was performed using a TA-XT2 Tex-
ture Analyzer connected to a computer and fitted with 
a cylindrical probe (2 mm diameter). The probe oper-
ated at a speed of 25 mm/min with a 50 kg load cell. 
The maximum force required to break the taro leather 
was recorded as hardness (Bourne et al., 1978). Each 
test was conducted on 10 taro leather samples. Exten-
sibility was defined as the distance from the starting 
point to the point of sample rupture.

Colour measurement
Colour values (L*, a*, and b*) were measured using 
a Hunterlab SAV colourimeter. The instrument was 
standardized before each session using white and black 
ceramic reference plates. Samples were scanned at 4 
different locations, and the colour values (L*, a*, and 
b*) were derived as the average of 5 measurements.

Total Polyphenol Content
Total polyphenol content (TPC) was determined using 
a colorimetric assay with the Folin-Ciocalteu reagent 
and gallic acid as the standard (Ayesha et al., 2010). 
Maximum absorbance was measured at a wavelength 
of 738 nm using a UV–VIS spectrophotometer (Ther-
mo Scientific, USA). TPC was expressed as mg of gal-
lic acid equivalent (GAE) per 100 g dry weight.

Antioxidant capacity
Antioxidant capacity was assessed using the 1,1-Di-
phenyl-2-picrylhydrazyl (DPPH) assay, following the 
method described by Bhat et al. (2023). Absorbance 

was measured at a wavelength of 517 nm using a UV 
spectrophotometer (Thermo Scientific, USA). Antiox-
idant capacity was expressed as micromoles of Trolox 
equivalent per gram of dry weight (mg TE/g DW).

The first-order reaction model
The degradation of polyphenols was calculated by the 
following Equation (1) (Henriquez et al., 2014):

	 ln
o

C k t
C

 
   

 
	 (1)

Where, C and Co, are the polyphenol content or anti-
oxidant capacity (Trolox equivalent) at heating time t 
(min) and at the initial time (t = 0), respectively, and 
k, is the first-order rate constant (min⁻¹), representing 
the degradation rate of polyphenols and antioxidant 
capacity.

The Arrhenius model
The activation energy for thermal degradation was 
determined using the Arrhenius model to describe the 
degradation kinetics of phenolic compounds (Hen-
riquez et al., 2014), as shown in Equation (2):

	     1 1ln ln a
ref

T ref

Ek k
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	 [2]

Where, Ea, degradation energy (kJ/mol); k and kref 
(min-1), degradation rate constants at T (reaction tem-
perature, K) and Tref (reference temperature, K); and 
RT = 8,314 J/Kmol.

Sensory evaluation
Sensory attributes, including color, texture, aroma, 
and taste, were evaluated using Quantitative Descrip-
tive Analysis (Poste et al., 1991). 20 trained panelists, 
consisting of staff and students, were selected and 
asked to evaluate and compare coded samples

Data analysis
All measurements were conducted in triplicate, and 
results were expressed as mean values. Data were sub-
jected to statistical analysis using analysis of variance 
(ANOVA). Mean comparisons were calculated using 
Duncan’s multiple range tests at a significance level 
of p < 0.05. Pearson correlation coefficients were also 
calculated. Significant differences among means were 
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represented by different letters. All analyses were car-
ried out using Statgraphic Centurion 15.

RESULTS AND DISCUSSION

Physical properties of taro leather
The effects of drying temperature on the physical prop-
erties of taro leather, including moisture content, water 
activity, hardness, and extensibility, are presented in 
Table 1. Significant differences were observed among 
treatments depending on the parameters evaluated.

Table 1. Effects of drying temperature on the physical prop-
erties of taro leather

Parameters
Drying temperatures, °C

65 70 75

Moisture content 19.82 ±0.75a 20.09 ±0.73a 20.50 ±0.78a 

Water activity 0.75 ±0.01ab 0.73 ±0.02a 0.78 ±0.02b

Hardness, N/cm2 17.69 ±0.07a 8.76 ±0.06b 5.57 ±0.18c

Extensibility, cm 0.99 ±0.02b 1.09 ±0.02c 0.90 ±0.01a

Note: * – mean value of three replications. The different letters 
(a, b, and c) that accompanied the mean values in the same row 
represented the difference at the 5% significant value (p < 0.05).

Moisture content
Moisture content did not differ significantly among 
the drying temperatures of 65, 70, and 75°C, with val-
ues ranging from approximately 19.82% to 20.50% 
(±0.73–0.78). Taro leather samples were dried at ele-
vated temperatures of 65°C, 70°C, and 75°C for short-
er durations of 150, 135, and 90 minutes respectively, 
to reach a final moisture content of 20%, as showed 
in Fig.1. Because moisture content is a critical factor 
influencing other physical properties, including water 
activity, hardness, and extensibility, maintaining con-
sistent moisture levels across all samples was essential 
to accurately evaluate the effects of drying tempera-
ture on these parameters (Rahman and Shafiur, 2020).

Water activity
Water activity (aw) showed significant variation among 
drying temperatures, being lowest at 70°C (0.73 
±0.02a) and slightly higher at 65°C (0.75 ±0.01ab) 

and 75°C (0.78 ±0.02b). These results indicate that 
drying temperature influences the availability of free 
water in the matrix, which in turn can affect microbial 
stability and shelf life. Although the moisture content 
of taro leather remained statistically unchanged across 
drying temperatures, water activity (aw) increased sig-
nificantly at 75°C (Lee and Kang, 2003). This suggests 
that thermal processing altered the water-binding state 
rather than the total water content. Structural changes 
such as protein denaturation, starch gelatinization, and 
cell wall breakdown may reduce the matrix’s capac-
ity to retain tightly bound water. As a result, more 
water exists in a free or weakly bound form, leading 
to higher water activity despite stable moisture lev-
els (Randzio et al., 2003). Rapid drying at elevated 
temperatures can also cause case hardening, forming 
a dense outer layer that traps moisture within the in-
terior (Rahman and Shafiur, 2020). This uneven in-
ternal moisture distribution creates localized high-aw 
zones, particularly near the surface. Similar findings 
have been observed in other dried foods, where water 
mobility plays a greater role than moisture content in 
determining aw (Rahman and Shafiur, 2020).

Hardness
Hardness decreased significantly with increasing dry-
ing temperature, from 17.69 N/cm² at 65°C to 5.57 N/
cm² at 75°C, indicating that higher drying tempera-
tures soften the material structure, likely due to chang-
es in moisture and internal bonding. Although the 
overall moisture content remained statistically similar 
across temperatures, the internal distribution and state 
of water likely changed. At higher temperatures, rapid 
drying can disrupt hydrogen bonding and molecular 
interactions between starch, fiber, and other biopoly-
mers. This can weaken the structural matrix, leading 
to reduced mechanical resistance and lower hardness 
(Eyiz et al., 2020). It was also found that convective 
drying at higher temperatures resulted in softer haw-
thorn leather, attributed to the breakdown of cell wall 
structures and changes in moisture content, which sup-
ported the observed decrease in hardness with increas-
ing drying temperatures (Midilli et al., 2002).

Extensibility
Extensibility peaked at 70°C (1.09 cm) and was lower 
at both 65°C (0.99 cm) and 75°C (0.90 cm), showing 
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a non-linear relationship with temperature, possibly 
reflecting complex interactions between moisture loss 
and material flexibility. At 70°C, taro leather showed 
the highest extensibility, likely due to a balance be-
tween moisture retention and matrix integrity. Moder-
ate drying preserves plasticizing moisture, maintaining 
flexibility within the starch and fiber network, which 
allows the structure to remain cohesive and stretch 
without rupturing. At 65°C, gentler drying may leave 
excess surface moisture, resulting in a stickier or dens-
er texture with limited flexibility. Lower temperatures 
may also preserve rigid biopolymer structures, reduc-
ing elongation capacity (Ratti, 2001). In contrast, dry-
ing at 75°C significantly decreased extensibility due to 
rapid moisture loss, surface hardening, and structural 
collapse (Suna and Özkan, 2014).

Colour values of taro leather
The effect of drying temperatures on colour values 
(L*, a*, and b*) of taro leather samples was signifi-
cant and varied depending on the parameter measured, 
as shown in Table 2. These results indicate that drying 
temperatures strongly influence the colour attributes 
of taro leather, particularly lightness and yellowness, 
with the highest lightness observed at 70°C.

Table 2. Effects of drying temperatures on color values of 
taro leather

Color values
Drying temperatures, °C

65 70 75

L* 41.89 ±0.93a 43.7 ±0.53b 40.51 ±0.93a

a* 14.55 ±0.49a 13.95 ±0.69a 13.85 ±0.63a

b* 10.86 ±0.92b 8.84 ±0.35a 9.9 ±0.68b

Note: * – mean value of three replications. The different letters 
(a, b, and c) that accompanied the mean values in the same row 
represented the difference at the 5% significant value (p < 0.05).

As shown in Table 2, significant variations in the 
L*, a*, and b* parameters were observed at drying 
temperatures of 65, 70, and 75°C. Specifically, the 
lightness (L*) value increased from 41.89 at 65°C to 
43.70 at 70°C and then decreased to 40.51 at 75°C. The 
redness (a*) values exhibited a slight decrease from 

14.55 at 65°C to 13.85 at 75°C, with no significant dif-
ference across temperatures. In contrast, the yellow-
ness (b*) values decreased significantly at 70°C (8.84) 
compared to 65°C (10.86) and 75°C (9.9), indicating 
a temperature-dependent change in colour attributes.

These trends can be explained by differences in 
drying time and thermal intensity. Although samples 
dried at the lowest temperature of 60°C were subject-
ed to the longest drying duration (150 minutes), their 
color values remained lower than those of samples 
dried at 70°C for 135 minutes. At the highest drying 
temperature of 75°C, a further decline in color values 
was observed. The decrease in L* values from 43.7 
to 40.51 as the drying temperature increased from 
70°C to 75°C aligns with findings from similar dry-
ing studies, where elevated temperatures affect colour 
parameters through pigment degradation and Maillard 
reactions. For instance, during the drying of mulberry 
leather, reductions in L*, a*, and b* values were re-
ported with increasing temperature due to browning 
effects (Suna and Özkan, 2014).

Thermal kinetic degradation of TPC and TEAC
Fig. 1A illustrates the degradation behavior of total 
phenolic content (TPC) in taro leather at drying tem-
peratures of 65°C, 70°C, and 75°C, modeled using 
first-order kinetics. The ratio of residual TPC (C/C₀) 
decreased with increasing drying time at all tempera-
tures, confirming the susceptibility of phenolic com-
pounds to thermal degradation.

At 65°C, TPC degradation occurred at a slower 
rate, maintaining higher C/C₀ values throughout the 
drying process. In contrast, drying at 75°C resulted 
in a more rapid decline in TPC, with the C/C₀ value 
decreasing to approximately 0.45 after 120 minutes. 
The degradation trend closely followed first-order ki-
netics, as indicated by the good fit between the pre-
dicted curves and the experimental data (dot, dashed, 
and solid lines in Fig. 1) and by the kinetic parameters 
in Table 3.

The degradation rate increased with temperature, 
consistent with the temperature dependence of reac-
tion kinetics. This behavior aligns with Arrhenius 
theory, where higher thermal energy accelerates the 
breakdown of heat-sensitive compounds such as phe-
nolics. Similar patterns of TPC degradation have been 
observed in other thermally processed plant-based 
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products, indicating that optimizing drying tempera-
ture is crucial to preserving antioxidant properties.

According to Kyi et al. (2005), increasing the dry-
ing temperature of cocoa beans from 40°C to 60°C re-
sulted in an increase in the degradation rate constant 
of total phenolic content (TPC) from 0.0863 to 0.1693 
h⁻¹ (equivalent to 0.0014 to 0.0028 min⁻¹). The TPC 
degradation rate’s constant observed in taro leather 
dried at 65°C (Table 3) was higher than that reported 
for cocoa beans at 60°C and exhibited a comparable 
magnitude.

Fig. 2 A illustrates the experimental and predict-
ed degradation profiles of the TEAC ratio (C/Co) of 
taro leather during drying at 65, 70, and 75°C using 
the first-order kinetic model. As the drying tempera-
ture increased, a more pronounced decline in TEAC 
was observed. The experimental data show that the 

antioxidant degradation was minimal at 65°C, with the 
TEAC ratio remaining above 0.85 even after 130 min-
utes of drying. In contrast, drying at 75°C led to a rapid 
reduction in antioxidant activity, with the TEAC ratio 
declining to approximately 0.5 within the same period.

The fitted lines from the first-order kinetic model 
closely matched the experimental data, particularly at 
70 and 75°C, indicating the model’s adequacy in de-
scribing the thermal degradation behavior (Table 3). 
The degradation rate constants increased with tem-
perature, consistent with the thermally induced break-
down of antioxidant capacity (DPPH) in pomegranate 
arils reported previously (Başlar et al., 2014). It was 
also found that the DPPH degradation could be de-
scribed by a first-order kinetic model. These findings 
suggest that increasing the drying temperature from 65 
to 75°C accelerates the DPPH (antioxidant capacity) 
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Fig. 1. Experimental and predicted total polyphenol content (TPC) ratios (mg GAE/g DW) fitted 
using the first-order kinetic model (A) and the Arrhenius model (B)

Table 3. Parameters of first order and Arrhenius model for TPC and TEAC in taro leather during drying

Antioxidant Temperatures, °C
First order Arrhenius

k, min-1 R1
2 Ea, KJ/mol R2

2

TPC 65 0.0030 0.93 106.07 0.91

70 0.0039 0.92

75 0.0091 0.95

TEAC 65 0.0013 0.86 151.23 0.99

70 0.0030 0.92

75 0.0061 0.94

Note: k, reaction rate (min-1); R1
2, determination coefficient of first order model; R2

2, determination coefficient of Arrhenius model.
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degradation rate from 0.0010 to 0.0038 (1/min), re-
sulting in greater losses in antioxidant potential.

The Arrhenius model was successfully applied to 
calculate the activation energy for DPPH radical scav-
enging activity in dried pomegranate arils, yielding 
a value of 34.24 kJ/mol over the temperature range of 
55°C to 75°C (Başlar et al., 2014). Similarly, for taro 
leather, the model demonstrated a strong fit with a high 
determination coefficient (R² = 0.99) when predicting 
the activation energy associated with antioxidant ca-
pacity (TEAC). However, the activation energy esti-
mated for TEAC degradation in taro leather (151.23 kJ/
mol) was substantially higher than that reported for 
pomegranate arils, indicating greater thermal sensitiv-
ity of antioxidant compounds in the taro matrix.

The total phenolic content (TPC) and antioxidant 
capacity (TEAC) of the fresh taro mixture used in this 
study were 86.48 mg GAE/100 g dry weight (DW) 
and 258.12 mg TE/100 g DW, respectively. A signifi-
cant reduction (p < 0.05) in both TPC and TEAC was 
observed in the taro leathers after drying, indicating 

thermal degradation of antioxidant compounds, as 
shown in Table 4.

Compared with the total phenolic content (TPC) 
of the fresh taro mixture, the TPC of the dried taro 
leathers decreased, likely due to the thermal sensi-
tivity of phenolic compounds (Ratti, 2001). In this 
study, the TPC values of taro leather dried at 65–75 °C 
ranged from 55.54 to 39.29 mg GAE/100 g dry weight 
(DW), corresponding to retention levels of 64.22% to 
45.43%. These values were considerably lower than 
those reported for other fruit leathers dried at 50–
70 °C, such as blueberry leather (446 mg GAE/100 g 
DW; Minakschhi, 2011) and apricot leather (60.34 mg 
GAE/100 g DW; Senem et al., 2014). The observed 
variation in TPC losses among products may be at-
tributed to differences in raw materials, geographical 
origin, drying conditions, and the solvents or methods 
used for phenolic extraction.

Specifically, taro leather dried at 70°C exhibited 
a TPC of 53.73 mg GAE/100 g DW, retaining ap-
proximately 62.12% of the original phenolics. In 
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Fig. 2. Experimental and predicted TEAC ratios (mg TE/g DW) fitted using the first-order kinetic 
model (A) and the Arrhenius model (B)

Table 4. TPC and antioxidant capacity (TEAC) in the dried taro leather products

Parameters
Drying temperatures, °C

65 70 75

TPC, mg GAE/100 g DW 55.54* ±0.66a 53.73 ±1.88a 39.29 ±1.68b

TEAC, mg TE/100 g DW 221.44 ±0.30a 160.47 ±4.87b 142.15 ±2.14c

Note: * – mean value of three replications. The different letters that accompanied the mean 
values in the same row represented the difference at the 5% significant value (p < 0.05).
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comparison, mulberry fruit leather dried at the same 
temperature retained 60% of its TPC, corresponding 
to 1152 mg GAE/100 g DW (Phuong et al., 2019). 
Additionally, for yam slices, the TPC of fresh tubers 
and yam flour were 71.34 ±6.40 and 11.88 ±0.10 mg 
GAE/100 g DW, respectively, corresponding to a re-
tention of only 16.65% after thin-layer drying at 70°C 
(Kamal et al., 2020).

Sensory evaluation of taro leather
The sensory evaluation of taro leather dried at 65, 70, 
and 75°C revealed distinct effects on its sensory at-
tributes (Table 5). Color scores remained statistically 
similar across all temperatures, ranging from 4.4 to 
4.5, indicating that drying temperature within this 
range did not significantly affect visual appeal. Aro-
ma scores were significantly higher at 70°C (4.7) and 
75°C (4.6) than at 65°C (4.3), suggesting that mod-
erate to higher drying temperatures enhance the de-
velopment or retention of aromatic compounds. Taste 
scores peaked at 70°C (4.6), were slightly lower at 
65°C (4.3), and decreased significantly at 75°C (4.0), 
likely due to flavor degradation at the highest temper-
ature. Texture scores remained consistent (4.5–4.6) 
across all drying conditions, indicating that texture 
was not adversely affected by temperature variation 
within the tested range.

These findings are consistent with reports on other 
fruit leathers, where moderate drying temperatures 
optimize quality while higher temperatures may com-
promise flavor and texture. For example, mango and 
strawberry leathers dried at 60°C exhibited superior 
sensory quality, with moisture contents between 16 
and 19%, whereas drying above 60°C led to color deg-
radation and chewier textures, paralleling the reduced 

taste scores observed for taro leather at 75°C (Shere et 
al., 2023). Similarly, mixed fruit leathers dried at 60°C 
showed good sensory acceptance in terms of taste and 
texture, emphasizing the importance of controlled dry-
ing temperature for preserving flavor and mouthfeel. 
In pear fruit leather, consumer preference was strongly 
influenced by aroma and taste attributes, consistent 
with the taro leather results, where aroma improved 
significantly at 70°C, highlighting the critical role of 
drying temperature in aroma development and mouth-
feel (Diamante et al., 2014).

CONCLUSION

This study demonstrated that drying temperature sig-
nificantly influences the drying kinetics, physicochem-
ical properties, and overall quality attributes of taro 
leather. Increasing the drying temperature enhanced 
the drying rate and reduced the drying time. However, 
elevated temperatures also led to greater degradation 
of bioactive compounds, including total phenolics 
and antioxidant capacity, and adversely affected color 
and sensory characteristics. Among the evaluated 
models, the Lewis model provided the best fit for de-
scribing the drying behavior across all temperatures. 
The findings highlight the importance of optimizing 
drying conditions to balance process efficiency with 
product quality. An intermediate drying temperature, 
such as 70°C, was identified as the most favorable, as 
it retained higher levels of nutritional and functional 
properties while ensuring adequate drying efficiency. 
These results offer valuable insights for the develop-
ment and industrial-scale production of high-quality 
taro leather with enhanced nutritional value and con-
sumer acceptability.

Table 5. Effects of drying process on sensory values of taro leather

Drying temperature, °C Color Aroma Taste Texture

65 4.40* ±0.26a 4.30 ±0.35a 4.30 ±0.26b 4.60 ±0.23a

70 4.50 ±0.15a 4.70 ±0.1b 4.60 ±0.2b 4.50 ±0.15a

75 4.40 ±0.26a 4.60 ±0.1b 4.01 ±0.11a 4.50 ±0.40a

Note: * – mean value of three replications. The different letters that accompanied the mean values in the same 
row represented the difference at the 5% significant value (p < 0.05).
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