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THE INFLUENCE OF DRYING ON NUTRITIONAL VALUE OF PROCESSED FOODS 
Drying: Is a method of food preservation that works by removing water from the food, which inhibits the growth of microorganisms and reduce or inhibit chemical reaction. Drying food had done by using sun and wind to prevent spoilage, which has been practiced since ancient times. Water is usually removed by evaporation (air drying…), but in the case of freeze–drying, food is first frozen and then the water is removed by sublimation.
	The moisture % in the final dried materials depends on the type and nature of food. For example, in the dried fruit the proportion of moisture content is 16-22%, while in the vegetable is 4-8%, because the sugars and organic acids that found in fruits act as preserve materials and decrease humidity. The most important microorganisms that can grow in dried foods are fungi, because the fungi need humidity less than bacteria.
Advantages of food preserving by drying:
1. The prices of dry materials are relatively inexpensive.
2. Low weight and volume of dried foods, therefore is easy for transport and storage.
3. Some dried food has become familiar to the consumer, such as tea, milk and coffee.
4. Useful in the preparation of emergency meals, during the war and/or disasters.

The basic methods of drying are:
1. Sun drying: Using of solar energy in the drying process, a method is inexpensive, but it has some disadvantages :
a. Exposure of food material to dusts and insects.
b. Fermentation of some parts.
c. Its quality lower than industrial drying.
d. Need many workers.
e. Affected by weather.
f. Requires large areas for drying.

2. Industrial drying: The foods dried industrially by using hot air. Heating source is burning fuel or electricity or any other way.


The industrial drying characterized compared with the natural drying with these advantages:
a. Cleanliness.
b. High nutritional value.
c. High quality product.
d. Not need many workers
e. It can be done at any time.
f. Needs small area and high production .


General steps of drying:
1.  Harvesting & handling the fruits and vegetables.
2. Washing.
3. Sorting.
4. Peeling, coring and subdivision.
5. Dipping in alkaline solution: To facilitate the exit of moisture from the fruit this coated with wax layer such as grapes.
6. Sulfuring: Small pieces of fruits dipped in sodium Meta bisulfate (Na2S2O5) for 1 minute to inhibit the enzymes. Or dipping in         (Ascorbic Acid, Fruit Juice , Honey & syrup solution)
7. Blanching: Blanching is the pretreatment method for vegetables. Almost all vegetables should be blanched before drying to destroy the enzymes that make vegetables deteriorate. Blanching keeps vegetables from browning, or developing off flavors. Blanching also cleans and softens vegetables & easier to rehydrate later. 
8. Drying: By using suitable method and suitable temperature.
· Temperatures for Drying: The Optimum temperature for drying food is approximately  140°F. Each food has specific temperature & period for drying.
9. Sweating operation: At the end of the drying processes, the foods collected and leave in private place or sealed box for a week or more, to homogenate the moisture in the product, especially when the size of the dried materials are different.
10. Packing of dried food: Dried fruit packaged in wooden boxes or plastic containers.
11. Pressing of dried foods: The foods compressed to reduce the size  then vacuums and seal the packages .
12. Storage dried food: The dried food some time decay during storage by microorganisms, biochemical reactions, and insects, therefore advisable to store it at low temperature to prevent these changes at 7-12C°, with a relative humidity of 50-60%.
3 Requirements for Safe and Effective Drying of Foods
1. Heat 
2. Low Humidity 
3. Air movement 
Quality Changes During Drying
1- Effect of drying on nutritive value
2- Effects on microorganisms
3-  Effects on enzymes
4- Color Retention or Development 
5- Case Hardening or Crust Formation
6- Shrinkage or Collapse and Pore Formation
7- Volatile Development or Retention

Factors that effects on the speed of drying
1-  Temperature 
2- Air velocity
3- Relative humidity
4- Food properties (surface area, cellular structure)
5- Shape, size and thickness of material which want to dry
6- Load of drier

Quality Changes during Drying
8- Effect of drying on nutritive value:
Water evaporating causes increasing concentration some materials          (protein, fats carbohydrates) and losing some vitamins like water soluble vitamins, also deterioration of Vitamin. C and carotene by oxidation and vitamin B2 by heating.
9- Effects on microorganisms:
10-  Effects on enzymes:
11- Color Retention or Development: 
High temperature and long drying time degrade a product’s original color. Color in foods can be preserved by minimal heat exposure or applying high temperature and short time with pH adjustment. 
12- Case Hardening or Crust Formation:
    During drying the percentage of moisture in the outer layers of foods is less than in the interior, since the outer layers necessarily lose moisture before the interior. This surface shrinkage causes cracking, and warping. 
13- Shrinkage or Collapse and Pore Formation:
      Two types of shrinkage are usually observed in the case of food materials which is Isotropic shrinkage can be described as the uniform shrinkage in all geometric dimensions of the materials. Anisotropic shrinkage is described as the non uniform shrinkage in the different geometric dimensions.
14- Volatile Development or Retention:
In addition to physical changes, drying generates flavor or releases flavor from the foods. Drying changes the composition of volatiles by evaporating most volatiles and forming new volatile odor compounds by chemical reactions.


Chemical Composition and Nutritional Value 
Drying can significantly alter the food chemical composition and nutrients, with an extension variable according to the type of food, drying method, intensity of treatment and operating conditions (Fig. 15). Changes in nutritional value of dried foods may be due to preparation systems (pre-treatments), drying conditions (particularly temperature) or storage conditions (after drying). Some measures that can be taken to reduce nutrient losses include: minimize drying time, use lower temperatures, and during storage maintain low levels of moisture and oxygen concentration. 
[bookmark: _GoBack]The water solubility of vitamins is variable. As drying proceeds, some vitamins (ex. riboflavin) reach oversaturation and precipitate and therefore lower losses occur. Others (ex. vitamin C) are maintained dissolved until the moisture content in the food is very low, and react with the solutes at a greater rate as the process advances. The vitamin C is particularly affected by heat and oxidation and also the thiamine is relatively sensitive to heat. The liposoluble vitamins are more stable to heat and oxidation (with losses < 10 %), but may react with peroxides resulting from lipid oxidation


