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Abstract: This article presents the results of a study aimed at determining the expected economic efficiency in the 

production of various biologically active oddes and food additives by complex processing of garlic onions for storage from 

seasonal periods in unknown periods. During the study, innovative technological parameters of high-efficiency combined 

(sublimation and convective) drying of garlic onions for complex processing were developed. 
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Introduction. In the world, a number of studies are being carried out on the socio-

economic development of food industries to determine the areas of application of the 

technological parameters of the processing of secondary raw materials resulting from 

agricultural processing, including in the following priority areas, in particular, obtaining 

environmentally pure juices as a result of pressing, To develop optimal technologies for 

drying garlic and onion secondary pressed mass, to obtain a wide range of 

pharmaceutical products and to implement production technologies into practice. 

In the process of combined (convective and sublimative) drying of the primary and 

secondary mass of garlic onions, the technology of treatment with citric acid was used, 

and the advantages of this technology were shown. Since this process takes a very long 

time, many biologically active substances are lost and a certain portion of protein, 

carbohydrates, loses their nativity.he process of combined (convective and sublimative) 

drying of the primary and secondary mass of garlic onions, the technology of treatment 

with citric acid was used, and the advantages of this technology were shown. Since this 

process takes a very long time, many biologically active substances are lost and a certain 

portion of protein, carbohydrates, loses their nativity. In addition, traditional sun-dried 

fruits can take 2-3 days to regenerate their natural properties, i.e., to regenerate. This 

indicates low quality indicators of food products. 

The authors ' work used ascorbic and citric acid processing technology in the 

process of convective and sublimation drying of the primary and secondary mass of 

vegetables and showed the advantages of this technology. According to it, it is usually 
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dried by traditional methods such as processing and canning most foods, including 

vegetables, processing with various thermal agents, and convective drying. Since this 

process takes a very long time, many biologically active substances are lost and a certain 

portion of protein, carbohydrates, loses their nativity. In addition, traditional sun-dried 

vegetables can take up to 4-5 days for the process of returning to their natural state, that 

is, the process of rehydration. This is a sign that the quality indicators of food products 

are low [3]. 

Study objects and research methods 

On the basis of the above, the production process at FRUITS DRIED INNO TECH, 

SUNNY LAND PRODUCTS LLC, which is calculated from new modern enterprises in 

the Republic of Uzbekistan, and the existing problems in it, were blamed.   

As a result of processing garlic onions, a raw material with two different shapes 

becomes a dressing; 1-the mass of the raw material after pressing the inside of the main 

mass and squeezing the juice, and the mass of the secondary Mez is a dressing.   

We divided the results of the study into different forms and separated them into a 

mass obtained by pressing. The secondary mass was separated into primary and 

secondary masses by pressing the juice contained in it; 

We conducted organoleptic and sensory studies in various ways to determine 

whether the juice extracted from the secondary mass of the mass can be included in the 

diet. Figure 1 below shows a technological scheme for the complex processing of garlic 

and onions. 

According to the technological scheme presented in Figure 1 above, by processing 

garlic into secondary pulp without destroying its mass, food, pharmaceutical and 

confectionery products with high nutritional value are obtained, in particular, the range 

of natural pure drinks, children's ingredients and confectionery products is increased and 

the future generation is ensured a healthy lifestyle. 
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Figure 1. Technological scheme of complex processing of garlic and onions 

 

Drying times depending on the temperature of the drying agent are given in Table 

1. 

Table 1. Technological parameters of sublimation drying of sliced and pressed garlic 

mass  
 

Dried product  

Type  

Residual 

moisture, 

%  

Drying time hours 

2 3 4 6 8 10 

Drying temperature range, 0C 

Garlic and onion paste  6 10 15 20 25 30 40 

Garlic onion pressed secondary 

mezga mass  
5 10 15 25 30 35 - 
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Table 1 above presents the technological parameters for drying garlic cloves for 

complex processing, including cutting raw materials into two different shapes and 

sublimation drying of the pressed garlic mass. 

The optimal temperatures for freeze-drying garlic and onions, depending on the 

shape of the cut size and product samples, are as follows (depending on the type of raw 

material): - 15-350C. 

The drying temperature of the product at different thicknesses is different: the 

highest heat agent is applied at the initial stage, and the lowest temperature is applied at 

the end of the drying period. The heat agent is often dried at a temperature above 35-400C 

to evaporate water vapor, so the heat causes the product cells to overheat. The solubility 

of the resulting dry products is 80-85%.   

Vacuum drying evaporates water while maintaining the moisture content of the 

finished product, maintaining its quality and structure, because the drying process is 

carried out at a lower temperature than atmospheric conditions. Vacuum drying 

increases the rate of evaporation of moisture in the product, as it accelerates the escape 

of water vapor from the surface of the product and the surrounding chamber. The 

efficiency of this technology is also increased by the absence of heat loss with the exhaust 

air. Heat for moisture evaporation during vacuum drying, often by contact and treatment 

with ascorbic acid, accelerates the process of evaporation of moisture from the product. 

Garlic is used to dry whole or pressed garlic cloves. 

Treatment with citric acid prior to freeze-drying accelerates the drying process. The 

drying process during cyclic pressure changes depends on the nature, condition and 

osmosis parameters of the product being dried, as well as the efficiency of the cooling 

and vacuum systems. 

In the sublimation drying technology, the main process is carried out in a cylindrical 

drying chamber. The chamber contains a desublimator and is connected to a vacuum 

pump. At the bottom, the chamber is connected to a discharge screw through a vacuum 

lock. The drying process of the product is monitored and controlled. During the drying 

process, the samples are subjected to a deep vacuum, due to the evaporation of moisture 

in the frozen state.   

As a result of the research, it can be seen that the use of ascorbic acid during the 

drying process as a freeze-drying is highly effective. 

The conducted research has studied the feasibility of short-term treatment with 

ascorbic acid, after the product washing process, before the freezing process. In this case, 

usually the objects being dried in the sublimation drying technology are pre-treated 

before the freezing process. This is especially true if the product is thermally treated. The 

reason is that the treatment of products after the freezing process achieves the transition 

of moisture in the frozen product to a water state. 

Samples of products obtained by freeze-drying garlic can be used for drying 

delicatessen products. The price of such products should be economically viable, since 

the freezing process requires more than 20 hours, which leads to high energy and capital 

costs. Freeze-drying technology is an unrivaled method in terms of product quality, but 
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the high energy consumption negatively affects the cost of products dried using this 

method. 

When carrying out the freeze-drying process, it is also possible to develop pre-

treatment regimes with ascorbic and citric acid based on the specific properties of the 

product being dried. This is done by increasing the ascorbic acid capacity, increasing or 

decreasing the heat capacity, depending on the chemical composition of the product, the 

amount of carbohydrates, mainly cellulose. 

The organoleptic characteristics (appearance, color, and consistency) of garlic bulbs 

obtained by freeze-drying with and without pretreatment with ascorbic acid are 

presented. 

Before processing and drying the raw materials, they are sorted and controlled by 

structure, grade, and degree of maturity. 

The cleaned products are cut into standard pieces with a knife and blanched in hot 

water with a temperature of 85-90°C for 3-5 minutes in a powdered form of ascorbic acid 

under local conditions. In the food industry, they are evaporated in a freezer, then dipped 

in a 0.4% citric acid solution for 3-5 minutes and rolled out and placed on trays. The trays 

are placed in a drying cabinet and dried at a temperature of 95-105°C for 2-3 hours. 

In local conditions, garlic bulbs are cut off the tail and neck with a knife, and in 

industrial production plants, they are peeled on special cutting machines and cut into 8 

different sizes in cm and mm according to the standard. The primary mass of the cleaned 

raw material is washed, inspected, cut into squares 4-6 mm thick and treated in a 0.3-

0.5% ascorbic acid solution for 3-5 minutes. Then they are rolled out, laid out on trays, 

placed in a drying cabinet and dried for 3-4 hours at a temperature of 95-110°C. 

It was found that when garlic onion raw materials, both whole and pressed, were 

treated with ascorbic acid, their color and structure were well preserved, and the treated 

product samples were highly resistant to heat agents. In addition, the secondary raw 

materials were processed in two different ways; 

In method 1, the raw materials were mechanically processed, that is, first the raw 

materials were cut into various shapes, treated with ascorbic acid, then frozen and placed 

in a vacuum-sublimation drying chamber for drying. 

Conclusion. A technological scheme of the technology of sublimation drying of 

garlic onion varieties “Starobelsky 62 and Jalalabadsky” selected for research has been 

developed. The experimental studies were carried out in the laboratory facility of 

“FRUITS DRIED INNO TECH” OOO. 

Frozen samples are dried simultaneously using a two-chamber sublimation drying 

method and a convective drying method, using raw materials in two different forms 

(pieced and pressed mezga mass). 

The pressure in both chambers is the same, and the pressure in the chambers is 10-

15 Pa. The tray with the frozen samples is located in the center of the drying chamber, 

and in one chamber they are heated by a traditional heating agent, that is, the chamber 

temperature is controlled by heaters, while in the second chamber, instead of ions, an 
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aqueous concentration is located in the pipes, and the heating agent is a water-heating 

agent. 

Samples of peeled, sliced and pressed garlic cloves, frozen at -30-350C, selected for 

the study, are placed in a tray in a drying chamber. The chamber door is hermetically 

closed and the air extraction system is activated using a vacuum. After that, the 

sublimation drying process is carried out in the chamber. After a certain time, the 

pressure in the chamber begins to decrease and a pressure of about 10-15 Pa is established 

in the chamber. This indicates that the vacuum state of the chamber has reached the 

desired point and the vacuum system is turned off. Then the drying agent is activated in 

the chambers. The drying period directly depends on the moisture content of the product 

and the heat agent in the chambers, and the modes for these processes were determined 

on the basis of experiments. 

 

References 

1. M.F. Meliboev. Use of highly efficient combined methods in drying plums. 

Dissertation of the Doctor of Philosophy in Technical Sciences, - Tashkent: TKTI, 2022, 

104 p. 

2. Meliboev M.F., Mamatov Sh.M., Эrgashev O.K. Разработка комбинированного 

метода сублимационной ы диелектрической сушкы// Universum: технические 

науки. – Москва-2022. - №5 (98). – С.5-8 

3. Meliboev M.F., Mamatov Sh.M., Эrgashev O.K. Энергопотребление ы 

экономические показатели при сублимационной ы микроволновой 

сублимационной сушке слив// Universum: технические науки. – Москва-2022. - №5 

(98). – С.9-12 

4. Meliboyev M.M., Mamatov Sh.M., Ergashev O.K. The use of dielectric waves in 

sublimation drying equipment and the effect of the combined drying method on the 

drying period // Scientific and technical magazine of Namangan Institute of Engineering 

and Technology. - 2021.-№3.- 79-84 b.  

5. Mamatov Sh.M., Aripov M., Meliboyev M., Shamsutdinov B. Advantages of 

quick-freezing technology of cherry// International journal of innovative technology and 

exploring engineering (IJITEE) (Indian). 2020. - №9(3) 2278-3075. - pp. 3254-3256. 

(8917.019320) 

6. M.Meliboev, O.Эrgashev, A.Эgamberdiev. Study of energy and resource 

efficiency of sublimation drying of fruits and vegetables// Universum: texnicheskie 

nauki: 2022. № 3(108).  

7. M.Meliboev, O.Ergashev,  G.Mahmudova, N.Muydinova. Technology of peeling 

and drying of fruits and vegetables// Science and innovation international scientific 

journal volume 2 issue 11 november 2023 uif-2022: 8.2 | issn: 2181-3337 | scientists.uz, 60-

63 b.  

8. Ergashev O.K., Meliboyev M.F., Mamatusmanova D., Iskandarova M.  

Improvement of drying technology of plums by combination and ultra-high frequency 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
111 

Vol. 10, Issue 3                                                                                                                                          www.niet.uz 
       2025 

methods// E3S Web of Conferences 486, 02030 (2024) 

https://doi.org/10.1051/e3sconf/202448602030 , AGRITECH-IX 2023., 1-5 b. 

9. M.Meliboev, O.K. Эrgashev, , A.A. Эgamberdiev. Yangi эnergiyatejamkor 

sublimatsion (muzlatish) va vakuum sublimatsion quritish qurilmasi parametrlarini 

tahlil qilish// Scientific-technical journal (STJ FerPI, FarPI ITJ, NTJ FerPI, 2023,T.27. 

спец.выпуск №9) 188-191 b.  

10. M.Meliboev, O.K. Эrgashev, A.A. Эgamberdiev. Analysis of the parameters of a 

new energy-saving sublimination and vacuum sublimination drying device// TDTU, 

Technical science and innovation, №3/2023 year. 174-179. 

11. M.Meliboev, O.Ergashev, U.Rahimov Meva-sabzavotlarni po‘stidan tozalash va 

quritish texnologiyasi// Andijon mashinasozlik instituti, ilmiy-texnika jurnali, 2023 y.  

12. M.Meliboev. Poliz mahsulotlarini kompleks qayta ishlash texnologiyasini ishlab 

chiqish// Andijon mashinasozlik instituti, ilmiy-texnika jurnali, 2023 y. 

https://doi.org/10.1051/e3sconf/202448602030


Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
371 

Vol. 10, Issue 3                                                                                                                                          www.niet.uz 
       2025 

C O N T E N T S 

TECHNICAL SCIENCES: COTTON, TEXTILE AND LIGHT INDUSTRY 

Dustkоbilоv U.  

3 Circulаr еcоnоmy рrаcticеs in thе tеxtilе industry: Currеnt stаtus, indicаtоrs, 

аnd dеvеlорmеnt орроrtunitiеs 

Kuldashov G., Oripov J. 
10 

Forecasting the temperature gradient of cotton revolt 

Kuldashov G., Oripov J. 
16 

Optoelectronic three-wave moisture meter of raw cotton 

Umarov A. 
26 

Research on the optimization of the saw gin’s roll box 

Tursunov A., Sharibaev N. 

36 Techniques and devices for mitigating environmental pollution in cotton 

processing industries 

Ganikhanov Kh., Mavlyanov A., Abdusamatov A., Mirzaumidov A. 

43 Effect of the forces on the separation of fiber flow from the saw in an 

improved lower fiber removal device 

Nurulloyeva Kh., Abdusamatov A., Mirzaumidov A. 

49 Experimental determination of the load on the multifaceted columns on the 

elastic supports of the cotton ginner 

Muradov A. 
54 

Study of the dynamics of the drive mechanism of moving needles 

Ismatullayev N., Shamsiyeva M. 
59 

Development of technology for producing leather from african catfish skins 

Rahmatova S. 

65 Theoretical study of the quality indicators of newly structured knitted 

fabrics based on a mathematical model 

Parpieva N., Kayumov J., Parpiyev D., Lastochkin P. 
71 

Theory of torsional vibrations of grooved cylinders 

Komilov Sh., Mamadaliyev N., Jurayeva G. 

83 
Quality indicators of cotton fiber analyzed 

TECHNICAL SCIENCES: AGRICULTURE AND FOOD TECHNOLOGIES 

Sobirova M., Mohamed R., Farmonov J., Samadiy M. 

91 Impact of calcium chloride on the cheese yield during swiss cheese 

manufacturing process 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
372 

Vol. 10, Issue 3                                                                                                                                          www.niet.uz 
       2025 

Kurayazov Z., Ravshanov S., Kanoatov X. 

96 
Analysis of the influence of the whitening process during preparation for 

flouring on the quality of bakery flour made from a mixture of wheat and 

rye grains  

Xusanxodjayeva F., Meliboyev M., Ergashev O. 
105 

Development of technology for complex processing of garlic onions 

Meliboyev M. 

112 Development of complex processing technology for the secondary mass of 

watermelons and zucchini 

Nishonov U., Mominov U. 

118 Evaluation of organoleptic properties of soft drinks prepared from plant 

materials 

Khurmamatov A., Yusupova N., Sarsenbayev N., Mallabayev O. 

124 Results of determination of bitumen movement modes at different 

temperatures 

Yusupova N., Sarsenbayev N., Mallabayev O. 
130 

Results of improving the construction of the plate heat exchange 

CHEMICAL SCIENCES 

Jumayeva D., Zaripbaev K., Oxunjonov Z., Nomonova Z. 
135 

Compositional analysis of raw materials in sorbent production 

Abdumalikov A., Ummatov O., Mamajonov B., Esonkulova N.,  

Ochilov G. 
145 

Thermal treatment of various samples of low-molecular-weight 

polyethylene – a by-product of polyethylene production 

Mamajonova M., Salixanova D., Abduraxmonov E., Ismailova M.  
153 

Energetics of water molecule adsorption on modified bentonite surfaces 

Abdurahimov A., Abdullayeva F., Usmonova Z. 

160 Infrared spectroscopic analysis of the purification of sunflower oil from 

waxy substances using perlite and vermiculite 

Eshbaeva U., Gökhan Z., Bahri B.  

167 Theoretical foundations for ensuring the mechanical strength of papers 

containing collagen hydrolysates 

Eshbaeva U. 

172 Research on the printing and technical properties of kraft paper 

incorporating "cotton cellulose-industrial waste-paculate" 

Makhkamova D. 

181 Research on the separation of zinc from metallurgy waste with a mixture of 

ammonia and ammonium salts 

Yuldasheva M., Makhkamova D., Turayev Z 188 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
373 

Vol. 10, Issue 3                                                                                                                                          www.niet.uz 
       2025 

Study of interaction of components in the H3BO3–KNO3–H2O system 

Juraev M., Siddikov D., Askarova O. 
194 

Aboveground components of salvia sarawschanica 

Davlatova O. 

202 Zeolite‑based bimetallic composite catalysts for pyrolysis and gasification: 

chemical technologies for deep biofuel upgrading and conversion 

intensification 

Davlatova O. 

208 Use of BaNaY faujasite zeolite–based bimetallic composite catalysts for deep 

biofuel purification and selective xylene separation 

Shamuratova M., Giyasidinov A., Eshmetov I., Nurjanova G. 

214 On the study of physicochemical properties of soils in the regions of the 

republic 

Hoshimov F., Lutpillayeva M. 

220 Optimized chemical synthesis of stable silver nanoparticles using various 

reducing and stabilizing agents 

Sаrimsаkоvа N. 

227 
Investigаtiоn оf the аdsоrptiоn prоperties оf the sоrbent оbtаined in the 

prоcess оf mоdificаtiоn оf clinоptilоthite in the purificаtiоn оf nаturаl gаs 

frоm sulfur cоmpоunds 

Kokharov M., Bakhronov Kh., Sultonov A., Jumaeva D., Jumaboeva Z., 

Gaybullayeva D., Abdumutalova G. 
234 

Adsorption isotherm of hydrogen sulfide on an activated adsorbent derived 

from hybrid paulownia tomentosa wood 

Ikramov M., Zakirov B. 

243 Optimization of the aqueous solubility of monoammonium phosphate, 

potassium nitrate, and magnesium nitrate via thermodynamic analysis and 

selective crystallization 

Nazhimova N., Seitnazarova O. 

249 Study of the chemical and mineralogical composition of thermal power 

plant wastes 

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL 

ENGINEERING 

Berdiev U., Hasanov F., Avazov B., Ostanayev., Viktor M. 

256 Study of the nature and prospects of practical application of the 

magnetocaloric effect in energy-efficient cooling systems 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
374 

Vol. 10, Issue 3                                                                                                                                          www.niet.uz 
       2025 

Sodikov T. 
263 

Research of mechanical part of solar photovoltaic power station 

Otamirzayev D. 

270 Calculation of absorption coefficient of organic dye N719 for dye-sensitive 

solar cell (DSSC) 

Abduvakhidov M. 

276 Study on determining the bending and torsional stiffness of packaged 

working bodies 

Abduvakhidov M. 

280 The study torsion fluctuations packet worker organ with provision for 

influences of the correlation longitudal acerbity their element 

Shodmonov J.  

285 Energy-integrated smart textiles: international trends and prospects for 

uzbekistan’s research ecosystem 

Djurayev Sh.  

292 
Integrated genetic‑differential evolution approach for simultaneous 

pressure‑drop reduction and efficiency enhancement in multi‑cyclone dust 

collectors 

Mamaxanova Z. 

297 Technological principles for creating a suit that ensures high reliability and 

safety in aquatic environments 

Pirnazarov U. 

306 Theoretic observation of the cotton movement in the operating camera of the 

new separator 

Pirnazarov U. 

315 Investigation of the interaction between the moving separator screen surface 

and the cotton mass 

Yusupov D., Abduraximov D., Muxammadjonov M. 

319 Determination of energy loss in the magnetic core of oil power transformers 

under long-term operation conditions 

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 

Abdullayev X. 
326 

Transition function of second-order element 

ECONOMICAL SCIENCES 

Isroilov R. 
331 

Criteria, indicators and laws of small business development 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
375 

Vol. 10, Issue 3                                                                                                                                          www.niet.uz 
       2025 

Isroilov R. 

340 Concept of assessment of the economic development potential of small 

business and its evaluation 

Bustonov M. 
348 

Econometric analysis of the activities of multi-sectoral farms 

Bustonov M. 
356 

Global digitalization: paths and problems 

Kadirova Kh. 

366 Prospects for development and improvement of the mechanism of 

functioning of the stock market 
 


