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Abstract: The article examines the chemical properties of sweet sorghum stem juice. Given the high carbohydrate content 

in the juice, the aim of the study is to break down the polysaccharides it contains into glucose. The fermentation methods for starch 

and pectin substances present in the juice are described, using a high-concentration amylolytic enzyme preparation - liquid 

amylase Fructamyl HT-300, as well as a high-concentration pectolytic enzyme preparation - liquid pectinase Fructazyme P-XL. 
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Introduction. The production of food products such as sugar corn stalk juice 

concentrate, potoka and liquid honey is increasing and their range is expanding. 

Corn syrup is heat-stable, so it can be added to drinks, used in baking, and even 

made into fudge or caramel. It is a natural and safe substitute for refined sugar and sugar 

syrup. 

The valuable biological property of the sugarcane plant is limited by soil moisture 

and precipitation, and it has been found that it has the ability to accumulate sugars even 

in high temperature conditions. During the ripening period, the stalk of the sugarcane 

plant contains approximately 80-90% juice, and up to 10-29% sugars. 

Since 2012-2013, sugar beet pulp has been offered in Kazakhstan as a raw material 

for the production of syrup, sugar syrup, and sugar products [1; 2; 3.]. 

When comparing the chemical composition of sugarcane juice with that of starchy 

raw materials, it was found that the juice had a lower content of titratable acids and a 

higher content of sugar. 

Sugarcane juice contains only sucrose (crystallizing sugar), while sugar corn juice 

contains glucose and soluble starch, which prevent crystallization, in addition to sucrose. 

This property of sugar corgum stem juice can serve to partially reduce the 

crystallization properties of the honey product of bee families fed with juice-based feed. 

Due to this feature of sugar corn, the need to use juice with increased dry matter 

content for various purposes is increasing, especially in the food industry [3; 4.]. 

Sugar corgum juice mainly contains sucrose and other carbohydrates, fiber, starch, 

pectin substances, partially protein and a small amount of fat [4.]. 

It is known that from a physiological point of view, fruit, vegetable, and herbal 

juices are among the most nutritious juices. They are composed mostly of water, along 

with various biological elements. 
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Juices not only satisfy the body's need for water, but also provide energy to a 

dehydrated body by absorbing up to 96-98 % of its energy due to the presence of glucose 

and fructose. 

Nowadays, technologies for extracting juice from unusual but very useful plants are 

being studied in our Republic. 

The process of extracting juice from plant components is considered complex, and 

the final stages of using the extracted juice are applied to the production of food and 

alcoholic beverages [5]. 

According to the purpose of the selected research work, the chemical composition 

of the juice was analyzed in order to develop technologies for the preparation of bee feed 

from sugar corn juice concentrate. 

Plants contain up to 70-80% juice, depending on their species. In some plants, the 

juice is mainly collected in their stems. 

For example, during the wax ripening period of plants such as bamboo, sugarcane, 

and sugarcane, the waxy pulp of plants is characterized by the accumulation of a sap rich 

in fructose, glucose, and sucrose, as well as vitamins and minerals [6.]. 

In our country, little research has been conducted on the extraction of juice from the 

stem parts of plants and the use of processed products in food and other industries. 

The main objective of the research is to extract juice from the stem of sugarcane and 

to study its processing as bee food, and for this it is necessary to analyze the methods of 

extracting juice from the stem of plants. 

The varieties of sweet corn selected for the study, which are considered to have a 

high sugar content, are “Qorabosh”, “Orangevoe-160”, and “Uzbekistan 18”. The dry 

matter content is on average 18-23 %, and the juice content in the stalk is up to 70-80% [ 

6; 7]. 

In addition to carbohydrates such as glucose, fructose and sucrose, the presence of 

starch and pectin substances in sugarcane stalk juice was determined using iodine test 

and alcohol test methods. 

Method for determining the amount of starch in juice [9.] The presence of starch in 

juice can be determined by heating the juice to 90÷100 °C and gelatinizing the precipitate. 

To do this, pour 1 ml of iodine solution into 10 ml of the juice being tested in a beaker 

and mix thoroughly. To prepare the iodine solution, 1 g of iodine is diluted in 20 ml of 

ethanol, 20 g of potassium iodide is added, and the solution is diluted with 1000 ml of 

distilled water. 

The initial jelly-like appearance of the juice and the resulting yellowish-blue color 

indicate that it contains undigested starch. During the experiment, the orange color of the 

juice indicates that the starch has been broken down into glucose. The breakdown of 

starch into glucose increases the sugar level of the juice. 

The alcohol test method was used to determine the presence of pectin in the juice  5 

ml of the test sample is poured into a beaker, 10 ml of ethanol (96% ethyl alcohol) is 

added, shaken vigorously, and the duration of pectin decomposition is determined using 

a chronometer. Within one minute, no pectin fragments should be visible in the juice. 
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If the juice does not foam within 24 hours after the addition of alcohol, it indicates 

that the pectin has been completely broken down. If a precipitate appears at the bottom 

of the juice sample, the juice needs to be broken down with the enzyme pectinase. 

The results of determining the presence of pectin and starch in the juice 

These enzyme preparations were used depending on the type and enzymatic 

character of the research sample, as well as the temperature and reaction time. The 

analysis was conducted at a temperature of 35÷45 °C for 45÷60 minutes. The iodometry 

method and alcohol test were repeated to control starch and pectin degradation. As a 

result, it was observed that starch and pectin were broken down to the glucose phase. 

After fermentation, it was found that the juice contained 19-22% of sugars. 

 After the fermentation process, the juice was condensed to 48-50% under vacuum 

conditions at 0.94 kPa. Then the content of carbohydrates (sugars) was determined by 

YuSSX (high performance liquid chromatography) in a diode array detector. The amount 

of carbohydrates (sugars) in the juice was 46.48% in the “Orangevoe 160” variety, 46.02% 

in the “Qorabosh” variety, and 47.43% in the “Uzbekistan 18” variety (Table 1). 

 

Table 1. The amount of carbohydrates in condensed sugar sorghum juice 
 

Varieties of sugar sorgum   Amount of carbohydrates (sugars), mg % 

  

Orangevoe-160 

Fruktose 5,48 

Glukose 11,18 

Sucrose 28,12 

Maltose 1,71 

                Total                      46,48 

          

Qorabosh 

Fruktose 5,411 

Glukose 11,33 

Sucrose 27,59 

Maltose 1,69 

                Total                      46,02 

      

Uzbekistan 18 

Fruktose 6,98 

Glukose 12,24 

Sucrose 26,91 

Maltose 1,57 

                   Total                     47,43 

 

Typically, bee colonies are fed mainly with traditional sugar syrup during the off-

season. 

It was argued that the amount of water-soluble sugars in the concentrated syrup is 

of essential value for preparing food for the bee colony. As is known, the sugar content 

consists of up to 96-98% sucrose, and the syrup is not enriched with additional vitamins, 

minerals and amino acids. In addition to sucrose, condensed syrup contains 

carbohydrates such as glucose, fructose, maltose, raffinose, water-soluble vitamins, 

micro- and macroelements and amino acids. 

Conclusion. It was observed that sugar content increased after fermentation of 

starch and pectin content of sugar corn stem juice. The juice was condensed to 48-50% 
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under vacuum conditions, the concentration of the juice was increased, and it was proved 

that it can be a natural, mineral and vitamin-rich, local and low-cost concentrate. 

 

References 
1. А.Ш. Азизов. Қанд жўхори навларини танлаш, етиштириш ва қайта тикланувчи 

энергия хом ашёси сифатида фойдаланишнинг илмий асослари. Дисс.  қ. ҳ.ф.д. - Тошкент, 

2020 - 232 б. 

1. Азизов А.Ш., Абдураззоқова М.Н. Қанд жўхори ўсимлиги поясидан шарбат олиш 

технологик схемаси ва асалари озуқаси сифатида фойдаланиш// Фан ва технологиялар 

таррақиёти. Илмий техник журнал. - БухМТИ -2021 - № 5 - 187 б. 

2. Е.Н. Ефремова, Н.Ю. Петров.Технология получения сока из сахарного сорго//. 

Научно-технический журнал, 2020 г. 

3. Содиқова Ш.А., Азизов А.Ш., Додаев Қ.О. Исследование процесса прессования 

стебля сахарного сорго// Илмий - амалий конференция. - ТДТУ, 2022 - 283 б. 

4. Ковтунова Н.А., Ковтунов В.В. Использование сорго сахарного в качестве 

источника питательнх веществ для человека// журнал Зерновое хозяйство России. - Россия, 

2019 - 345 с. 

 5. Жетқизғен Г.И. қизи, Байгазиева Э.Б., Асқарбеков Г. Исследование сиропа сахарного 

сорго для производства безалькогольных напитков// Илмий техник журнал. - Олмаота 

технология университети, 2021. - 340 б. 

 6. Ефремова Е.Н., Петров Н.Ю. Технология получения сока из сахарного сорго// 

Научно-технический журнал. - Волгоград, 501 - 502 б. 

7. Карпов О. Технология производства тростникового сахара// Научно-технический 

журнал. - Россия, 2021 - 240 с.  

8. ГОСТ 28562-90. Продукты переработки плодов и овощей. 

Рефрактометрическийметод определения растворимых сухих веществ. Введ. 01-07-91. - 

Москва: Стaндaртинфoрм, 2010 - 17с. 

9. ГОСТ 33276-2015. Продукции соковая. Методы определения относительной 

плотности. Москва: Стандартимформ – 2016. - 16 с. 

 10. Билаш, Н.Г, Б. Беневоленская. Заменители корма пчел// Пчеловодство, - 2002 - 

№2 - 24-28 с. 

11. ГОСТ 8759-92. Sorghum. Requirements for state purchases and deliveries. Требования 

при заготовках и поставках. Дата введения: 01 - 06 - 931. М: Стaндaртинфoрм, 2019 - 7 с. 

12. ГОСТ 33276-2015. Продукции соковая. Методы определения относительной 

плотности. Москва: Стандартимформ – 2016. - 16 с. 

 13. Билаш, Н.Г, Б. Беневоленская. Заменители корма пчел// Пчеловодство, - 2002 - 

№2 - 24-28 с. 

14. ГОСТ 8759-92. Sorghum. Requirements for state purchases and deliveries. Требования 

при заготовках и поставках. Дата введения: 01 - 06 - 931. М: Стaндaртинфoрм, 2019 - 7 с. 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
292 

Vol. 11, Issue 1                                                                                                                                          www.niet.uz 
       2026 

C O N T E N T S 

TECHNICAL SCIENCES: COTTON, TEXTILE AND 

LIGHT INDUSTRY 

Parpiyeva N., Kayumov J., Parpiyev D., Tukhtasinov D., Rizayev D., 

Komilov M.  
3 

Rotational auto-oscillations of ribbed cylinders in a pneumatic pressure 

supply system 

Mirzaumidov A. 

14 Integrated multi-track laser surface hardening of gears and rotating 

components: thermal field control and residual stress engineering 

Mirzaumidov A., Xabibullayev D. 

20 Practical study of determining vibrations of 5LP machine in experimental 

research 

Kozokov S. 

26 Determination of optimal parameters of an advanced device for cleaning 

cotton from large impurities based on a mathematical model 

Mamakhanova Z. 
38 

Biomechanical principles of sportswear design for kayak slalom athletes 

TECHNICAL SCIENCES: AGRICULTURE AND FOOD 

TECHNOLOGIES 

Sattarov K., Khazratkulov J. 
46 

Use of non-traditional raw materials in the production of fish feed 

Akramova G. 
52 

Grain cold conditioning device and technological solution 

Ravshanov S., Abdullayeva F., Zaynobiddinov M. 

59 
Investigation of the chemical composition, structure, and functional–

technological properties of the secondary product “gluten” from kokand 

spirit JSC 

Abdurahimov A., Tashmuratov A., Kuzibekov S., Ochilova S., 

Toshmuratov M.  
63 

Comprehensive assessment of linear dimensions, physical-mechanical and 

chemical properties of cotton seeds of foreign and local varieties 

Yakubjanova Y. 

69 Milk-based refreshing beverages: classification, nutritional benefits and 

comparative advantages over other beverage types 

Aliyeva G., Kanoatov X. 
73 

Study of the efficiency of using cryoprotectors on the rheology of the test 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
293 

Vol. 11, Issue 1                                                                                                                                          www.niet.uz 
       2026 

Abdurazzokova M., Raxmonova X. 

83 Degradation of pectin and starch in sweet sorghum stem juice using 

enzymes 

Ismanova A., Meliboyev M. 

87 Physico-chemical analysis methods in combined drying of topinambur raw 

materials 

Atamirzayeva S. 

93 Investigation of additives in the composition of meat canned products based 

on taraxacum officinale Wigg. plant 

Abdullayeva B. 

100 Comprehensive assessment of quality and safety indicators of minced meat 

semi-finished products 

Ikromov F., Ikromova Y., Xamdamov A. 
105 

The importance of using reverse osmosis in tomato paste production 

CHEMICAL SCIENCES 

Janaev M., Adilov R., Ergashev O. 

111 Laws of micelle formation in aqueous solutions of azomethines based on 

monoethanolamine and acetaldehyde 

Mukhammadjonov M., Rakhmatkarieva F., Oydinov M. 

117 Hydrothermal synthesis of KA (LTA-type) zeolite from Angren kaolin: 

structural, morphological, and adsorption characterization 

Abdukhamidova F., Ibragimova K., Khusenov A., Rakhmanberdiev G. 
128 

Nitro-carboxymethylinulin synthesis 

Yusupova M., Mamadjonova M., Egamberdiev S., Abduvohidov I. 

134 
Study of the process of aminolysis of secondary polyethyleneterephalate 

with monoethanolamine without the participation of a catalyst and analysis 

of the obtained product 

Eshonkhodzhaeva O., Mirzarakhmetova D. 
140 

Features of cationic pectin synthesis and properties 

Urinboeva M., Abdikamalova A., Mamataliev N., Ismadiyorov A. 
147 

Synthesis of surfactants based on fatty acids and their spectral analysis 

Urinboeva M., Abdikamalova A., Mamataliev N., Ismadiyorov A. 
153 

Adsorption activity of bentonite clays toward dyes 

Hakimova Kh., Makhkamova D., Turayev Z. 

166 Extraction of the nickel microelement from industrial secondary products 

using sulfuric acid 

Ochilov G., Boymatov I., Ganiyeva N. 
176 

Adsorption properties of modified adsorbents for dyes 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
294 

Vol. 11, Issue 1                                                                                                                                          www.niet.uz 
       2026 

Shamuratova M., Giyasidinov A., Abdikamalova A., Eshmetov I. 

180 Bonding of porous structure and soil moisture retention in modification 

surfactants and polymers 

Giyasidinov A., Sultonov B., Dedaboyeva M., Aliyev O. 

186 Optimal amounts and concentrations of calcium nitrate solution in the 

production of phosphate fertilizers 

Shermatov A., Sherkuziyev D. 

195 Optimization of acid decomposition of washed calcined 

phosphoconcentrate using a mixed secondary sulfuric–extraction 

phosphoric acid system: chemical and ftir investigation 

Umirov F., Erkaev A., Kucharov B., Maxmudov R., Baxshilloyev N. 

202 
Production of magnesium chloride from magnesium-containing brines by 

the isothermal method at 25 °C based on the system 2Na⁺, Mg²⁺ ‖ SO₄²⁻, 2Cl⁻ 

– H₂O 

Urinov A., Aslonov A. 

209 Development of an effective anti-corrosion polymer composition for oil and 

gas trunk pipelines on a resource-saving basis 

Khamidov R., Oydinov M., Abdulkhaev T. 
216 

Crystalline structure and spectroscopic analysis of LIA zeolite 

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL 

ENGINEERING 

Azamov S. 

224 Improvement of methods for increasing the energy efficiency indicators of 

an off-grid solar photovoltaic system 

Kayumov U., Pardaeva Sh. 
231 

Operational characteristics of centrifugal pumps in the mining industry 

Mamanazirov J., Mamatkulov Sh. 
240 

Investigating mxene material for evolution reaction in water splitting 

Obidov A., Khudayberdiyeva D., Mirzaakhmedova D. 

247 Experimental construction development of the device for cleaning cotton 

from small impurities 

Sultanov D., Mamahonov A. 

257 
Assessment of the chemical and mineralogical properties of rocks from the 

mountainous areas of chortoq district, namangan region, based on xrf and 

ftir methods 

Abduvakhidov M., Mirjalolzoda B., Umarov A. 

271 Bending vibrations of flexible packet-type working bodies of technological 

machines 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
295 

Vol. 11, Issue 1                                                                                                                                          www.niet.uz 
       2026 

Abduvakhidov M., Mirjalolzoda B., Umarov A. 

278 Theoretical study of bending vibrations of packet-type working bodies of 

technological machines with account of internal longitudinal forces 

ECONOMICAL SCIENCES 

Ergashev A. 

283 The impact of public–private partnership (PPP) mechanisms on enterprise 

competitiveness in the implementation of green technologies 

 


