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Abstract 
Osmotic dehydration (OD) is one of most important complementary 
treatment and food preservation technique in the processing of 
dehydrated foods, since it presents some benefits such as reducing the 
damage of heat to the flavor, color, inhibiting the browning of enzymes 
and decrease the energy costs. Osmotic dehydration results in increased 
shelf-life, little bit loss of aroma in dried and semidried food stuffs, 
lessening the load of freezing and to freeze the food without causing 
unnecessary changes in texture. Drying is a technique of conservation 
that consists of the elimination of large amount of water present in a food 
by the application of heat under controlled conditions, with the objective 
to diminish the chemical, enzymatic and microbiological activities that 
are responsible for the deterioration of foods. Hot air drying often 
degrades the product quality, provides low energy efficiency and lengthy 
drying time during the falling rate period.  

It has been reported that hot-air drying of food materials, involving their prolonged exposure to elevated 
drying temperatures, results in substantial deterioration of such quality attributes as color, nutrient 
concentration, flavor and texture. Papaya (Carica papay L.) is an important fruit crop grown widely in 
tropical and subtropical low land regions. Excellent in vitamin C, pro-vitamin A, minerals as well as rich 
in dietary fiber, papaya is emerging as a popular fresh fruit which offers health benefiting properties. The 
desire to eliminate this problem, prevent significant quality loss and achieve fast and effective thermal 
processing, has resulted in the increasing use of microwaves for food drying. 
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Introduction 
Osmotic dehydration (OD) is one of most 
important complementary treatment and food 
preservation technique in the processing of 
dehydrated foods, since it presents some benefits 
such as reducing the damage of heat to the flavor, 
color, inhibiting the browning of enzymes and 
decrease the energy costs (Alakali, 2006 & 
Torres, 2006). Osmotic dehydration results in 
increased shelf-life, little bit loss of aroma in dried 
and semidried food stuffs, lessening the load of 
freezing and to freeze the food without causing  
 

 
 
unnecessary changes in texture (Petrotos, 2001). It 
has been reported that osmotic dehydration 
reduced up to 50% weight of fresh vegetables and 
fruits (Rastogi, 1997). Papaya (Carica papaya L.) 
is a tropical fruit having commercial importance 
because of its high nutritive and medicinal value. 
Total annual world production is estimated at 6 
million tonnes of fruits.  
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B India leads the world in papaya production with 
an annual output of about 3 million tonnes. Alone 
in Andhra Pradesh the total area under cultivation 
is 11.2 thousand hectare and productivity is 100 
MT/Hactare. Despite large acreage of land 
devoted to papaya the fruit loss is reported to be 
between 40-100 per cent of total annual produce. 
(Source: Database of National Horticulture Board, 
Ministry of Agriculture, Govt. of India). 
The process flow chart for osmo-convective 
dehydration of papaya slice 

 
Application of Osmosis 
The osmotic dehydration process and influence of 
its process variables such as pretreatment, 
temperature of sugar solution and additives on the 
mass transfer in osmotic dehydration of various 
fruits was studied by (11) and reported that the 
apple slices reduced to 50 per cent of original 
weight by using 60–70° Brix sugar solution and 
superior quality. The study also indicated that 
there was no need of sulphur dioxide treatment to 
prevent loss of colour. The osmotic air-dried 
products were high in superior quality and 
reported that the osmosis process removed water 
from fruits and vegetables slices to the extent of 
40 – 50 per cent of the weight, but not enough for 
storage. Therefore, to remove water up to safe 
levels further drying is needed. 
Osmotic Process Parameters 
1. Pretreatments 
2. Immersion time 

3. Temperature of the osmotic solution 
4. Osmotic agents 
5. Concentration of osmotic solution 
6. Circulation 
7. Fruit pieces to osmotic solution 
Osmotic dehydration treatment 
The osmotic agent used was sucrose and the 
osmotic solution was prepared by dissolving the 
required quantity of sugar in distilled water to 
make 50, 55 and 60 obrix solution. Papaya fruit 
slices, previously weighed and identified, were 
immersed in the osmotic solution of given 
concentration (50%, 55%, and 60 %, w/w) and 
temperature (50°C) during a given immersion 
time (30 min). The weight ratio of osmotic 
medium to fruit samples was 5:1 to avoid 
significant dilution of the medium and subsequent 
decrease of the driving force during the process. 
After removed from the sugar solution, samples 
were drained and the excess of solution at the 
surface was removed with absorbent paper for 
posterior weight. The moisture content of the 
samples was gravimetrically measured using a 
vacuum oven at 70 °C for 24 h. 
Determination of Moisture Content: Moisture 
content (w.b.) of the osmotically treated papaya 
slices was determined according to oven method 
(AOCC, 1990). 1 g of sample was accurately 
weighed into a clean dry petri dish and dried in an 
oven at 105°C for 6-8 hrs. It was then cooled in a 
desiccators and weighed. This was repeated till a 
constant weight was obtained. The moisture 
content was expressed as % of sample mix.  

Moisture % (Wb.) =  × 100 
Where, 
W0 = Weight of petri dish (g), 
W1 = Weight of petri dish + sample (g), 
W2 = Weight of petri dish + dried sample (g). 
Determination of water loss (WL) and solid 
gain (SG). 
Osmotic dehydrated samples were blotted with 
tissue paper and later weighed for determination 
of WL and SG as shown by the following 
equation (Aktas et al., 2007) 

WL=  

 
MR= WL - SG 
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Where, WL, SG and MS are Water Loss, Solid 
Gain and Mass Reduction in %, respectively. 
Wwo is the initial water mass, 
Ww is the mass of water at time t, 
WS is the solid mass at time t, 
Wso is the initial solid mass 
Rehydration ratio 
Rehydration tests for dehydrated samples were 
carried out by immersing 5 g sample in 50 ml 
distilled water at 35°C in a 100 ml beaker kept in 
a hot water bath to maintain a water temperature 
of 35°C for 5 hr. Dehydrated samples were 
evaluated for rehydration ratio, from the weight 
before and after the rehydration. 

 
Where, 
C =drained weight of rehydrated sample (g) 
D = test weight of dehydrated samples (g) 
Sensory Evaluation 
Sensory evaluation is important to access the 
consumer’s requirements. It is difficult to classify 
100% by machine because it was a subjective 
factor. Dehydrated product should have a typical 
taste, flavor, and texture. To test these 
organoleptic characteristics, sensory evaluation 
was done on the basis of 9 points hedonic scale. 
The sensory evaluation was carried out for taste, 
color and overall acceptability. A sample of 
dehydrated product was served for the evaluation 
to a 10 panelists at a time. The score sheet was 
provided with product and of all the panelists was 
computed on 9 point hedonic scale. 

Table 1: Point hedonic scale for sensory 
evaluation 

Sr. No. Feeling Rating 

1 Like extremely 9 

2 Like very much 8 

3 Like moderately 7 

4 Like slightly 6 

5 Neither like nor dislike 5 

6 Dislike slightly 4 

7 Dislike moderate 3 

8 Dislike very much 2 

9 Dislike extremely 1 

 
Advantages of osmotic dehydration 
1. It minimizes the effect of temperature on food 
quality and preserves the wholeness of the food, 
as no high temperature/phase change is required 
in the process. 
2. Mild heat treatment favors color and flavor 
retention resulting in the product having superior 
organoleptic characteristics. It is more when sugar 
syrup is used as osmotic agent. 
3. It increases resistance to heat treatment. 
4. The process is quite simple and economical. 
5. It prevents the enzymatic browning and inhibits 
activities of polyphenol oxidases. 
6. It improves the texture and rehydration 
properties. 
7. The blanching process may be eliminated by 
this process, which reduces cost of processing. 
8. Acid removal and sugar uptake by fruits 
modifies the composition and improves the taste 
and acceptability which is called candying effect. 
9. The process could prove to be good for 
production of the ready to eat foods such as 
raisins etc. 
10. The process reduces volume of the products 
thereby saving in the cost of processing, storage 
and transport. 
11. Constant immersion of product in osmotic 
agents avoids the O2 exposure, the product retains 
better color. 
12. It protects against the structural collapse of the 
product during subsequent drying. It helps to 
retain the shape of the dehydrated products. 
Conclusion 
Osmotic dehydration is simple and effective 
treatment and preservation technique for preserve 
the food for long storage period. Osmotic 
dehydration having some profits like as reduces 
the damage of heat to the color and flavor, in this 
process the product having its real color, flavor, 
taste, and nutritional qualities as compare to other 
drying and preservation techniques. The osmotic 
dehydration process also concerned the quality 
and nutrition value of food product. 
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