
 
 
TECHNOLOGICAL INNOVATION: ENGINEERING, 
MANUFACTURING, AGRICULTURAL COMPLEX 
AND ZOOLOGY 
 

Collective Scientific Monograph 

 

 

 

 

 

 

 

 

 

 

 

 

 
Dallas 

2020 

 

ISBN 978-1-64871-458-0  
DOI 10.36074/ti:emacaz.ed-1 

 

https://www.bookwire.com/books/all?query=978-1-64871-458-0
https://doi.org/10.36074/ti:emacaz.ed-1


 

 

 
Technological innovation: engineering, manufacturing,  

agricultural complex and zoology 

2 

UDC 641.8:641.52                                                                         DOI 10.36074/ti:emacaz.ed-1.01 

 
 
Oksana Dzyundzya1, Natalya Novikova2 
 

THE PROSPECT OF THE TRANSFER OF EGGPLANTS IN 
FOOD POWDER 
 

ABSTRACT: 
The results of research on the development of the latest technological and technical solutions 

for eggplant processing are presented. The proposed technology solves the problem of rational use 
of eggplant. Thanks to infrared drying, we get a brand new product that allows you to preserve the 
nutrients as much as possible. During the heat treatment, the physical and chemical 
characteristics of the dried material change: density, heat capacity, elasticity, porosity, chemical 
composition and others. Therefore, the results of studies of the properties of eggplant powders are 
investigated and presented. Determination of organoleptic, physico-chemical and structural-
mechanical parameters, allowing to calculate the required amount of powder, which can be 
introduced as an additive without affecting the structural-mechanical properties of the finished 
product. The rational conditions for restoring the rehydration of eggplant powders were 
established: temperature in the range from 45 ° C to 60 ° C; the duration of swelling 10 - 15 min, 
the ratio of powder and liquids 1: 3 and 1: 4. The content of toxic elements (Lead, Cadmium, 
Arsenic, Copper, Zinc) and microbiological parameters (mesophilic aerobic, optional anaerobic, 
Escherichia coli bacteria, Salmonella bacteria) were investigated. Compliance with the 
requirements for this type of raw material and the safety of the developed eggplant powders has 
been established. It is established that the developed food powder has a number of positive 
qualities, namely: long shelf life, does not require additional storage space, is easily recovered. 

Thanks to the technology of infrared drying, which is one of the methods of preserving 
eggplants, the productivity of the technological process of manufacturing powders is increased. 
This is explained by the fact that in the same period of time we get twice as much dried product as 
compared to convective methods. Given the nutritional value of eggplants, powders can be used 
in various combinations to provide the desired properties of the final product. This will reduce the 
time for cooking, expand the range of functional products.  

So, for studying technological properties of food eggplant powder, there was considered the 
complex of base functional-technological properties of powder, produced by infrared drying.  

For finding optimal conditions of rehydration of eggplant powders, there was studied the 
influence of such technological factors as: swelling ability; liquid: powder ratio; influence of the 
solvent temperature on renovation; renovation duration; degree of comminution of powders.  
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Main parameters that influence the renovation ability of dried eggplants are investigated and 
studied in the article. The results of the studies of technological properties of eggplant powders 
prove their high rehydration properties. It gives a possibility to use powders at producing different 
culinary products not only for enriching them with functional ingredients, but also for giving them 
new technological properties.   

Based on the obtained results, there was elaborated and presented the new technological 
scheme of using renewed powders in food compositions. 

 
 

INTRODUCTION. 
Nutrition is the main factor that provides human body with energy, basic 

structural elements, and affects functional activity. The relevant problem at 
present is the provision of high-quality food products with high nutritional value 
to people. Given the current environmental conditions, the diet should contain 
biologically active substances (food fibers, pectin, antioxidants, vitamins). 
Therefore, there is an increasing need for food products enriched with natural 
ingredients that can correct the deficit of micronutrients, increase the body's 
resistance to adverse environmental conditions. 

The main source of nutrition for the body is vitamins, fruit, and berries. The 
search for plant raw materials with high technological properties for its use in 
the production of food products with the prospect of expanding the range, 
improvement of organoleptic, structural-mechanical, functional-technological 
indicators and microbiological quality indices is a relevant task. 

Eggplants are rather valuable raw material, but a season one [1–3]. One of 
ways of conservation of vegetable raw materials is drying in powders [4, 5]. The 
drying process allows to avoid a season character of eggplants consumption, 
to simplify operations for their culinary processing, to shorten a duration of the 
technological process of preparing dishes and to widen their assortment, to 
decrease areas of warehouses and production rooms, to create correspondent 
sanitary-hygienic conditions. Due to infrared drying, the time of thermal 
processing of the product shortens and maximal conservation of the nutrient 
composition is attained. Taking it into account, eggplant powder is a rather 
promising raw material for being used at enterprises of restaurant economy 
and food industry.  

Eggplant powder is a new raw material, so it is necessary to establish main 
technological properties for further modeling new culinary products.  

Eggplant powder corresponds to requirements, set to this type of raw 
materials by the content of toxic elements and by microbiological parameters 
[4, 6]. 
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It must be noted, that the developed powder doesn’t need additional 
conditions of storage, which term is 12 months. 

At developing and manufacturing restaurant economy products, it is 
necessary to know main technological properties of raw materials [7, 8]. So it 
is very important to study main characteristics of powders. One of criteria of 
estimating their quality is the rehydration ability. The renovation characteristic 
of a material depends on many factors, first of all, chemical composition of a 
raw material, its structure, physical-chemical properties and degree of 
changes, undergone by a product at drying, and influences the ready product’s 
quality. The incorrect renovation can result in losses of valuable food materials, 
contained in powder as dry substances. The powder quality depends on an 
initial raw material, regimes of technological processing, conditions of storage 
and renovation. 

The renovation ability of a material is characterized by a value of the 
swelling coefficient Cs that indicates the relative decrease of a product mass 
after swelling and determines the ability to renew initial properties of a material 
at dehydration [7]. 

For determining optimal rehydration conditions for eggplant powders, there 
was studied the influence of the following technological factors: 

1) Liquid:powder ratio; 
2) Solvent temperature; 
3) Renovation duration; 
4) Powders comminution degree. 
So, the aim of this work is to study the technology of production of food 

powders and to generalize technological properties of eggplant powder, 
produced by infrared drying. The obtained experimental material allows to 
calculate the necessary amount of powder as a food supplement at creating 
recipes and fast food products and to determine time for preparing dishes.  

 

TECHNOLOGY OF PRODUCTION OF EGGPLANT POWDERS. 
Based on food and taste properties, eggplants are a quite valuable raw 

material. The benefits of eggplants are: the low calorie content; diuretic 
properties; the capability to normalize work of the heart; the presence of 
substances purifying the blood vessels from cholesterol; the content of 
compounds that improve the condition of the joints. According to research 
results, the eggplant fruits contain: proteins, carbohydrates and insignificant 
amounts of fats, vitamins (nicotinic acid (B5), thiamine (B1), riboflavin (B2), 
carotenoids). Carbohydrates are represented by monosomes (glucose, 
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fructose), oligosaccharides (sucrose) and polysaccharides (starch, pectin, 
fiber). In addition, the fruits of eggplant are rich in mineral salts of phosphorus, 
calcium, potassium, manganese, magnesium, iron, aluminum. Of particularly 
large percent is the proportion of potassium salts. The content of ascorbic acid 
varies from 0.89 to 19.0 mg per 100 g of raw weight, depending on the variety 
and the region of cultivation [15‒20].  

The chemical composition of the eggplants grown in the south of Ukraine, 
namely, in the Kherson oblast (Bilozersky, Tsyurupinsky, Berislavsky regions) 
was investigated for determining the prospect of the raw material and the 
dependence of its value on soil (Table 1). This territory is characterized by 
temperate continental climate and is a leader in growing various crops, 
especially melons (watermelons, melons) and pastels (tomatoes, eggplants, 
vegetable pepper). 

Despite the different chemical composition of soil, the indicators of the 
examined samples were almost the same, which is predetermined by the use 
of various fertilizers that are introduced in order to receive large harvests. 
Surveys of trade representatives and suppliers of agricultural products 
revealed that the share of products from Tsyurupinsky region is the largest. 
Therefore, in the further research, we selected samples from this area.  
 

Table 1 
Chemical composition of fresh eggplant ("Diamond" variety, crop 2017) 

Indicator Bilozerskiy 
region 

Tsyurupinskiy 
region 

Berislavskiy 
region 

Water, g 91 91 91 
Protein, g 1.2 1.2 1.2 
Fat, g 0.1 0.1 0.1 
Carbohydrates, incl: 4.5 4.8 5.1 
– sucrose, g 0.4 0.4 0.4 
– glucose, g 2.4 2.9 3 
– fructose, g 0.8 0.7 0.8 
– starch, g 0.9 0.8 0.9 
Food fibers, g 2.5 2.4 2.5 

Vitamins, mg/100 g 
Nicotinic acid 0.6 0.6 0.7 
Beta-carotene 0.01 0.01 0.01 
Acetylsalicylic acid 5 4.5 5.5 
Tocopherol 0.1 0.1 0.1 
Thiamine 0.04 0.04 0.04 
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Table 1 (continued)  
Indicator Bilozerskiy 

region 
Tsyurupinskiy 

region 
Berislavskiy 

region 
Riboflavin 0.05 0.05 0.05 
Niacin 0.8 0.8 0.8 

Macroelements, mg/100 g 
Potassium 238 235 245 
Calcium 15 15 16 
Magnesium 9 9 10 
Sodium 7 6 6 
Phosphorus 34 35 35 
Chlorine 47 46 46 
Sulphur 15 14 15 

Microelements, mg/100 g 
Iron 0.4 0.4 0.4 
Zinc 0.29 0.29 0.29 
Copper 0.14 0.14 0.14 
Manganese 0.21 0.21 0.21 

[авторська розробка] 
 
At first glance, eggplant is a product with a low content of essential 

substances, however, the in-depth studies indicate its value. For example, 
eggplant contains three groups of carbohydrates (g/100 g): monosaccharides 
(glucose ‒ 3, fructose ‒ 0.8), oligosaccharides (disaccharides: sucrose ‒ 0.4), 
homopolysaccharides (starch ‒ 0.9, fiber ‒ 0.13, pectin substances ‒ 0.14), 
heteropolysaccharides ‒ mucopolysaccharides, whose basis is amino sugar 
and galacturonic acid. It is important to take into consideration the impact of 
carbohydrates on the human body; to this end, we determine the glycemic 
index (GI), which is the conditional value of the rate of cleavage of any 
carbohydrate-containing product in the human body compared with the rate of 
glucose splitting. This is a measure of the effect of food on the level of sugar in 
the blood, namely, the speed at which glucose penetrates the blood. The 
glycemic index reflects the ratio of glucose concentration in blood after 3...4 
hours after consuming 100 g of the studied food product and the level of this 
indicator after consuming 100 g of white bread. This indicator is affected by: 
the high content of sweet carbohydrates in a product, the duration of heat 
treatment, and so on. The lower the glycemic index, the slower the digestion of 
carbohydrates. The glycemic index of eggplants is 20, hence it is a product with 
its low content [21]. It is known that products with a low GI are more useful to 
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the body. Products with GI lower than 35 contribute to the effective reduction 
of body weight. Thus, eggplants can be recommended for eating during the day. 

Earlier research has established that processing and consumption 
utilized whole fruits of technical maturity without defects. That is why a 
significant proportion of defective raw materials is not sold and is left rotting in 
fields and landfills. As a result, there is a need to search for potential ways to 
process eggplants, even in the presence of defects. 

The development of new resource-saving technologies resolves the 
problems related to the rational use of raw materials. That has not only the 
scientific but also a social aspect, as it forms the scientific basis for rational 
nutrition and thus improves the quality of life. 

Drying is one of the canning techniques, so creating new food powders 
is a relevant task. There are many types of drying of vegetable raw materials: 
sublimation with the use of cryo-destruction, convective, conductive, high-
frequency, dielectric, infra-red, etc. An analysis of the scientific literature has 
revealed various techniques for eggplant drying, developed for snacks and 
investigated in [9, 22], but no technology for obtaining the powders has been 
identified. In this context, we compared the basic technological operations 
(Table 2). 

Table 2 
Basic technological operations in eggplant drying 

No Basic operations 
Classical technology [9] Prototype technology [22] Developed technology 

1 Raw material 
preparation, eggplant 
slicing into strips with a 
thickness of 2‒3 mm  

Raw material preparation, 
slicing eggplant in 
longitudinal strips of 6‒8 
cm in length, with a 
thickness of 2‒3 mm 

Raw material 
preparation, slicing 
eggplants into strips 
with a thickness of 3‒5 
mm 

2 Pickling and aging for 
10‒20 min 

Preparation of a 1 % salt 
solution with ascorbic acid 

Preparation of a 1 % 
salt solution with citrine 
acid and bringing the 
solution to boiling 

3 Washing Aging the sliced eggplant 
for 20 minutes 

Aging the sliced 
eggplant in a hot 
solution for 5‒10 min 

4 Drying at convective 
driers at a temperature 
of 40‒70 ºС to a 14 % 
humidity  

Moisture removal and 
washing 

Moisture removal  
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Table 2 (continued) 
No Basic operations 

Classical technology [9] Prototype technology [22] Developed technology 
5 

– 

Aging in blending juices 
for 30 min 

Drying at infrared drier 
at a temperature of 50‒
60 ºС, to a 10 % 
humidity  

6 

– 

Drying at a convective 
drier at a temperature of 
70 ºС during 10 min and 
then at a temperature of 
55 ºС during 5 hours 

Grinding the dried 
eggplant into powders 

7 – – Sieving 
[авторська розробка] 

 
The proposed technology makes it possible to obtain a dried semi-finished 

product from eggplant, which is not inferior in its organoleptic indicators to 
prototypes. This, in turn, makes it possible to obtain a high-quality powder  
(Fig. 1). 

 

   
a                                                       b 

Fig. 1. Products of eggplant processing:  
a – dried eggplant, b – eggplant powder 

 
RESEARCH OF QUALITY INDICATORS OF EGGPLANT POWDERS. 
Drying of eggplants at infrared dryers makes it possible to maximally retain 

their nutrient substances. 
The mineral composition of eggplant powders on average increases by  
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2.5‒3.0 times, dominated by, mg/100g: calcium (48.5±2.0), potassium 
(740.4±2.0), iron (1.7±0.5), phosphorus (98.80±1.5), magnesium 
(26.18±2.0). All these elements are an integral part of the bone tissue, they 
have radiation protective and anti-anemic properties, and, therefore, are vital 
to humans. 

The amount of vitamins of group B (B1 and B2), PP increases by more than 
10 times and is, mg/100 g: thiamine B1 ‒ 0.40±0.01; riboflavin B2 – 0.5±0.06; 
nicotinic acid PP – 5.22±0.10. 

Eggplant powders are an additional source of vitamins, which is especially 
important for regulating the metabolism and improving the resistance of the 
body to various negative environmental factors. 

Vitamins are part of the enzymes that provide important metabolic 
processes in the body. Water-soluble vitamins of eggplant powders (PP, B1, B2) 
promote cellular metabolism.  

As a summary, it can be argued that the elevated level of mineral elements, 
B group vitamins, niacin, in eggplant powders will contribute to the overall 
strengthening of the body and will enhance the protective effect of the immune 
system. That in turn improves resistance of the organism to adverse 
environmental factors. 

It is evident that the addition of eggplant powders as a food additive will 
result in the formation of the corresponding consistency, color, flavor, and taste 
in the finished products. Therefore, special attention should be paid to studying 
the quality indicators and basic technological properties of powders. 

Basic organoleptic indicators of the functional eggplant powders are given 
in Table 3.  

Table 3 
Organoleptic parameters of functional powders 

Indicator Powder characteristics 
Physical appearance Powder-like mixture, homogeneous, without foreign 

impurities, the presence of easily soluble lumps is allowed 
Consistency Homogeneous 
Dispersity < 0.5 mm 
Color From light brown to brown 
Aroma Characteristic of this dry raw material, without foreign 

odors 
Taste Taste of dry raw material without foreign impurities 

[авторська розробка] 
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In terms of the content of toxic elements, the eggplant powder must meet 
the requirements specified in Table 4. 

Table 4 
Toxic elements content in eggplant powders 

Indicator name 
Acceptable level, 

mg/kg, not exceeding 
Eggplant 
powders 

Control method 

Lead 0.5 0.1±0.02 GOST 26932 
Cadmium 0.03 Not found GOST 26933 
Arsenic 0.2 Not found GOST 26930 
Copper 5.0 0.16 GOST 26931 
Zinc 10.0 2.04 GOST 26934 

[авторська розробка] 
 
In terms of microbiological indicators, eggplant powder must meet the 

requirements specified in Table 5. 
Table 5 

Microbiological indicators of еggplant powders 

Indicator Standard Eggplant powders Control method 

Number of mesophilic 
aerobic and facultative-
anaerobic microorganisms, 
CFU/g, not exceeding 

5.0х104 <1.0·101 GOST 10444-15 

Escherichia sticks (coliforms), 
per 0.1 g of product Not 

permitted 
Not found GOST 26972 

Pathogenic microorganisms, 
including bacteria of the 
genus Salmonella, per 25 g of 
product 

Not 
permitted 

Not found GOST 9958 

[авторська розробка] 
 

It is known that powders can be introduced to a formulation both in the dry 
and in the restored form [4]. However, to obtain products with high quality 
indicators, it is better to use the hydrated powder. 

One of criteria of estimating the quality of dry products is the ability to 
swelling that depends on the chemical composition and water-retaining ability 
of powder. It was established, that dispersity influences the value of the water-
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retaining ability. At dispersity > 0,315 mm =80%, > 0,25mm = 60 %, 0,16mm 
= 56%. Despite the obtained data, it is most optimal to study powders with 
dispersity 0,25 mm. 

Optimal conditions of powder renovation were chosen depending on such 
parameters as rehydration duration, hydromodule (1:2, 1:3, 1:4, 1:5, 1:6), 
solvent temperature (20, 40, 60, 80, 100 ºС) (fig. 2).  

 
Fig. 2. Dependence of temperature and dissolution duration  

of eggplant powders  
 

The important role at powders renovation is played by the temperature of 
water, taken for hydration. It was established that the powder has the high 
swelling and renovation ability, and the speed depends on the water 
temperature and dispersity.  

It was experimentally established, that powder with sizes of particles less 
0,25 mm has a puree-like mass, like in the control. Powders of different 
fractions were left for 24 hours for watering, as a result the amount of water, 
taken by dry eggplants with different comminution degrees, was practically 
equal.  

It was established, that at the beginning of the process the water-absorbing 
ability is higher than in a certain time interval after the beginning. In first 
3·102…6·102 s a certain amount of water is absorbed by powders with the 
further decrease of the absorption speed. Losses of soluble substances reach 
maximum in 6,0·102-9,0·102 s the further increase of the rehydration duration 
(to 1,8·103s) is accompanied by the increase of the water-absorbing ability of 
powders and it becomes the same as at the beginning in first 3,0·102-6,0·102 

0
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s. At the same time diffusion processes finish, and there is no increment of the 
amount of extracted substances. There is observed its decrease at the expanse 
of absorption by swelled powder particles.  

The essential increase of the rehydration ability in powders is observed at 
temperatures less 60 °С, at the further water temperature increase it remains 
practically the same (table 6). 

Table 6 
Influence of solvent temperature on renovation of eggplant powders  

Hydromodule / 
temperature , °С 

Swelling 
coefficient, % 

Dry soluble 
substances, % 

Renovation ability, % 

1:2 
20 2,7±0,13 7,2±0,36 36,7±1,84 
40 3,5 ±0,17 7,9±0,40 63,2±3,16 
60 3,8 ±0,18 8,3±0,42 86,0±4,30 
80 3,8 ±0,18 8,5±0,43 86,2±4,31 

100 3,8±0,18 8,5±0,43 86,3±4,32 
1:3 

20 3,4±0,17 7,8±0,39 42,0±2,10 
40 4,0±0,20 8,5±0,43 78,4±3,93 
60 4,5±0,23 9,5±0,48 94,0±4,70 
80 4,7±0,24 9,6±0,48 94,5±4,73 

100 4,8±0,24 9,6±0,48 94,5±4,73 
1:4 

20 3,8 ±0,18 7,6±0,38 39,8±1,99 
40 4,0±0,20 8,6±0,43 64,9±3,25 
60 4,7 ±0,23 9,6±0,48 92,9±4,65 
80 4,7 ±0,23 9,5±0,48 93,1±4,65 

100 4,7±0,23 9,5±0,48 92,9±4,65 
1:5 

20 3,8±0,18 7,4±0,37 38,0±1,90 
40 4,1±0,20 8,2±0,42 62,5±3,13 
60 4,7 ±0,23 8,6±0,43 83,0±4,15 
80 4,7 ±0,23 8,7±0,43 83,1±4,16 

100 4,7 ±0,23 8,6±0,43 83,1±4,16 
1:6 

20 3,4±0,17 7,2±0,36 36,4±1,82 
40 3,8±0,18 8,1±0,41 65,6±3,23 
60 4,4±0,22 8,6±0,43 82,3±4,12 
80 4,3±0,22 8,5±0,43 82,4±4,12 

100 4,2±0,21 8,5±0,43 82,3±4,12 
Note. * Difference is reliable, р<0,05. 
[авторська розробка] 
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The analysis of the obtained data demonstrated that the swelling coefficient 
of eggplant powders at temperature 20°С in the experiments with equal 
renovation durations has a tendency to the growth with increasing the water-
powder ratio.  

It was established (table 1), that at the powder-water ratio as 1:2 the 
swelling coefficient was 2,7 %, and at 1: 4 and 1: 5 - 3,8 %. 

At the temperature increase to 40°С and 60°С there is traced the same 
regularity. Namely: at 1:2 – 3,5% and 3,8% and at 1:5 – 4,1% and 4,7%.  

At the rehydration duration increase from 3,0·102s to 1,8·103s and water 
temperature increase to  60°С the water-retaining ability of eggplant powder 
puree increases, that is testified by the ability of restored powder to retain 
moisture after centrifuging. At the renovation water temperature increase to 80 
°С, the powder ability to retain moisture decreases.  

Table 7 
Changes of rheological characteristics of renewed eggplant powders 

depending on rehydration duration  
Thermal processing 

duration, 102s 
Viscosity, Pa∙s Fluidity 102 Pa∙s-1 

Dynamic limit of 
fluidity Pa·s 

3,0·102 1,80±0,7 7,60±0,7 5,10±0,8 
6,0·102 2,48±0,9 8,0±0,6 4,7±0,8 

12,0·102 2,48±0,9 8,2±0,4 4,7±0,7 
18,0·102 3,1±0,7 8,3±0,4 4,3±0,7 

Note. * Difference is reliable, р<0,05. 
[авторська розробка] 

 
At powders renovation there takes place extraction of soluble substances, 

mainly due to diffusion. In all cases losses of soluble substances reach 
maximum at 6,0…9,0·102 s. The further rehydration duration increase to 
1,8·103s and more results in the water-absorbing ability decrease.  

The most important parameter is a rehydration duration. As far as viscosity 
gains its maximal value at 60 °С, for studying the influence of the swelling 
duration on powders renovation, just these samples with hydromodules 1:3, 
1:4, 1:5, 1:6 were taken. Renovation was realized during 3,0–18,0·102 s. It was 
established, that the viscosity increase is observed in first 6,0…9,0·102s. The 
swelling time increase to 1,8·103 s doesn’t essentially influence the viscosity of 
obtained puree and reaches its maximal value at the temperature from 45°С 
to 60 °С and at hydromodule 1:3. It was established, that the viscosity increase 
takes place during 9,0·102s, the essential amount of pectins results in 
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gelatinization of obtained puree with hydromodules 1:4, 1:3. As a result of 
renovation there forms gel that gives the correspondent consistence to puree 
of powders. The rational conditions for rehydration is the liquid temperature 
less 60°С, swelling duration 6,0…9,0·102 s, with powder-liquid ratio 1:3, 1:4.  

For the quality estimation of restored powder, there were determined 
rheological properties in the prepared samples (viscosity, fluidity, dynamic limit 
of fluidity, taking into account the fact that puree is a disperse system  
(table 8). 

Table 8 
Rheological parameters of restored eggplants powders  

Parameters  
puree of 

eggplants 

puree of eggplant powder (hydromodule) 

1:1 1:2 1:3 1:4 1:5 1:6 

Dynamic viscosity, 
Pa∙s 

13,60 18,40 15,60 12,70 11,98 8,62 5,25 

Dynamic limit of 
fluidity, 102Pa 

4,66 7,20 5,25 4,70 4,44 1,92 1,80 

Fluidity, 102Pа∙s-1 7,91 4,60 6,49 8,20 9,36 12,81 16,73 

Plastic viscosity, Pa∙s 3,20 0,78 1,44 2,48 3,30 4,83 6,06 

Plasticity coefficient 0,97 0,60 0,73 0,89 0,92 1,27 2,03 
[авторська розробка] 

 
At powder-water ratio 1:1 the dynamic viscosity of prepared powder is rather 

high – 18,4 Pa∙s, that is by 26 % more than one of the control sample. The 
hydromodule increase to 1:3 brings the dynamic viscosity of restored powders 
close to indices of fresh puree. So, the dynamic viscosity of obtained renewed 
powder is by 6% less than the control at the hydromodule 1: 3. 

At the further hydromodule increase to 1:5 and 1:6 the dynamic viscosity 
index decreases by 36 % and 61% respectively. The analogous changes take 
place also with other rheological indices of restored powders.  

The obtained data testify to high rehydration properties of developed 
powder that is an important factor at creating culinary products.  

Based on the obtained data, there was elaborated the general scheme of 
eggplant powders renovation (fig 3). 
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Fig. 3. General technological scheme of using restored eggplant  

powders in food compositions  
 

The advantage of developed powders is the high renovation level, comfort 
use, long storage life without special conditions. Their use gives a possibility to 
create biologically active complexes for providing physiologically full value 
dishes that allow to influence organoleptic parameters, structural-mechanical 
properties of ready products essentially.  

The perspective of further studies is to define ways of further use of 
eggplant powders and creation of culinary products, based on them. 
Determination and study of their influence on structural-mechanical properties 
and chemical composition of developed products defines a way of further 
studies.  

 

CONCLUSIONS. 
Eggplant food powder is a fairly expensive raw material and has several 

benefits. 
1. It was established that eggplants are a low-calorie raw material 

containing: proteins ‒ 1.2 g, fats ‒ 0.1 g, carbohydrates ‒ 4.8 g. In addition, 
the fruits of eggplant contain the necessary mineral salts of: phosphorus (35 
mg/100 g), calcium (15 mg/100 g), potassium (235 mg/100 g), manganese 
(0.21 mg/100 g), magnesium (9 mg/100 g), iron (0.4 mg/100 g). The glycemic 
index of eggplants is 20, which indicates a product with its low content. 

2. The technology of eggplant powder production has been developed. The 
difference from the prototype is that during preparation of eggplant, its 
processing and aging last for 10 minutes in a 1 % salt hot solution, with citric 
acid. The use of infrared drying reduces the time of the product dehydration, 
compared to convective, by 50 %. This technique made it possible, by aging the 
eggplants in boiling water for 10 minutes, to deactivate most of the enzymes, 
retain the light color, reduce the drying time by 50 %, compared to the 
convective drying, and obtain a high-quality eggplant powder at a temperature 
of 50‒60 ºС. 

3. The drying of eggplants at infrared dryers makes it possible to maximally 
retain nutrients. The mineral composition of eggplant powders is, mg/100 g: 
calcium (48.5±2.0), potassium (740.4±2.0), iron (1.7±0.5), phosphorus 
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(98.80±1.5), magnesium (26.18±2.0). All these elements are an integral part 
of the bone tissue, they have radiation-protective and anti-anemic properties, 
and, therefore, they are vital to humans. The amount of vitamins is, mg/100 g: 
thiamine B1 ‒ 0.40±0.01; riboflavin B2 – 0.5±0.06; nicotinic acid PP – 5.22± 
0.10. 

4. According to the organoleptic indicators, eggplant powders are a 
homogeneous powder-like mixture, of light brown to brown color, with a 
dispersity of up to 0.5 mm. In terms of the content of toxic elements and 
microbiological indicators, the eggplant powder meets the requirements for 
this type of a raw material. It was established that the optimal conditions for 
restoring the eggplant powders are a temperature in the range from 45 °C to 
60 °C with a swelling time of about 10‒15 minutes, at a ratio of the powder to 
liquids of 1:3 and 1:4. 

5. The optimal conditions for powders rehydration as liquid temperature 
less 60°С, swelling duration 6,0…9,0·102 s, with liquid-powder ratio 1:3, 1:4 
were determined. 

6. Based on the obtained results, the general technological scheme of using 
eggplant restored powders in food compositions was elaborated.  

7. The research results demonstrated the high degree of powders 
renovation. It gives a possibility to use powders at producing different culinary 
products as a functional supplement not only for enriching them with functional 
ingredients, but also for giving them new technological properties. They are 
able to improve structural-mechanical properties and outlook of ready 
products.   

The prospect for the further research is to determine the ways for the further 
use of eggplant powders and to create new meals with the predefined 
properties to normalize the activities of the human body. Scientific studies as 
to possibilities of using eggplant powders in technologies of culinary dishes and 
the influence of the offered supplements on the food and biological value of 
products on their base are expedient. 
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