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The paper presents some special method and equipment and the principal advantages 
of freeze-dried food. The freeze drying is a good method of freeze-drying for make 
some experiments with many kind of cereals, for the improvement that in food 
production. It is necessary and is possible to study the corn oil extract, wheat flour, 
the maltodextrin from corn, modified cornstarch, spice extracts, soy sauce, 
hydrolyzed wheat gluten, partially hydrogenated soybean and cottonseed oil etc. 
That is very porous, since it occupies the same volume as the original and so 
rehydrates rapidly. There is less loss of flavour and texture than with most other 
methods of drying.  
Keywords: freeze-drying, cereals, equipment, maltodextrin,  

 
Introduction 

 
Freeze-dried food is very porous, since it occupies the same volume as the 

original and so dehydrates rapidly. There is less loss of flavor and texture than with 
most other methods of drying. Controlled heat may be applied to the process 
without melting the frozen material; this is accelerated freeze drying. 

The freeze-drying, is a method of drying in which the material is frozen and 
subjected to high vacuum. The ice sublimes off as water vapor without melting. 
Materials dried in this way are damaged little, if at all. 

The technology of freeze drying appear as a relatively simple process but as the 
practitioner soon learns the process is deceptively complex and, as a result, is often 
treated as an art rather than a science. The freeze drying is carried out using 
sublimation (transition of a substance from the solid to the vapor state, without first 
passing through an intermediate liquid phase). 

 
Materials and Methods  

 
Freeze-drying can be applied to non-living matter such as blood plasma, serum, 

hormone solutions, pharmaceutical products and food. Special matter for surgical 
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transplants such as arteries, skin and bone. Live cells intended to be kept alive for 
long periods of time. This category includes bacteria, viruses and yeast but not 
mammalian cells.  

For Freeze-drying, the product to be treated is placed in a chamber in which 
vacuum is rapidly produced. As pressure in the chamber drops, temperature also 
drops and the water contained in the product freezes. Next, still under vacuum, the 
product is heated and ice sublimation occurs. The vacuum and heating temperature 
involved in the process vary according to the product. 

For experiments was used one freeze dryer produced by IlShin Europe (Figure 
1). The condenser capacity is 5 liters. The condenser is integrated in the cabinet. 
On the top of the models a wide range of flexible options can be fitted: stainless 
Steel Manifolds, acrylic; drums with stoppering and heated shelves, several 
stainless steel drums, shelf systems (heated or not heated). The units can be ordered 
with a standard - 55 ºC condenser or a two stage system down to - 85 ºC in case 
solvents are used with a low freezing point. 

 

 
Figure 1. Freeze dryer used in experiment work.  

 
In freeze-drying works extremely well on all types of organic foods, including 

meat, vegetables, and fruits such as apples, bacteria, fungus, alga, seaweeds, grass, 
and the like.  

The high progress of the science and the techniques in this domain are created 
many possibilities for partial or total elimination of these disadvantages. The 
experiment put in evidence a very quality of dried grains, also after easy milling.  

Advances in freeze drying equipment, such as automatic loading, has to some 
degree reduced the need for the use of a tray. But this is only for products that are 



 585

contained in vials or bottles and these advance systems are generally not used to 
freeze dry bulk materials. Trays are generally constructed out of three basic 
materials: metal, glass and plastic. As a result of the composition, each material 
will offer its own unique advantage and disadvantage.  

The maize are a very good vegetarian resource for eating, with important 
nutrients like vitamin B12-(fortified soy milk and cereals), iron-fortified 
cereals and breads, especially whole-wheat, zinc from whole grains 
(especially the germ and bran), whole-wheat bread. Also, the cereals are the 
most important source of dietary fiber in many countries.  

For example, after the freezing, 100 g of uncooked maize was introduced in the 
dried room of a freeze dryer for lab (IlShin). The grains was put in a tray be 
Stainless Steel, (After DIN symbolized X6CrNiTi18.10). The time necessary for 
freeze drying was 18 hours and 32 minutes. After that it rested 85 g maize dried. 
The grains were reconstituted with warm water and the weight was 98.8 g. (In 
figure 1 it show the freeze dryer, in the figure 2 – a) is the maize lyophilized and 
the figure 2-b) is the maize reconstituted after freeze drying). 

                   
a) The maize lyophilized         b) The maize reconstituted after freeze drying 

Figure 2. The images of maize duringexperiments. 
 

Results and Discussion 
 
The freeze drying of cereals is not so used because the cereals contain very 

little water in their composition. This absence of water is a distinct advantage, for it 
makes their nutritive value proportionately high and improves their keeping 
quality. The strength of a beverage is lowered by the addition of water. So the 
nutritive value of foods decreases when they contain a large amount of water.  

The keeping quality of cereals could scarcely be improved, since the germs that 
cause foods to spoil grow only in the presence of water. This low proportion of 
water also permits them to be stored compactly, whereas if water occurred in large 
amounts it would add materially to their bulk. 
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Conclusions 
 

The engineering and designing group of the company have decades of 
experience in freeze drying equipment, as such the company is able to work with 
companies to meet their requirements within budgetary guidelines and without 
unnecessary delays.  

The future for application of the freeze drying in the study of foods is in the 
development of that through increasing a good method of freeze-drying for make 
some experiments with many kind of different foods, for the improvement that in 
food production. It is necessary and is possible to study the corn oil extract, wheat 
flour, the maltodextrin from corn, modified cornstarch, spice extracts, soy sauce, 
hydrolyzed wheat gluten, partially hydrogenated soybean and cottonseed oil etc.  

That is very porous, since it occupies the same volume as the original and so 
rehydrates rapidly. There is less loss of flavor and texture than with most other 
methods of drying. Freeze drying integrated can be a very important part in foods 
conservation engineering, special for a high food quality.  

For the future the freeze dried food products can make a revolution in human 
nourishment rational and scientific, because this solution is good for form whatever 
composition without water reaction, in quantities well determined, with a 
maximum precision. Also, it can make many study and/or experiments about the 
compatibility between the meal and the human body who used that.  

Thus, full–scale the integrated engineering principles, for each human 
organism can determine the adequate meal.  
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