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Summary 

The present work aims to perform a comparative analysis of the processes of dehydration and 

lyophilization of strawberry (fragaria) and apple (malus), collecting information from the variables of the 

processes, which will be carried out each process with a lyophilizer and a dehydrator, in which qualitative 

variables will be measured by an energy analyzer, which will obtain a much better response in the 

dehydration of fruits, with a value in consumption of kWh lower than that of lyophilization, and analyzing 

physicochemical characteristics through the use of laboratory techniques, in order to obtain moisture and 

ash content in percentages, the microbiological characteristics established by national regulations which 

were obtained total absence in the microbial load of E. coli and Salmonella, sensory characteristics are 

achieved without significant differences, which are performed by a five-point scalar hedonic analysis, a 

mass and energy balance was determined, in which there were much better yields when the fruit is 

dehydrated, with greater losses when the fruit is lyophilized, the cost-benefit balance was made to each 

process and a better result was obtained when the fruit is dehydrated, With a greater gain for each gram 

that 
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was processed, so it is concluded that when performing dehydration will be obtained lower values of time, 

energy, weight loss, with better results when this is evaluated sensory, with greater benefits in terms of the 

balance of cost benefit, that is why dehydration is restarted in terms of lyophilization. 

Palabras clave: DESHIDRATACION, LIOFILIZACION, MANZANA (malus), FRESA (fragaria) , 

ENERGIA, PROCESOS, SENSORIAL. 

1. Introduction 

The strawberry and the apple are products of high demand in the market, for its organoleptic 

characteristics, it can be consumed fresh, but there are certain times of the year in which there are 

overproductions, and this is where the fruit is wasted, so in the food industry methods have been 

developed to preserve fruits. Foods with a high water content, such as apples and strawberries that occur in 

Zone 3, have a boom in the market, and if they are marketed in different ways, they have a considerable 

increase at certain times of the year, in order to preserve these products to increase their value, when using 

conservation processes. 

Dehydration is one of the oldest techniques, in which man has used for the preservation of food, on the 

other hand, it is a process that is commonly used in the agricultural industry, this process is based on 

removing water present from the fruit, which through a process in which the temperature is increased 

evaporates the water present in them, this method allows to preserve the product for longer of useful life, 

on the other hand it improves the transport reducing the costs of the same, and facilitates its storage 

(Cabascango, 2018, P.7) 

Lyophilization is a method of drying fruits, which results in a fruit with a completely amorphous structure, 

this method consists of freezing the water present in the fruits, and dehydrating it by sublimating it. 

(Reyes, 2020, p.29). 

In the methods and processes of conservation of fruits and vegetables, it has in itself many advantages, as 

well as disadvantages, speaking in itself nutritionally, expenditure of resources and energy of the 

processes, and economic cost, dehydration is known, and is a more traditional method, using temperatures 

both naturally or artificially, naturally it can be said that solar energy is used, This is a low energy 

expenditure, with greater economic efficiency, the lyophilization method is a process with greater 

complexity, it requires much more energy, in which it starts with freezing and sublimation under vacuum, 

up to five times more energy is consumed, representing a much higher cost, but the initial structure of the 

product is preserved, whether to lose essential oils, or volatile compounds, which would be lost in 

conventional dehydration, which nutritional characteristics, and organoleptic characteristics are lost. 

1.1 Problem statement 

The drying methods used in the most common fruits are dehydration and lyophilization lime has its origin 

in ancient times, they are used in foods that tend to be perishable, due to their high water content, it is here 

that microorganisms act, such as fungi, molds and bacteria, for them despite the 
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fact that there are other preservation methods such as freezing, In which the activity of enzymes decreases, 

this method can deteriorate the food, because when it freezes it produces ice crystals, and the oxidative 

phenomenon continues, and modifies them, in the same way the freezing causes the walls of the product to 

break, deteriorating it and reducing its harmless part. 

That is why it is estimated that the most effective solution, in the process of eliminating the water present 

in the food, because it is one of the main causes of food spoilage, increasing the proliferation of 

microorganisms, according to Ocaña (2013, p.1) mentions that up to 20% of total fruit production can be 

lost in crops, and food preservation methods are no longer sufficient in Ecuador. 

2. Objectives 

2.1 General objective 

Perform a comparative analysis of the dehydration and freeze-drying processes of strawberry (fragaria) 

and apple (malus). 

2.2 Specific objectives 

Compare the dehydration and freeze-drying processes of strawberry (fragaria) and apple (malus), 
determining variables for each process. 
Analyze the physicochemical, microbiological and sensory characteristics of freeze-dried and dehydrated 
fruits. 
Determine an energy balance, cost benefit of the processes analyzed. 

3. Methodology 

3.1 Location and duration of the experiment 

The present work was carried out in the laboratories of Biological Sciences and Bromatology of the 

Faculty of Livestock Sciences of the Polytechnic School of Chimborazo, located in the Panamericana Sur 

km 1 1/2 in the city of Riobamba, province of Chimborazo, Ecuador. The experimental work lasted 90 

working days. 

3.2 Experimental units 

The experimental units of strawberry and apple were 250g for each fruit, which was performed 5 

repetitions for each treatment, using a total of 10 experimental units for each fruit. 

3.3 Fruit dehydration process 

For the realization of the dehydration of the fruits, the best time of the drying curve was taken, and the 

drying process is carried out by the dehydration method described by (Michelis and Ohaco, 2014, p 62) 
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Figure 1: Fruit dehydration process 

Conducted by: Neppas, Cristian, 2022 

3.3.1 Process description 

Fruit selection 
The apples with the highest quality should be selected, separating any type of fruit that has some type of 

physical damage. 

Washing the fruit 
The fruit is washed with water, in order to remove any impurities from these 

Chopped 
The fruit is cut into slices, thin to facilitate the dehydration of this 

Dehydrated 
The cut fruit is placed in the trays of the dehydrator until it reaches the humidity and final weight 

Packed 
Once the fruits are cold, they are packed in plastic covers and thus preserved. 

4. Analysis and interpretation of results 

4.1 Results of the Dehydration and Freeze-drying process 

The results of the dehydration and lyophilization process are cited in Table 1, which shows the 

characteristics of the process variables. 



COMPARATIVE ANALYSIS OF THE PROCESSES OF DEHYDRATION AND LYOPHILIZATION OF STRAWBERRY (fragaria) AND APPLE 

(MALUS) Cristian Antoni Neppas Hunting 

Section A-Research paper 

ISSN 2063-5346 

3792 
Eur. Chem. Bull. 2023, 12(Special Issue 6), 3788-3806 

 

Parameters Dehydrated Lyophilized T. Cal Prob 

• Media 
 

Some. 

East. 

Media 
 

Some. 

East. 

Apple: Time, H 4,62 ± 0,14 37,83 ± 0,37 -186,66 0,00 

Temperature, °C 60,00 ± 0,55 -52,2 ± 1,3 178,04 

01 

0,00 

Weight loss, % 13,88 ± 0,27 12,36 ± 0,21 10,16 

01 

0,00 

Energy, KwH 0,64 ± 0,0005 6,34 ± 0,0005 - 

01 

0,00 

Strawberry: 

Time, H 

5,93 ± 

48 

0,137 37,68 ± 

48 

0,37 

16454,48 

-178,12 

01 

0,00 

01 

Temperature, °C 

Weight loss, % 

60 

10,65 

± 

± 

0,548 

0,214 

-51,2 

8,39 

± 

± 

1,3 

0,505 

176,46 

9,23 

0,00 

01 

0,00 

01 

Energy, KwH 

1,060 ± 

0,0005 5 

3,150 ± 0,0005 -6033,31 

0,00 01 

DES. Est: Standard deviation 

T. Cal: T calculado 

Prob. > 0.05: There are no statistical differences. 

Prov. < 0.01: There are highly significant differences 

Table 1. Variables of dehydration and lyophilization processes 

Made by: Neppas Caza, Cristian, 2022. 

4.1.1 Time and temperature of dehydration by the two methods 

Apple 

In the dehydration of the apple required a time of 4.62 ± 0.14 hours, while when lyophilizing this time 

increased from 37 ± 0.37 hours, responses that are statistically different, on the other hand the temperature 

reported in the dehydrated apple was 60 ± 0.55 ° C , different result when the apple is lyophilized (-52.2 ± 

1.3 ° C), that is to say that in the dehydrated apple there are values that are lower than the freeze-dried 

apple which denotes that when lyophilizing it is required up to ten times the time and temperature, these 

results have a relationship to the results by (Erdociain, 2020, p. 18) which obtains the best dehydration 

time of the apple is 240 minutes (4 hours), and a temperature of 60 ° C, has a relationship with (Adrian, 

2020, p. 51) obtaining results in his work for the dehydration of the apple, when I use an electric oven at a 

temperature of 60 ° C for 4 hours, 
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which is the best treatment to dehydrate the apple, these results keep a very similar value, So if you take a 

time or a temperature May, this could denature the product, so you should take the time and temperature of 

the dehydration method, because they present more real values that could be used, in the daily part of a 

producer either this small or medium. 

Strawberry 

The time obtained from the dehydrated strawberry was 5.93±0.137 hours, and a temperature of 60 ± 0.548 

°C, which is a result that is increased when the strawberry is lyophilized, its value increases to a time of 

37.68 ±0.37 hours, and a temperature that decreases from -51.2 ± 1.3 °C, these results are different from 

those obtained by (PRODAO, 2020, p. 20-24) in the lyophilization time was performed at 1200 min (20 

hours) and a temperature of -40 ° C, agrees with (Quilumbaquin, 2019, p. 44) which performed the 

dehydration process at about 6 hours and a temperature of 60 ° C, there is a lower result compared to those 

obtained in the research carried out by (Alvarado, 2017, p. 33) that a time of 45 minutes and a temperature 

of 61.85 °C is used, therefore the dehydration method must be taken in time, because in this process it is 

used up to ten times less time and a temperature that would be easier to use by small producers. 

4.1.2 Fruit weight loss 

Apple 

The weight loss of the dehydrated apple was 13.88 ± 0.27%, a result that was statistically equal to the 

freeze-dried apple (12.36 ± 0.31%), that is, from an initial weight of 250g they lost the weights already 

mentioned, these results that agree with (Adrian, 2020, p. 51) which mentions that the apple loses up to 

90%, and you have 10% at the end of the process when the apple is dehydrated, similarly this result is 

related to (Sepúlveda et al., 2011: pp.423-427) which mention that the apple loses in the same way up to 

90% of its weight, with a weight of 10% at the end of the process, this result also agrees with (PRODAO, 

2020, p. 20-24) which has a loss of 84.22% of the total weight, which has a final weight of 15.88%, so the 

best result in weight loss is when the apple is dehydrated, so dehydrate the apple is re-food if it is required 

to have a greater weight at the end of the process. 

Strawberry 

The percentage of weight loss by the strawberry presents in its initial phase a weight of 250 g, so when it 

is dehydrated it had a final weight of 10.65 ± 0.214% result that was higher when the strawberry was 

freeze-dried 8.39 ± 0.505, these results are lower than those reported by (Quilumbaquin, 2019, p. 44), in 

which the strawberry lost up to 85.90%, that is, it had 14.10% at the end of the dehydration process, differs 

with (PRODAO, 2020, p. 20-24) which mentions that the weight loss of the strawberry is 94.22%, 

obtaining 5.78% in the end, a result equal to that obtained by (Alvarado, 2017, p. 33) in which 15% was 

obtained at the end of the freeze-drying process, the strawberry has a greater weight loss, due to the using 

process, and if you want to have a lower weight loss, dehydration should be used as a preservation 

method. 
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4.1.3 Energy used by processes 

Apple 

The amount of energy that was used in the process of total dehydration of the apple was 0.64 ± 0.0005 

KwH, a result that increased up to six times when the apple was freezed, to 6.34 ± 0.0005 KwH, these 

values have a lot of difference when talking statistically, it is said that the process used in the apple will 

affect the expenditure required of energy, this result has a lot of difference in what was reported by 

(Castaño and Londoño, 2017: p.113) which has a consumption of the freeze dryer of 1,599 KwH, which 

despite being low consumption, uses half of the energy consumed compared to the energy of the work 

done, this is influenced by the time that the process lasts, that is, a certain amount of energy Kw per hour 

(KwH) is spent, it is related to what was mentioned by (Erdociain, 2020, p. 18), that I work with the apple 

dehydration process at a time of 240 minutes (4 hours), which is a time less than the traditional 

lyophilisate that is required up to almost a day of processing, In energy terms, there is a lower energy 

consumption when the fruit is dehydrated, and this being the best process when it is required to spend less 

energy in the process of preserving the fruits, and that producers need it. 

Strawberry 

The energy (KwH), which is required to be used in the total process, of dehydration is 1.060 ± 0.0006 

KwH, result that is increased in the process of lyophilization of the strawberry, this result is 3.15 ± 0.0005 

KwH, representing a significant difference, when speaking statistically, this result is reflected with what 

was mentioned by (PRODAO, 2020, p. 20-24) that says that the freezedrying time of the strawberry 

should be done in 1200 min (20 hours), having a direct relationship in time per unit of energy consumed, 

on the other hand differs with (Alvarado, 2017, p. 33), in which the freeze-dried strawberry requires 10 

KwH of energy, when less energy is required, The strawberry must be dehydrated, because it has a lower 

consumption, up to six times less compared to the consumption of the freeze-drying process. 

4.2 Physicochemical, microbiological characteristics 

Parameters Dehydrated Lyophilized T. Cal Prob. 

Media 
 

Some. 

East. 

Media 
 

Some. 

East. 

Apple: 

Humidity, % 12,73 ± 2,11 11,64 ± 0,588 1,11 0,33 

Ash, % 2,06 ± 0,27 2,01 ± 0,062 0,49 

10 

0,67 

Strawberry: 

Humidity, % 

14,99 ± 0,35 12,740 ± 0,454 8,78 

00 

0,00 

01 
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As
1
" % 3,59 ± 0,16 2,0860 ± 0,104 17,62 

DES. Est: Standard deviation 

T. Cal: T calculado 

Prob. > 0.05: T1ere are no statistical differences. 

Prov. < 0.01: T1ere are 1ig1ly significant differences 

Table 2. P1ysicoc1emical c1aracteristics of de1ydration and lyop1ilization of apple and 

strawberry 

Made by: Neppas Caza, Cristian, 2022. 

4.2.1 Moisture content of dehydrated and freeze-dried apples 

T1e relations1ip in t1e 1umidity of strawberries 1as no significance, statistically speaking, t1erefore, w1en 

t1e apple is de1ydrated it 1as a moisture percentage of 12.73 to 2.11%, w1ile w1en t1e apple is freeze-

dried it 1as a moisture percentage of 11.64 to 0.588%, results t1at are different from (PRODAO, 2020, p. 

20-24), in w1ic1 1e mentions t1at t1e freeze-dried apple reac1ed a value of 5.88% 1umidity, but t1ey are 

related to t1e results obtained by (Adrián, 2020, p.51) w1ic1 mentions t1at t1e de1ydrated apple reac1es a 

moisture percentage of 9.95%, so t1e treatment used for drying t1e fruits, does not 1ave muc1 difference 

in moisture content. 

4.2.2 Percentage of dried and freeze-dried apple ash 

T1e as1 content of t1e apple w1en de1ydrated was 2.06 ± 0.26% w1ile w1en using t1e lyop1ilizer t1is 

varied content of 2.0 ±0.062%, values t1at statistically are not different, w1ic1 determines t1at t1e use of 

t1e de1ydrator and lyop1ilizer does not affect t1e as1 content, t1ese values compared to w1at was obtained 

by (López et al., 2021: pp. 247-260), of t1e as1 content of t1e apple t1ere is an as1 percentage of 4.36%, 

w1ic1 are lower, on t1e ot1er 1and in t1e bromatological analyses obtained by (Amores, 2011) of a freeze-

dried fruit wit1 an as1 content of 3.6% differ from t1e values obtained, t1is is because t1e composition of 

t1e fruits, In t1is case of t1e apple, infers in t1e content as1es. 

4.2.3 Moisture content of dehydrated and freeze-dried strawberries 

T1e de1ydrated strawberry 1as a moisture percentage of 14.99 ± 0.35, w1ile w1en performing t1e 

lyop1ilization process t1is decreases in t1e percentage of moisture to 12.70 ± 0.454, t1ese results present 

statistical differences, it is agreed wit1 (Alvarado, 2017, p. 33), w1ic1 obtains in a strawberry wit1 15% 

moisture w1en it is de1ydrated, and t1at 1as a lot of influence t1e type of de1ydrator used, t1e results 

obtained differ wit1 t1e work done by (Huaraca, 2011) w1ic1 1as a result in t1e strawberry of 12.12% 

moisture w1en it is de1ydrated, and a percentage of moisture of 1.66% w1en it is lyop1ilized, unlike t1e 

percentage of moisture of t1e freeze-dried strawberry t1at reac1ed a percentage of 1umidity of 15.78% in 

t1e work of (PRODAO, 2020, p. 20-24), t1ese results differ in eac1 type of work, by t1e type of process 

used, and t1e type of process will affect 
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the final moisture content of the dried fruit, and to obtain a lower percentage of moisture from the fruits, 

lyophilization should be used. 

4.2.4 Percentage of dried and lyophilised strawberry ash 

The percentage of ashes that was obtained when the strawberry was dehydrated was 3.59 ± 0.35, a value 

that was reduced to 2.086 ± 0.104 when the strawberry was freezed, values that are statistically different, 

that is, the ash content differs when a different process is used, these values are different from those 

reported by (Huaraca, 2011), in which the strawberry reaches 4.14 ash content, the value increases when 

the strawberry is freeze-dried and reaches 4.37% ash content, values that are also different, therefore if you 

want to obtain a better ash content you should use the dehydration process. 

4.3 Sensory characteristics 

4.3.1 Sensory analysis of the apple 

Parameters 

Dehydration procedures 

Dehydrated Lyophilized Hcal Prob. 

Appearance. 5 
3,50 3,50 

 

points 

I like it moderately I like it moderately 

0,19 0,9143 

Smell. 5 points 3,60 

I like it moderately 

3,80 

I like it moderately 

2,08 0,2857 

Taste. 5 points 

Texture, 5 

4,20 

I like it moderately 

3,70 

4,00 

I like it moderately 

3,40 

1,33 0,1429 

points 

I like it moderately 

I don't like or dislike 

it 

0,033 0,6571 

Hcal: Calculated value of the Kruskal-Wallis test 

Prob. > 0.05: There are no statistical differences. 

Proprob<0.05: There are significant differences 

Prov. < 0.01: There are highly significant differences 

Table 3. Sensory assessment of dehydrated and freeze-dried apple 

Conducted by: Neppas, Cristian, 2022 

4.3.1.2 Appearance 

In the process of assessing the appearance of the apple, whether it is dehydrated or lyophilized is not 

affected by any of the processes, statistically being the same and receiving all the rating of likes 

moderately, with a value of 3.50 for dehydration and lyophilization, establishing that the process of 

dehydration or lyophilization does not affect the assessment of appearance, these values could be 

influenced by the above (Moreno et al., 2012: pp. S201-S203), heat and timing affect 
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how the fruit that is treated with the dehydration method will look, so it is said that the untrained panelists 

reflect that they do not find differences in the appearance of the apple either dehydrated or freeze-dried. 

4.3.1.3 Odour 

The valuation of the smell in the apple are 3.60 to 3.80 for dehydration and lyophilization respectively 

speaking, and does not present statistical differences, therefore it will not be influenced by the treatment 

used in it, this apple presents a rating of likes moderately, this value has a relationship for what was said 

by (Ayala and Calle, 2016: p.19), which says that the smell depends a lot on the type of fruit and 

components found in it, and no matter the method used to preserve the apple, the two methods will have 

the same assessment in appearance of the smell that each treatment presents. 

4.3.1.4 Taste 

The appearance of the flavor presented by the apple is the same and will not be affected by any of the 

processes of dehydration or lyophilization, being statistically equal, the organoleptic assessment of the 

apple has a value of 4.20 in dehydration and 4.00 in lyophilization, these results are related to what it 

describes (Huaraca, 2011, p.101) in which he mentions that the dehydrated strawberry has a more intense 

flavor, due to the temperature used in this, that is, it greatly affects the flavor of this, the results obtained in 

the present work, present an assessment of I like moderately, and the flavor of the apple will not be 

affected by any of the processes. 

4.3.1.5 Texture 

The organoleptic characteristics, in this case of the texture of the dehydrated and lyophilized apple, 

dehydration receives a level of liking of likes moderately, that is to say that the value is 3.70 compared to 

the value of lyophilization 3.40, with an assessment of I do not like or dislike it, but in the same way they 

do not present statistical differences, this is due to what he mentions (Moreno et al., 2012: pp. S201-S203), 

that heat and times have a lot of influence on the texture of dehydrated fruits, because there is a difference 

in the temperatures of the two methods, and water present in food is removed in a different way, in the end 

untrained panelists prefer in a certain way in the aspect of the texture of dehydrated mazana versus 

lyophilized. 

4.3.2 Sensory analysis of strawberries 

Dehydration Procedure 

Parameters Dehydrated Lyophilized Hcal Prob. 

Appearance. 5 

points 3,60 3,80
 2,08 0,2000 

I like it moderately I like it moderately 

Smell. 5 points 3,60 3,90 0,19 0,7143 
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I like it moderately I like it moderately 

Taste. 5 points 3,40 3,30 0,08 0,9143 

I don't like or dislike I don't like or dislike it it 

Texture, 5 

points 3,70 3,60
 0,02 0,9999 

I like it moderately I like it moderately 

Hcal: Calculated value of the Kruskal-Wallis test Prob. > 

0.05: There are no statistical differences. Proprob<0.05: 

There are significant differences Prov. < 0.01: There are 

highly significant differences 

Table 4. Sensory assessment of dehydrated and freeze-dried strawberries 

Conducted by: Neppas, Cristian, 2022 

4.3.2.1 Appearance 

The results obtained in the dehydrated strawberry are 3.6 value that is statistically different from that 

obtained in the lyophilization of 3.80, results that present an assessment of likes moderately, these values 

have influence as described by (Huaraca, 2011, p.101) in that time and temperature affect the appearance 

of dehydrated products, and the values obtained have no influence on the appearance of the strawberry and 

untrained panelists do not tend to Choose the strawberry that is processed with the two treatments. 

4.3.2.2 Odour 

The evaluation obtained of the smell of the dehydrated and freeze-dried strawberry, are not statistically 

different presenting a value of likes moderately, values that are supported by what was said by (Ayala and 

Calle, 2016: p.19) which mentions that the strawberry has characteristic odors of the fruit, due to its 

composition, and the appearance of this is not affected by the type of processing used. 

4.3.2.3 Taste 

The flavor of the dehydrated and freeze-dried strawberry has a lower value with respect to the other 

attributes, although they are statistically the same, presenting a value of I do not like or dislike, that is why 

(Tamba, 2015, p.4) mentions that sugars are one of the most important components of fruit flavor, 

generally the temperature of a process greatly affect the composition of it, But in both cases the panelists 

don't tend to prefer one over the other. 

4.3.2.4 Texture 

The texture of the strawberry does not present a statistical difference, there is a value of 3.7° for the 

dehydration process and a value of 3.60 in the lyophilization, values that represent a level of 
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liking of likes moderately, this also has a lot of influence for what was mentioned by (Moreno et al., 2012: 

pp. S201-S203), in which he mentions that the temperature and time of processes have a lot of influence 

on the texture of the fruits Dry, that is, the differences in the temperature and time ranges of the processes 

is very different, but will not affect the final texture of the product. 

4.4 Energy mass balance, cost benefit of products 

Energy required for drying 

Treatment Kw 

Apple: 
 

Dehydration 0,3695 

Freeze-drying 0,3383 

Strawberry: 
 

Dehydration 0,04828 

Freeze-drying 0,05305 

Table 5. Energy required for the dehydration and freeze-drying of fruits by means of 

Conducted by: Neppas, Cristian, 2022 

Apple 

The value of energy calculated for the dehydration process was 0.3695 kW, a result that is similar to the 

lyophilizer, 0.3383 kW, that is, they are very similar, but the calculated energy is what is needed per unit 

of time, and that the dehydration is done in less time, as experienced by (Alvarado, 2017, p. 33) that uses a 

time of 45 minutes in dehydration, and what is reported in the manual of (PRODAO, 2020, p. 20-24) that 

they perform it at a time of 20 hours, 1200 minutes, that is, it would require more than ten times the 

amount of energy of the lyophilizer compared to the use of the dehydrator. 

Strawberry 

The energy rating calculated in the dehydration of the strawberry was 0.3383 and 0.05305 kW in the 

lyophilization, which denotes a difference between the two processes, if it is minimal, but by needing this 

energy for a unit of time, less energy is needed to dehydrate the bur, with respect to the time of 

lyophilizing the strawberry. 

4.4.1 Economic balance sheet 
  

Apple Strawberry 

Raw material Quanti Dehydrat Lyophil Dehydrat Lyophil 
 

ty grams 

ed ized ed ized 

Fruits 250 0,38 0,38 0,25 0,25 

Containers 
 

0,08 0,08 0,08 0,08 
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Energy 

Total, expenditures 

 
0,06 

0,51 

0,58 

1,038 

0,10 

0,43 

0,29 

0,62 

Quantity obtained, g 

 

34,71 

   

   

34,71 34,71 34,71 

Production costs, dollar/g 
 

0,51 1,04 0,43 0,62 

Selling price per g 
 

0,017 0,017 0,017 0,017 

Total, income 
 

0,59 0,59 0,59 0,59 

Benefit/cost 
     

  

1,15 0,57 1,38 0,95 

Table 6. Economic analysis of dehydration and freeze-drying of apples and strawberries 

Conducted by: Neppas, Cristian, 2022 

Apple 

According to the benefit/cost indicator, it was determined that for every dollar invested in the dehydrated 

apple, 15 ctvs is earned, in the case of the lyophilization of the apple, 43 ctvs are lost per dollar invested, 

these values are related to (Rappi, 2022) which says that for each gram of dehydrated and freeze-dried 

fruit they can be sold at a price of 0.017 ctvs., Therefore, it is determined that the dehydration process 

represents a greater gain compared to the lyophilization process in which, instead of there being a gain, 

economic losses are evident. 

Strawberry 

It was determined that when using the dehydration process in the strawberry you have a gain of 38 ctvs. 

for each dollar, and with the present lyophilized you have losses of 5 ctvs. for each dollar invested, loss 

that is due to the fact that the lyophilization process lasts up to 10 times longer than the lyophilized, and 

energy (kW) represents an expense in food processes according to the time it lasts. 

5. Conclusions 

> The dehydration process of strawberry and apple (4.26h) requires a shorter time than the 

lyophilization process (37.83h), a yield of 13.88% in dehydration compared to 12.36% with lyophilization. 

> As for the sensory characteristics, both the strawberry and the apple received a rating of likes 

moderately, and, on the other hand, the microbiological analysis reported absence of microorganisms, 

which is why it is considered suitable for consumption. 

> In the mass and energy balance, less weight loss was established when the dehydrator was used, 
reaching a more efficient energy consumption when the dehydration method was used. 



COMPARATIVE ANALYSIS OF THE PROCESSES OF DEHYDRATION AND LYOPHILIZATION OF STRAWBERRY (fragaria) AND APPLE 

(MALUS) Cristian Antoni Neppas Hunting 

Section A-Research paper 

ISSN 2063-5346 

3801 
Eur. Chem. Bull. 2023, 12(Special Issue 6), 3788-3806 

 

> When using the dehydration process in the apple and the strawberry there is a greater gain (15 and 

38 ctvs.) respectively, compared to the lyophilization process, in which losses were obtained, therefore, it 

follows that when using the dehydrator a greater profitability is obtained. 

6. Recommendations 

> Use the dehydration method in both apple and strawberry, because it requires less time, energy and 
achieves a higher profitability. 

> Continue with the work of fruit dehydration, handling more process variables, all in order to 
establish a broader scientific basis in this research field. 

> Promote the consumption of dehydrated fruits, because they have similar characteristics to fresh 
fruits, offering longer shelf life, ease of transport and reduced storage space. 
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