
South Western Journal of                                                                            Vol.12, No.1, 2021 
Horticulture, Biology and Environment                                                                        pp.29-43 
P-Issn: 2067- 9874, E-Issn: 2068-7958                                                                                                       Art.no. e21103 
 

 

QUALITY CHARACTERISTICS OF FRUITS FROM  

FIVE PEAR CULTIVARS AND EFFECT OF AIR-DRYING  

ON THE COLOR AND REHYDRATION CAPACITY  

OF DRIED PEARS 

 

Violeta NOUR 
 

University of Craiova, Department of Horticulture and Food Science,  
13 A.I.Cuza Street, 200585, Craiova, Romania,  

E-mail: vionor@yahoo.com 

 

ABSTRACT. The aim of this work was the evaluation of the geometrical, 

physical and nutritional properties of five commercial pear cultivars (‘Williams’, 

‘Red Williams’, ‘Santa Maria’, ‘Beurré Alexander Lucas’, ‘Abate’). The flesh 

and peel of the pear cultivars were studied for their total phenolic content, total 

flavonoid content and DPPH radical scavenging activity. The pears were 

sliced and dehydrated by hot air drying at 57oC and the effects of the drying 

process on the color and rehydration characteristics of dried pear slices were 

determined. Geometric mean diameter ranged from 66.1 to 74.65 mm, 

sphericity 73.43 to 87.96%, volume 135.33 to 219.21 cm3 and fruit weight 

ranged from 134.83 to 227.31 g. Physico-chemical characteristics of the 

tested cultivars revealed variable amounts of moisture (82.84-84.84%), total 

soluble solids (12.66-14.38%), and titratable acidity (0.10-0.32% in terms of 

malic acid). The total phenolic content ranged between 17.29 mg GAE/100 g 

fw (cv. ‘Red Williams’) and 20.31 mg GAE/100 g fw (cv. ‘Santa Maria’) in the 

flesh and between 83.75 mg/100 g fw (cv. ‘Beurré Alexander Lucas’) and 

176.25 mg/100 g fw (cv. ‘Red Williams’) in the peel. The antioxidant activity 

was established in the range of 1.15-1.55 mmol Trolox/100 g in the flesh and 

5.05-9.32 mmol Trolox/100 g in the peel among the investigated cultivars. 

Browning degree of the flesh of the five pear cultivars was in a descending 

order of ‘Red Williams’ > ‘Beurré Alexander Lucas’> ‘Santa Maria’ > ‘Abate’ > 

‘Williams’.  
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INTRODUCTION 

 
The European pear (Pyrus communis L.) is an important crop of the 
temperate areas and is widely grown in Europe, North America, North Africa 
and in the temperate regions of the Southern hemisphere (Pasquariello et al. 
2013). It is the fifth most widely produced fruit in the world, being grown 
mainly in China, Europe, and the United States (Brahem et al. 2017). Pears 
are characterized by a good taste, low caloric level and high digestibility, that 
make them highly appreciated by consumers worldwide (Salta et al. 2010; 
Guiné et al. 2011). The quality of pear fruit is influenced by physical (size, 
shape and color), nutritional (content of sugars, vitamins, minerals and 
bioactive compounds) and sensory (sweetness, crispness, aroma) 
characteristics. The fruit is low in protein and fat but is rich in sugars, organic 
acids, vitamins and minerals (Barroca et al. 2006; Chen et al. 2007). The 
nature and concentration of these constituents are responsible for their 
organoleptic attributes (Guiné et al. 2015). Fructose is the major sugar in 
pulp, folowed by sorbitol, sucrose and, in lower amount, glucose, while malic 
acid is the major organic acid, followed by citric and shikimic acids (Kolniak-
Ostek 2016a). The fruit also possess a high content of soluble dietary fibre 
which exert positive physiological effects on human health (Barroca et al. 
2006). Pears also contain bioactive compounds as polyphenols that 
contribute to the sensory quality of the fruit. Pear polyphenols belong to 
different classes, namely as flavonoids (monomers and polymers of flavan-
3-ols, flavonols and anthocyanins), phenolic acids (hydroxycinnamic acids 
derived from caffeic acid and p-coumaric acid) and simple phenolics (arbutin, 
a p-hydroquinone-glucoside typical for pear) (Öztürk et al. 2015; Brahem et 
al. 2017). Several studies on phenolic composition reported that 
hydroxycinnamic acids and arbutin are the main phenolic compounds in pear 
(Cui et al. 2005; Yim & Nam 2016). Proportion and content of phenolics in 
pears are closely related to the variety (Salta et al. 2010; Kolniak-Ostek 
2016b). Pears are typically eaten fresh and also used to produce juice, jellies 
and jams (Brahem et al. 2017). They are also commonly subjected to drying 
or processing for the production of syrups and purées to be used in nectars, 
yogurts, ice creams and other food products (Guiné et al. 2011; Adiletta et 
al. 2015). The dehydration process is one of the most common techniques 
used for food preservation since it considerably reduces the water activity, 
thus inhibiting the enzymatic modifications and microbial growth and 
minimising the deteriorative reactions during storage. The dehydrated food 
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market demands high-quality shelf-stable dried products that maintain the 
physicochemical and sensory properties of the initial fresh product at a very 
high level (Guiné et al. 2011; Adiletta et al. 2015). Drying has been reported 
to determine changes in taste, color, flavor, and texture that influence the 
end-product quality and have a decisive influence on its attractiveness to the 
consumer. Color changes during drying are mostly in the form of browning 
caused by enzymatic and non-enzymatic reactions. Enzymatic browning 
involves the transformation of phenolic compounds first to quinones and then 
to brown or black polymers under the catalytic influence of the polyphenol 
oxidase enzyme. The most important factors determining the rate of 
enzymatic browning are polyphenol oxidase, the type and amount of 
endogenous phenolic compounds, presence of oxygen, pH and temperature 
(Moon et al. 2020). The non-enzymatic browning (Maillard) reactions involve 
the carbonyl groups of reducing sugars and the amino groups of proteins 
which undergo chain reactions to produce coloured polymeric products (Kyi 
et al. 2005). Factors influencing the rate of non-enzymatic browning include 
type and concentration of reducing sugar, temperature and duration of 
heating, water activity and pH (Cernîşev 2010). In the case of pears, the 
sugar concentrations are relatively high and increase very significantly with 
water evaporation (Adilleta et al. 2015). Furthermore, the rehydration ability 
of the dried product is considered to be a critical parameter indicating the 
induced damage in the material during drying, such as integrity loss and 
reduction of hydrophilic properties (Krokida & Marinos-Kouris 2003; Marques 
et al. 2009). Rehydration capacity is affected significantly by drying 
conditions, pretreatments prior to drying and textural characteristics of the 
dried products (Vega-Gálvez et al. 2009). This study focused on the analysis 
and comparison of some physical and chemical properties such as fruit 
dimensions, weight, volume, density, firmness, moisture content, soluble 
solid content and titratable acidity of five pear cultivars. The peel and flesh 
total phenolic content, total flavonoid content and DPPH radical scavenging 
activity were also evaluated. The sliced pears were dried in an oven with air-
circulation at 57 °C until constant weight and the pear cultivars were 
compared in terms of browning degree and rehydration capacity. 
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MATERIALS AND METHODS 

 

Chemicals 

All chemicals used in this study were of analytical grade. Folin-Ciocalteu reagent, 
gallic acid, quercetin, 2,2-diphenyl-1-picrylhydrazyl (DPPH), 6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid (Trolox), aluminium nitrate and sodium 
acetate were purchased from Sigma-Aldrich (Germany). 

 
Plant material 

Pears (Pyrus communis L.) from five cultivars (‘Williams’, ‘Red Williams’, ‘Santa 
Maria’, ‘Beurré Alexander Lucas’, ‘Abate’) were purchased at their commercial 
maturity in a local supermarket (Craiova, Romania). Samples consisting of three 
batches of eight fruits for each cultivar were used to evaluate the main quality 
attributes. The fruits were not selected for size, but reflected the typical for the 
cultivar. The fruits from all five cultivars were stored in a refrigerator at 4◦C and 95% 

relative humidity in a normal atmosphere. Prior to the drying process they were hand 
peeled and sliced transversely to 5 mm thickness using a slice grater. 

 
Preparation of dried samples 

The drying process for the pear slices was carried out using a commercially available 
dehydrator (Deca +SS Design, Profimatic) set at 57 °C. The drying process was 
finished based on a plateau in mass loss, where two readings taken at 30 s interval 
were less than 0.5 mg difference (AOAC, 2016). Dried samples were kept in sealed 
polypropylene bags at room temperature (20°C) until the rehydration experiments. 

 
Geometrical and physical properties 

Twenty-four fruits were individually analyzed for physical characteristics viz. 
dimensions, weight, volume and firmness. Fruit weight was determined using a  0.01 
g sensitive digital scale (Radvag WLC/6/A2, Poland). Fruit size was determined by 
measuring three linear dimensions viz. length, width and thickness using a vernier 
calliper. Volume of pear samples was determined by the liquid displacement method 
and fruit density (weight per unit volume) was calculated. Fruit shape was expressed 
in terms of its sphericity and determined by the method of Mohsenin (1978) as 
mentioned by Hussain et al. (2013). The geometric mean diameter (Dg) was 
calculated by using the following equation: Dg = (LWT)0.333 where L is length, W is 
width and T is the thickness of the fruit (Mohsenin 1978). Sphericity of the fruit was 
determined by the following formula: Ф = (Dg/L) ×100. 

 
Firmness 

The flesh pear firmness was measured on two opposite sides of each fruit at the 
equatorial region after removal of the peel with a GY-3 fruit penetrometer (Sundoo 
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Instruments, Zhejiang, China) fitted with an 8 mm plunger tip after the removal of the 
peel. 

 
Surface color measurement 

Color values (CIE L*‐ lightness, a*‐ redness, and b*‐ yellowness) were directly 
measured on the surface of pear slices before and after drying with a PCE-CSM1 
reflectance colorimeter (PCE Instruments, UK) calibrated against a white standard. 
The analysis was performed on four samples from each cultivar with three readings 
on each sample. Color degradation of pear slices after drying was evaluated by 
determining the browning degree and expressed as the color difference (ΔE) (Lu et 

al. 2018), as follows: ∆E = √(L1 − L0)2 + (a1 − a0)2 + (b1 − b0)2, where L1, a1, b1 
represent color values of pear slices after the drying process, while L0, a0, b0 are 
color values of pear slices before drying. 

 
Chemical analysis 

Edible portion of fruit was subjected to chemical analysis in triplicates, using standard 
procedures. Moisture content was determined by the oven drying method at 105 ± 
1°C and the results were expressed as a percentage of fresh weight. Total soluble 
solid content was determined in the pulp of each sample using a digital refractometer 
(Hanna Instruments, Woonsocket, USA) and expressed as percentage. The 
titratable acidity was determined titrimetrically in 10 g of homogenate from three 
fruits, made up to 100 g with deionized water and titrated with 0.1N NaOH in the 
presence of 1.0% phenolphthalein indicator. The results were expressed as percent 
malic acid. 

 
Rehydration characteristics 

Rehydration tests were conducted to evaluate the reconstitution qualities of 
dehydrated samples. The rehydration ratio (RR) and the coefficient of rehydration 
(COR) of dried pear slices were determined by soaking samples with a defined 
weight (approx. 10 g) in boiling distilled water (100 cm3) for 5 min. The samples were 
removed, dried off with tissue paper and weighed. RR and COR were calculated as 
follows (Nyangena et al. 2019): 

𝑅𝑅 =
𝑚𝑟ℎ

𝑚𝑑ℎ
 

 

𝐶𝑂𝑅 =
𝑚𝑟ℎ(100 − 𝑋0)

𝑚𝑑ℎ(100 − 𝑋𝑑ℎ)
 

where 
mrh = mass of rehydrated sample (g); 
mdh = mass of dehydrated sample (g); 
X0 = moisture content (% wet basis) of fresh fruit, prior to drying; 
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Xdh = moisture content (% wet basis) of fruit after drying. 
 

Extraction of phenolics 

Fruit peel or separately, fruit flesh samples (3 g) were extracted with 10 ml of 
methanol in an ultrasonic bath for 60 min at room temperature. After filtering, the 
process was repeated for residue. Finally the extracts were combined and diluted to 
50 ml with methanol. The extracts were characterized in terms of total phenolic 
content, total flavonoid content and radical scavenging activity (DPPH assay). 

 
Total phenolic content 

The total phenolic content of the fruit flesh and peel methanolic extracts was 
assessed according to the Folin-Ciocalteu phenol reagent method as described by 
Singleton and Rossi (1965). 100 μL of each extract were mixed with 5 mL of distilled 

water and 500 μL of Folin-Ciocalteu reagent. After 2 min, 1.5 mL of 20% sodium 
carbonate was added and the reaction mixture was diluted with distilled water to a 
final volume of 10 mL. After shaking vigorously and incubating in the dark for 30 min 
at 40 °C, the absorbance was measured at 765 nm on a Varian Cary 50 UV 
spectrophotometer (Varian Co., USA). A calibration curve was prepared using 
standard solutions of gallic acid. The results were expressed as mg gallic acid 
equivalents (GAE) per 100 g fresh weight (fw). 

 
Total flavonoid content 

The total flavonoid content was determined in the fruit flesh and peel methanolic 
extracts by the aluminium nitrate spectrophotometric method as described by 
Mohammadzadeh et al. (2007). 0.5 mL methanolic extract was mixed with 0.1 mL 
aluminum nitrate (10%), 0.1 mL sodium acetate (1M) and 4.3 mL methanol. After 
incubation for 40 min at room temperature, the absorbance of the mixture was 
measured at 415 nm on a Varian Cary 50 UV-VIS spectrophotometer (Varian Co., 
USA). A calibration curve was prepared using standard solutions of quercetin. The 
results were expressed as mg of quercetin equivalents (QE) per 100 g fresh weight 
(fw). 

 
DPPH radical scavenging activity 

The free radical scavenging activity of the extracts against 2,2-Di-(4-tert-
octylphenyl)-1-picrylhydrazyl (DPPH) free radical was evaluated based on the 
method described by Oliveira et al. (2008). An aliquot (50 μl) of fruit extract was 

mixed with 3 mL of DPPH methanolic solution (0.004%). After shaking vigorously 
and incubating in darkness for 30 min, the absorbance was read at 517 nm on a 
Varian Cary 50 UV-VIS spectrophotometer. A positive blank was prepared in the 
same manner except that methanol was added instead of extract. The inhibition of 
the DPPH radical by the samples was calculated according to the following formula: 
DPPH scavenging activity (%) = [(Ablank – Asample)/Ablank] × 100, where Ablank is the 
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absorbance of the positive blank and Asample is the absorbance of the extract. Trolox 
(6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid) was used as a standard 
reference and results were expressed as mmol Trolox equivalents (TE) per 100 g 
fresh weight (fw). 

 
Statistical analysis 

All the results are expressed as means±standard deviations. Mean comparisons 
were performed using the least significant difference (LSD) test implemented with 
the Statgraphics Centurion XVI software (StatPoint Technologies, VA, USA). 
Differences at p < 0.05 were considered to be significant and are indicated with 
different letters. 
 
 
RESULTS AND DISCUSSION 

 
The results on the geometrical attributes of the five pear cultivars are 
presented in Table 1. The mean values for fruit length were found in range 
of 75.30 to 92.68 mm, fruit width 55.45 to 66.68 mm, thickness from 60.93 to 
73.12 mm, geometric mean diameter from 66.10 to 74.65 mm and sphericity 
from 73.43 to 87.96%. Hudina and Štampar (2000) reported an average 
length between 77.7 mm and 140.9 mm and an average fruit diameter from 
63.9 mm to 87.2 mm for the European pear cultivars. There were statistical 
differences (p < 0.05) among pear cultivars in terms of all geometrical 
attributes (Table 1), except for sphericity, which is a measure of the 
difference between the actual shape of fruit and the sphere. The lowest 
sphericity was found for the cv. ‘Abate’, an elongated cultivar, while no 
significant differences (p < 0.05) were found among the sphericity values of 
the other round cultivars. 

The average fruit weight in our study varied from 134.83 g (cv. ‘Abate’) to 
227.3 g (cv. ‘Williams’) (Table 2). In previous studies, Pasquariello et al. 
(2013) found mean weights ranging from 108.0 to 141.7 g for six summer 
pear cultivars while Hudina and Štampar (2000) reported fruit weights from 
155.96 g to 402.55 g for eighteen European pear cultivars. Fruit density 
ranged between 979.04 kg/m3 and 1037.11 kg/m3 while Öztürk et al. (2009) 
reported fruit density between 999.83 and 1094.65 kg/m3 in two Turkish pear 
cultivars. Firmness strongly influences the consumer preference for fruit 
quality and the evolution of fruits quality during ripeness, storage and 
distribution (Pasquariello et al. 2013). In our study, the values of firmness 
were significantly different among the cultivars (Table 2). The fruit firmness  
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Table 1. Geometrical properties of the pear cultivars. 
 

Cultivar 
Length 
(mm) 

Width 
(mm) 

Thickness 
(mm) 

‘Williams’ 85.442.05b 66.685.86c 73.122.54d 

‘Red Williams’ 75.303.80a 60.251.81b 63.782.74b 

‘Santa Maria’ 80.785.03b 60.501.30b 64.251.62b 

‘Beurré Alexander Lucas’ 81.341.88b 64.022.38c 68.041.20c 

‘Abate’ 92.685.82c 55.452.04a 60.931.71a 

 

Cultivar Geometric mean  
diameter (mm) 

Sphericity 
(%) 

‘Williams’ 74.653.27c 87.352.53b 

‘Red Williams’ 66.101.07a 87.964.41b 

‘Santa Maria’ 67.931.14a 84.324.57b 

‘Beurré Alexander Lucas’ 70.740.96b 86.991.50b 

‘Abate’ 67.850.78a 73.434.30a 

 
 
Table 2. Physical properties of the pear cultivars. 
 

Cultivar 
Weight 

(g) 
Volume 
(cm3) 

Density 
(kg/m3) 

Firmness 
(kg/cm2) 

‘Williams’ 227.3130.02d 219.2130.65c 1037.869.31b 6.050.59d 

‘Red Williams’ 141.574.70ab 141.837.22a 999.8352.19ab 2.330.13a 

‘Santa Maria’ 156.957.05b 151.8311.75a 1037.1162.36b 4.680.28c 

‘Beurré Alexander 
Lucas’ 

178.483.32c 182.45.73b 979.0426.59a 4.220.63bc 

‘Abate’ 134.8310.11a 135.339.95a 996.2918.25ab 3.580.65b 

 
 
ranged between 2.33 kg/cm2 (cv. ‘Red Williams’) and 6.05 kg/cm2 (cv. 
‘Williams’).  

The proximate composition of the pear cultivars is presented in Table 3. 
The moisture content ranged from 82.84 to 84.84% among the tested 
cultivars. The highest moisture content was recorded in ‘Beurré Alexander 
Lucas’ (84.84%), followed closely by ‘Santa Maria’ (84.77%), ‘Williams’ 

(84.30%) and ‘Red Williams’ (83.70%), while the lowest in ‘Abate’ (82.84%). 
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Table 3. Proximate composition of the pear cultivars. 
 

Cultivar 
Moisture content 

(%) 
Soluble solids  
content (%) 

Titratable acidity 
(mg malic acid/100 g) 

‘Williams’ 84.300.22bc 12.780.48ab 0.120.01a 

‘Red Williams’ 83.700.56b 13.320.44b 0.280.02c 

‘Santa Maria’ 84.770.32c 12.660.27a 0.230.01b 

‘Beurré Alexander Lucas’ 84.840.34c 13.140.45ab 0.320.02d 

‘Abate’ 82.840.20a 14.380.69c 0.100.01a 

 
 

Our results are in good agreement with the findings of Hussain et al. 
(2013), who reported moisture content from 80.17% to 86.67% in four pear 
(Pyrus communis L.) cultivars grown in Pakistan while Öztürk et al. (2009) 
found moisture content of 84.01% and 88.56% in two pear cultivars which 
dominate pear production in Turkey. The soluble solids contents found in our 
study were quite close, ranging from 12.78% (cv. ‘Williams’) to 14.38% (cv.  
‘Abate’). Titratable acidity is an important determinant of fruit taste  and 
consumer preferences and is mainly due to the presence of malic, citric and 
shikimic acids, the main organic acids that are found in pears (Pasquariello 
et al. 2013). Several studies reported that malic acid was the predominant 
organic acid in the tested pears (Gao et al. 2004; Chen et al. 2007). All the 
values of titratable acidity differed significantly (p < 0.05) from each other. In 
this study, ‘Abate’ had the lowest titratable acidity (0.10 mg/100 g), in 

opposition to ‘Beurré Alexander Lucas’ with the highest value (0.32 mg/100 

g). In good agreement with our findings, Hussain et al. (2013) found also 
variations in titratable acidity in terms of malic acid ranging from 0.12 to 0.28 
mg/100 g in four pear cultivars, Chen et al. (2007) reported titratable acidity 
of eight pear cultivars in the range of 0.10 to 0.46 mg/100 g while Sánchez 
et al. (2003) found between 0.06 and 0.23 g malic acid/100 ml juice from six 
pear cultivars. Pears fruit is reported to contain a comparatively lower total 
phenolic content and antioxidant activity than other fruits (Alonso et al. 2004; 
Öztürk et al. 2009). The values of total phenolic content and total flavonoid 
content in the flesh and peel of the tested pear cultivars are presented in 
Table 4. Total phenolic content in flesh ranged between 17.29 mg GAE/100 
g fw and 20.31 mg GAE/100 g fw. The polyphenol content in peel was higher 
than in flesh as reported in previous studies (Sánchez et al. 2003; Brahem 
et al. 2017) and ranged between 83.75 mg/100 g fw and 176.25 mg/100 g  
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Table 4. Total phenolic content, total flavonoid content and DPPH radical scavenging 
activity of fruit flesh and peel of the pear cultivars. 

 

Cultivar 
Total phenolic content 

(mg GAE/100 g) 
Total flavonoid content 

(mg QE/100 g) 
flesh peel flesh peel 

‘Williams’ 17.810.56ab 133.754.88b 10.060.44a 63.542.85b 

‘Red Williams’ 17.290.64a 176.256.11d 10.530.39a 105.535.29d 

‘Santa Maria’ 20.310.87c 85.003.28a 14.200.65c 46.782.33a 

‘Beurré Alexander Lucas’ 18.130.75ab 83.753.97a 12.370.55b 42.231.96a 

‘Abate’ 19.060.82bc 150.425.91c 13.670.44c 88.113.77c 

 

Cultivar 
DPPH radical scavenging activity 

(mmol Trolox/100 g) 
flesh peel 

‘Williams’ 1.150.06a 6.680.38b 

‘Red Williams’ 1.220.08ab 9.320.48d 

‘Santa Maria’ 1.550.09c 5.050.28a 

‘Beurré Alexander Lucas’ 1.320.05b 5.210.26a 

‘Abate’ 1.460.07c 8.530.46c 

 
 
fw. The differences were statistically significant (p < 0.05) especially in the 
peel. The highest mean phenolic content was found in the peel of ‘Red 

Williams’ (176.25 mg GAE/100 g fw) followed by ‘Abate’ (150.42 mg 

GAE/100 g), while the lowest value was recorded in ‘Beurré Alexander 

Lucas’ (83.75 mg/100 g). The results of the present study are in good 
agreement with those reported by Brahem et al. (2017) who found total 
phenolic content ranging between 10 mg/100 g fw and 86 mg/100 g fw in the 
flesh of 19 pear cultivars and between 160 mg/100 g fw and 404 mg/100 g 
fw in the peel. They reported that procyanidins were the main phenolic 
compounds in all pear cultivars either in the pulp or the peel, their constitutive 
units being essentially (−)-epicatechin. In close agreement with our findings, 
Sánchez et al. (2003) reported total phenolic contents ranging between 123.5 
mg/100 g and 200.5 mg/100g fw in the peel of six pear cultivars. 

The antioxidant activity was found in the range of 1.15 mmol Trolox/100 g 
to 1.55 mmol Trolox/100 g in the flesh and between 5.05 mmol Trolox/100 g 
and 9.32 mmol Trolox/100 g in the peel among the studied cultivars (Table 
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4). In the flesh, maximum antioxidant activity was recorded in ‘Santa Maria’ 

followed by ‘Abate’, while the lowest was observed in ‘Williams’. The results 
of antioxidant activity in the peel were found significant (p < 0.05) different 
among the cultivars except ‘Santa Maria’ and ‘Beurré Alexander Lucas’, 

which were statistically same. The highest antioxidant activity was found in 
the peel of ‘Red Williams’ followed by ‘Abate’ while the lowest was found in 

the peel of ‘Santa Maria’cultivar. Rehydration characteristics of dried pear 
cultivars were studied and the results are presented in Table 5. The water 
absorption capacity of dried fruits depends on the structural changes in 
vegetal tissues and cells of cut fruits. During drying, shrinkage and collapse 
of the tissues and cells reduces the water absorption capacity of the fruits, 
thereby preventing the complete rehydration of the dried product (Krokida & 
Marinos-Kouris 2003).  
 

Table 5. Rehydration ratio (RR) and coefficient of 
rehydration (COR) of dried pear cultivars.  

 

Cultivar RR COR 
‘Williams’ 3.470.19c 0.680.04c 

‘Red Williams’ 3.030.12b 0.620.03b 

‘Santa Maria’ 2.810.08ab 0.530.02a 

‘Beurré Alexander Lucas’ 2.740.10a 0.520.03a 

‘Abate’ 2.840.14ab 0.610.03b 

 
 

Rehydration characteristics are important to determine the quality of the 
dried fruits because they are indicative of the degree of alterations occurring 
during the dehydration process (Sreenivas et al. 2011). The higher the value 
of the RR and COR, the better the quality of the dried product. The highest 
RR and COR values were recorded for the dried pear slices of the ‘Williams’ 

cultivar, followed by ‘Red Williams’, while the lowest was found for ‘Beurré 

Alexander Lucas’ cultivar. In the present study, the color variation of pear 
slices in hot air drying process carried out at 57oC was monitored by 
recording and comparing their CIE L*, a*, b* values (Table 6). 

There were statistical significant differences between pear cultivars in 
terms of all flesh color parameters. In the fresh state, the cultivar ‘Santa 

Maria’ had the highest L* (70.15%) value, while the highest a* (1.40) and b*  
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Table 6. Flesh color values before and after drying and browning degree of pear 
cultivars. 

 

Cultivar ‘Williams’ 
‘Red 

Williams’ 
‘Santa Maria’ 

‘Beurré 
Alexander 

Lucas’ 
‘Abate’ 

L* 69.830.96b 65.043.67a 70.151.51b 68.542.84ab 67.254.98ab 
76.204.22a 79.012.30ab 84.422.74c 77.854.37a 82.652.73bc 

a* 0.590.41b 1.400.50c 0.300.21b 0.500.21b -0.630.89a 
7.811.14c 5.722.27bc 3.460.96ab 8.013.50c 2.191.39a 

b* 13.111.24cd 12.141.25bc 9.440.91a 10.980.62b 13.691.21d 
26.761.85 26.583.94 22.552.38 26.864.62 22.276.16 

C 13.131.23cd 12.221.27bc 9.450.91a 11.000.62b 13.731.24d 
27.882.06bc 27.224.33abc 22.832.46ab 28.115.35c 22.396.23a 

h 87.391.93b 83.472.21a 88.121.38b 87.411.00b 92.483.54c 
73.781.40a 78.222.85b 81.361.75bc 74.064.81a 84.652.80c 

E 16.710.68a 20.550.82b 19.640.77b 19.880.85b 17.850.56a 
 
 

(13.69) values were found in ‘Red Williams’ and ‘Abate’ cultivars, 

respectively. At the end of drying, L* values (lightness) increased but to a 
small extent, probably since moisture removing decreased light absorbance 
and refraction. This indicated that the color of dried pear slices became 
lighter than that of the fresh ones, which was consistent with other reports 
(Özkan & Cemeroglu 2002; Guiné et al. 2014). However, some previous 
studies reported the decrease of the L* values after the fruit dehydration 
process, especially at high temperatures that favour enzymatic and 
nonenzymatic browning (Barroca et al. 2006; Li et al. 2019). Similarly, a* and 
b* values of dried pear slices were higher than those of the fresh ones, 
indicating that the redness and yellowness of pear slices increased after 
drying. In close agreement with our findings, Barroca et al. (2013) reported 
that drying temperature induced the increase of a* and b* colorimetric 
parameters of pear slices, due to non-enzimatic browning reaction which 
turns the dried fruits more reddish and yellow. Browning degree of the flesh 
of five pear cultivars was in a descending order of ‘Red Williams’ > ‘Beurré 

Alexander Lucas’> ‘Santa Maria’ > ‘Abate’ > ‘Williams’. 
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CONCLUSIONS 

 
From the present results, it was concluded that pear cultivars investigated in 
this study have a rich nutritional profile and functional components such as 
antioxidant activity, total phenolics and flavonoids. From the nutritional point 
of view, the intake of pear phenolics is related to the consumption of 
unpeeled pears, as most of these substances were located in the 
peel. Among the investigated cultivars, ‘Santa Maria’ was found as the 

leading cultivar in antioxidant activity, total phenolics and flavonoids in the 
flesh, while ‘Red Williams’ in the peel, ‘Abate’ was dominating in soluble 

solids, ‘Beurré Alexander Lucas’ in titratable acidity, while ‘Williams’ was 

outstanding in weight, density and firmness. Drying determined the increase 
of a* and b* color values of fruit flesh, due to nonenzimatic browning 
reactions which turns the dried fruits more reddish and yellow. The results of 
the present study suggested that ‘Williams’ is the most suitable cultivar for 

drying due to its highest rehydration capacity and lowest browning degree. 
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