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Abstract - Dried Mangoes are important exported products of Thailand.  However, the drying process is uses long time and 
also affect to quality of product, this may affect to acceptability from consumer. The pre-drying treatment by osmotic 
dehydration at 70°Brix of sucrose at 60 min with ultrasound makes the lightness value of mangoes sample close to fresh 
mangoes sample and decrease the moisture content, water activity including has higher water loss and solid gain than fresh 
mangoes sample because the water and oxygen are diffusion from inside to outside of the cells during process. Thus pre-
drying treatment at 70°Brix of Sucrose at 60 min with ultrasound is optimum condition for Mangoes pre drying treatment. 
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I. INTRODUCTION 

 
Mango (MangiferaindicaL) is one of the most 
important tropical fruit in Thailand bring unique 
flavor and high value of fibers, vitamin and minerals 
[18]. However, some defect of mangoes while the 
postharvest periodoccurs due to a lack of proper 
postharvest handling and processing will bringto 
processing. This defect mango will bring to drying 
processing for reduce the waste of agricultural 
material, adding value, also extending the shelf life 
and creating new products to markets.It would be 
great if we could decreased drying affect the quality 
of the dried products,having negative effects on 
flavor, color, nutrients and also reduced the period, 
save energy in the drying process including improve 
the color that is more acceptable among consumers. 
Therefore, that's necessary to study the pre-drying 
treatment.Osmotic dehydration (OD) is a common 
pre-treatment used before air-drying. The technique 
consists in immersing the fruit in a hypertonic 
solution to remove part of the water from the fruit. 
The driving force for water removal is the difference 
in osmotic pressure between the fruit and the 
hypertonic solution [2]. In recent years, most of the 
ultrasound assisted pre-treatment studies are widely 
conducted in ultrasonic bath with fruits like melons, 
apple, and strawberries. The results showed that 
ultrasound has a significant effect on water transport 
during treatments with distilled water and osmotic 
solutions [5].The objective of this work was to 
investigate the optimum concentration levels of 
sucrose solution and the period of osmotic 
dehydrationwithultrasound on the on quality of 
mango. 
 
II. MATERIALS AND METHODS 
2.1 Sample Preparation 
2.1.1 Mango fruits (var. “KaewKamin”) were 
obtained from a local market (Thetsaban Market, 

SakolNakhon, Thailand). Bring the Sample to 
incubation process at room temperature then keep the 
sample in storage at 15 °C. Themangoes were washed 
thoroughly then peeled and sliced into 2×4×1 cm 
using a stainless steel knife. 
 
2.2 Osmotic dehydration 
2.2.1 Mango samples were immersed into a 35 
°Brixand 70 °Brixof sucrose solution at  
2 conditions consist of  normal and ultrasound 
condition at 30 °C with an Sucrose solution to Mango 
ratio of 4:1 (w/w) for avoid immoderate dilution of 
the solution at 30, 60 and 120 min.After osmotic 
dehydration the samples were removed from the 
Sucrose solution, quickly rinsed off with distilled 
water to remove the excess solution, and then gently 
blotted with tissue paper to remove excess water. The 
water loss (WL) and solids gain (SG) in osmotic 
dehydration treated mangoes were calculated by the 
following equations[19]. 
 
WL = ∙ ∙  (1) 
 
SG = ∙ ∙  (2) 
 
Where M0 and Mt are the initial and final sample 
mass (g), respectively; Xw0 and Xwt are the initial and 
final sample moisture content (g water/100 g), 
respectively; and Xs0 and Xst are the initial and final 
sample total soluble solids content (g solid/100 g), 
respectively.  All experiments were conducted in 
triplicate, and the average values were reported. 
 
III. EXPERIMENTAL ANALYSIS  
 
3.1 Physicochemical characterization 
 
3.1.1 Color measurement  
The color of mangowas determinedusing a 
colorimeter (4500L, MiniScanEZ, U.S.A.) The 
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reflectance instruments determined three color 
parameters: L*(whiteness or brightness), 
a*(redness/greenness) and b*(yellowness/blueness) 
 
3.2 Chemical characterization 
 
3.2.1 Moisture content was determined following  
AOAC (2000) 
 

% Moisture =
100 × (w1−w2)

w1  
 
Where W1 and W2 are weight of sample before 
drying (g) and weight of sample after drying (g) 
respectively. All experiments were conducted in 
triplicate, and the average values were reported. 
 
3.2.2Water activity 
 The water activity (aw) of mango was evaluated at 
25°C according Medeiros et al. (2016)using a water 
activity meter (SPRINT, TH-500, Switzerland). 
Determinations were made on triplicate and the 
average values were reported. 
 
 
 

3.2.3 Phenolic compound  
Homogenized 4 g mango were mixed with 12 ml of 
8:2 methanol–distilled solution kept on Ultrasonic 
bath  for 15 min, centrifuged at 10,000g for 15 min at 
5°C, and twice filtered through a Whatman 
membrane filter No.1(11µm). All supernatants were 
combined for final analyses of total phenolicand were 
done using 3 replicates. 
Total phenolic content were determined total phenolic 
content wascalculated by Folin-Ciocalteu reagent 
assay [14]. The phenolic extract 0.2 ml was mixed 
with 0.2 ml ofFolin-Ciocalteu reagent and 2 ml of 
sodium carbonate Na2CO3(7%). Then left in the dark 
for 90 min at room temperature. The absorbance was 
measured at 750 nm (Microplate, Biotek, Synergy 
HT, Germany) using aqueous Gallic acid (1,000 
mg/l) as a standard.Total phenol content was 
expressed as mg phenol content per 100 g of dry 
weight. 
 
3.3 Statisticalanalysis 
Statistical data analysis was performed using SPSS 
using Completely Randomized Design (CRD) and 
Duncan’s multiple range tests. Significant differences 
were defined at p < 0.05. 

IV. RESULT AND DISCUSSION  
 

Table.1Physicochemical characterization of fresh sample and pre-treatment sample 

Sample Moisture Content 
(%) Aw WL SG 

Total 
Phenolic(g/100g 
Dry basis) 

fresh 89.82h±0.42 0.902e±0.00 - - 3.14e±0.12 
US 35 30 87.72g±0.32 0.898d,e±0.00 11.35a,b±2.71 1.97a±0.44 2.11d±0.12 
US 35 60 85.01e,f±0.86 0.897d,e±0.00 20.32e±3.39 2.38a±0.68 1.66b±0.31 
US 35 120 83.07b,c,d±0.95 0.892b,c,d±0.00 26.23g±4.34 2.31a±0.47 1.64b±0.09 
NM 35 30 87.01g±1.81 0.898d,e±0.00 9.29a±2.12 1.99a±0.47 1.97c,d±0.17 
NM 35 60 86.25f±1.45 0.894c,d±0.00 15.50c,d±3.84 2.53a,b±0.60 1.76b,c±0.15 
NM 35 120 86.00f±1.36 0.894c,d±0.01 18.65d,e±4.28 3.03c±0.76 1.79b,c±0.33 
US 70 30 84.68d,e,f±0.81 0.890b,c±0.00 19.28d,e±2.81 3.89c±0.48 1.84b,c,d±0.12 
US 70 60 81.35b±0.12 0.886a,b±0.00 30.48h±2.04 4.66d,e±0.36 1.62b±0.06 
US 70 120 78.58a±0.89 0.883a±0.00 38.35i±3.99 8.19g±0.63 1.29a±0.03 
NM 70 30 83.38c,d,e±0.56 0.890b,c±0.00 14.83b,c±3.13 5.17f±1.05 1.62b±0.12 
NM 70 60 82.18b,c±1.03 0.889b,c±0.00 22.36f±3.54 4.35c,d±0.60 1.57b±0.16 
NM 70 120 82.64b,c±0.25 0.888a,b,c±0.00 25.89f,g±1.46 5.69f±0.45 1.55b±0.05 
 
All measurements were performed in triplicate. 
Samples with the difference letter within the same 
column showed statistically significant difference for 
their mean values at 95% confidence level. US is 
Ultrasound condition, NM is Normal condition, 35 
and 70 is Sucrose solution concentration (°Brix) and 
30, 60, and 120 is Osmotic dehydration times (min).  
 
Screening for selecting the optimum condition was 
carried out step by step. In this study, ultrasound 
condition showed that the water loss value was 
significantly higher than normal condition. On the 
other hand, the moisture content, water activity, solid  

 
gain, and total phenolic, had no significant 
differences  
 
(p > 0.05) determined by the concentration of sucrose 
solution. When compared, the same treatment found 
that at 70 Brix, has less moisture content, water 
activity value, the water loss and solid gain were 
significantly higher than 30 Brix. Observed the 
immersion time. Table 1 shows the minimum of 
moisture content at 120 minutes and maximum of 
water loss value. However, the water activity value 
was found that at 60 minutes it had no significant 
differences when compared with 120 minutes (p > 
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0.05). Thus, choosing the long process is 
unnecessary. The key point is that, the total phenolic 
value was decreased when used for a long time in the 
process. Considering, the appropriate condition from 
above can point out that at 70°Brix of sucrose at 60 
minutes with ultrasound (US 70 60) is an interesting 
condition.  
 
Concerning to moisture content of difference samples 
shows that there were significant differences  
(p < 0.05) in moisture content among different 
treatments. It was found that immersed in high 
concentration and more immersion time can 
decreased the moisture content of mango samples. In 
addition the moisture content value of US 70 60 was 
less than NM 70 60. The result is closer to the one 
reported by [2] reported that the pineapple sample 
treated with ultrasound condition can loosed of 
moisture content  in the sample cells because of the 
air bubbles was destroy the cell wall that can 
convenient  diffusion transferring between water and 
sugar. 
 
The water activities were significant differences (p < 
0.05) among different treatments. The lowest and 
highest Aw values were found for treatments US 70 
120 and control sample, respectively. This result 
showed that the immersion time was no significantly 
affected among treated samples. On the other hand, 
the concentration of Sucrose at 70°Brix can 
efficiency decreased water loss value of treated 
samples greater than immerse for long time.  
When increased immersion time of osmotic 
dehydration with sucrose solution were higher water 
loss value. Moreover ultrasound condition had 
significant higher water loss value than Normal 
condition (NM). The sucrose solution at 35°Brix was 
used with ultrasound condition had a higher water 
loss than normal condition. Water of the treated 

samples with ultrasound condition lost between 
11.35% to 26.23% of its initial water. On the other 
hand normal condition lost between 9.29% to 
18.65%. At 70°Brix of sucrose solution was used 
with ultrasound condition, the water of mango 
samples lost between 19.28% and 38.35% of its 
initial water. Obviously that higher concentration of 
sucrose can increased the water loss values. 
 
When bring the mango samples into the sucrose 
solution at 70°Brix, found that there is increasing of 
Solid gain level, which relate to [2] result of the 
research. Bringing the mango samples into the 
sucrose solution at 70°Brixand distilled water found 
that, the sample of 70°Brixof sucrose solution have 
the increasing of sugar level more than 35°Brixof 
sucrose solution. The increasing of this solid gain, 
were not only affected by osmotic dehydration, but 
also changing of sample’s cell wall. To use 
ultrasound in osmotic dehydration process, the 
molecule of sucrose is convenient to transferring 
because the cell wall of the sample was destroyed 
 
The total phenolic content of mango sample for 
different treatments shown in table 1. The osmotic 
dehydrationwith Sucrose for 30, 60 and 120 min in all 
treatments caused a reduction in the total phenolic 
compounds when compare with control 
sample.Observation [9] reported that are light 
sensitivity and that prolonged treatment causes 
irreversible chemical changes tophenol contents. Both 
of osmotic dehydration in normal (NM) and 
ultrasound (US) conditions samples had a decrease in 
total phenolic content.The decrease in total phenolic 
content for pretreated samples could be due to the 
factthat ultrasound treatment can give rise to plant 
cell disruption,leading to a higher loss of these 
compounds when samples wereimmersed to Sucrose 
solution. 

 
Table.2 Color (L*a*b*) values of fresh sample and pre-treatment sample 

Sample  Color  
 L* a* b* 
Fresh 79.56b±0.63 -3.06a±0.89 38.10a,b±2.47 
US 35 30 76.11a±1.63 -3.99a,b±0.19 35.16a±0.91 
US 35 60 76.11a±0.77 -3.40a,b±0.56 40.22b,c,d±2.84 
US 35 120 77.69a,b±2.74 -2.76b±0.85 39.04a,b,c±2.78 
NM 35 30 76.43a±1.13 -3.18a,b±0.74 38.02a,b±3.15 
NM 35 60 77.19a,b±1.87 -3.31a,b±0.21 40.52b,c,d±0.38 
NM 35 120 77.96a,b±0.26 -2.72b±0.37 41.24b,c,d±1.39 
US 70 30 77.88a,b±0.70 -3.70a,b±0.24 41.73b,c,d±1.09 
US 70 60 78.35a,b±1.42 -3.17a,b±0.35 42.22b,c,d,e±1.08 
US 70 120 77.73a,b±0.80 -2.53b±1.12 46.01e±4.22 
NM 70 30 76.73a±1.80 -2.94a,b±0.83 43.13c,d,e±1.66 
NM 70 60 77.59a,b±0.64 -3.49a,b±0.56 44.34d,e±1.80 
NM 70 120 77.67a,b±1.60 -3.50a,b±0.25 39.99b,c±1.87 
 
All measurements were performed in triplicate. Samples with the difference letter within the same column 
showed statistically significant difference (p˂0.05) 
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The color is one of the main attributes that is strongly 
associated with the concept of quality of a food 
product. In this study, the color of sample was 
significantly affected by processing (Table 2). The 
high concentration of sucrose solution and increased 
immersion time of osmotic dehydration with 
ultrasound condition were affected on L* and b* 
value. The osmotic dehydration at 70°Brix of sucrose 
at 60 min with ultrasound (US 70 60) showed a no 
significant difference (p > 0.05) in L* value 
compared to fresh sample. Reference [10] reported 
that osmotic dehydration with Sucrose pretreatment 
can decreased browning reaction in the fruit sample. 
The pretreatment samples were higher in a* and b* 
values than those of the fresh sample. 
 
CONCLUSION 
 
The reason of selecting water activity and processing 
time allows the producers to evaluate of the final 
product.  In this study, it was concentrated on 
determining the optimum condition is 70 Brix of 
sucrose solution at 60 minutes with ultrasound 
condition, has no significant difference (p < 0.05) in 
lightness (L*), yellowness (b*) has higher value 
compared to fresh sample, water loss is high, solid 
gain is low, as well as the water activity value. 
Moreover, the processing time for preserving the 
phenolic compound value decreased. 
Thus, pre-drying treatment by 70°Brix of Sucrose at 
60 minutes with ultrasound condition (US 70 60) is 
an optimum condition for mango pre-drying 
treatment, in order to increase process efficiency of 
osmotic dehydration of mangoes. However, quality 
characteristics such as color, moisture content, water 
activity, will be investigated again after the drying 
process and texture, internal structure, and taste 
should also be investigated to achieve the desired 
final product specifications in next drying processing 
part. 
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