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Abstract 
As a result of the work, a collection of 259 lactic acid bacteria and yeast was created, having a viability index of more than 

107 and possessing lactose-sensitizing activity. To determine the amount of lactose in milk, we used the cyanide method. In the 

cow's milk, which we are researching, lactose contains 3.3%. All cultures have the ability to ferment lactose. The active cultures 

of the yeast C164, C190, C196, C198, in which the complete utilization of lactose was carried out, gas evolution, organoleptic 

smell of alcohol and fresh koumiss was observed. When assessing the acid-forming activity, it was found that all cultures gave 

indicators of more than 40 ºT.  
C164, C190, C196, C198 cultures as a result of screening for lactose-utilizing activity and cultures with high rates of acid 

production of C147, C158, C124, C133, C145, L111, L44, L90, L12 will be considered as will be considered as applicants for 

ferments for the production of fermented milk food. 
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ОСНОВЫ РАЗРАБОТКИ БЕЗЛАКТОЗНЫХ КИСЛОМОЛОЧНЫХ 

ПРОДУКТОВ 
Научная статья 

 

Аннотация 
В результате работы создана коллекция из 259 молочнокислых бактерий и дрожжей, имеющих показатель 

жизнеспособности более 107 и обладающих лактозоутилизирующей активностью. Для определения количества лактозы 

в молоке нами использован цианидный метод. Все культуры имеют способность сбраживать лактозу. У активных 
культур дрожжей, у которых прошла полная утилизация лактозы, наблюдалось выделение газа, органолептически запах 

спирта и свежего кумыса. При оценке кислотообразующей активности установлено, что все культуры дали показатели 

более 40 ºТ.  

Культуры С164, С190, С196, С198 в результате скрининга лактозоутилизирующей активности и культуры с 

высокими показателями кислотообразования С147, С158, С124, С133, С145, L111, L44, L90, L12 будут рассмотрены как 

претенденты на закваски для производства кисломолочных продуктов питания. 

Ключевые слова: лактоза, лактазная недостаточность, утилизация лактозы, штамм, молочнокислые бактерии, 

дрожжевые культуры, закваска. 

 

1. Introduction 
 

One of the most valuable foods is milk, which contains proteins, lipids and carbohydrates. The main carbohydrate found in 

milk is lactose (milk sugar), which is necessary for a person throughout life. Today, many people suffer from its intolerance and 

can not use products containing milk [1-5]. So, according to the Kazakh Academy of Nutrition, up to 40% of people in 

Kazakhstan suffer from lactose intolerance [6]. Such food is also relevant for patients with celiac disease due to the fact that, 

against the background of enterocyte damage, the development of secondary lactase deficiency (LD) is possible, since the 

enzyme lactase is located in the apical part of enterocytes [7]. Such dairy products are also of great importance for patients with 
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diabetes mellitus, for whom additional intake of sugar, even milk, is undesirable. In Kazakhstan, more than 320 thousand patients 

with diabetes mellitus are officially registered [8, 9]. 

Lactose (milk sugar) - a substance that enters the body mainly with dairy foods. In the small intestine, lactose is broken 

down by glucose and galactose under the influence of the enzyme [10]. Lactose intolerance (or hypolactasia) is a term for 

describing pathological conditions caused by a decrease in the level or activity of lactase, the enzyme responsible for the 

breakdown of lactose in the intestine [11]. 

Decreased lactase activity can be complete (alactasia) or partial (hypolactasia). By origin, primary lactose intolerance (LD) 

(decrease in enzyme activity in morphologically unchanged enterocyte) and secondary (decrease in enzyme activity, directly 
associated with damage to the enterocyte) are isolated. [11-21]. Lactose intolerance also increases with age [22, 23]. 

Substitutes for regular milk and dairy products are low- or lactose-free cow's milk, soybean and coconut milk, and lactic 

acid products on soybean milk. 

Upon receipt of lactose-free dairy products, various methods of filtration [24-26], fermentation of milk [27, 28], 

immobilization [29, 30], in total [31, 32], and the use of cultures of microorganisms [33] are used. 

It is known that the method of fermentation of lactose by lactic acid bacteria (LAB) can maximize utilize up to 20% of 

lactose (up to 4% of residual lactose), which, from the point of view of LD, is ineffective [34]. 

Only a few representatives of the yeast flora have the ability to ferment lactose to form alcohol and carbon dioxide. 

Representatives of the genera Lactobacillus, Candida and Kluyveromyces, among them C. kefir, C. sphaerica, K. marxianus 

var., are most frequently mentioned among the representatives of yeast microflora capable of fermenting lactose. marxianus and 

K. marxianus var. lactis. In the literature there are many other types of yeast, fermenting lactose, however, the vast majority of 
them are only synonyms mentioned [35]. 

The leader in the production of lactose free products is Finland. Perhaps this is due to the fact that in Finland every 35th 

congenital LD is.  

Production has been established in the USA, Japan, the Netherlands, Holland, Italy, and the UK [24]. In Russia, there is 

lactose free milk of Finnish production on the market. Most countries have established the supply and production of these 

products. There are no such industries in Kazakhstan, which makes it necessary to conduct research on the development of 

technologies for the production of lactose free products. 

 

2. Material and research methods 

 
The objects of research were: 

85 homemade lactic acid products (50) and factory cooking (35), 12 human biotopes. A total of 97. And cultures of 

microorganisms, isolated from the data of ecological niches, in the amount of 289: 150 LAB cultures and 139 yeast cultures; 

Isolation of pure culture is carried out by generally accepted methods [36, 37]. The determination of the lactose content was 

carried out by the cyanide method [38], based on the ability of reducing sugars to reduce the red blood salt K3 [Fe (CN) 6] to 

yellow K4 [Fe (CN) 6] in an alkaline solution when heated. The acid-forming activity of the cultures was determined by the 

Turner method [39]. 

 

3 Research results 

 
Among food products that are of particular importance for maintaining human health and its adaptation to adverse 

environmental conditions, an important role belongs to milk and dairy products. 

Currently, one of the promising and sought-after areas of microbiology is the search for new strains of LAB and yeast to 

create probiotic preparations and starter cultures with probitically specified properties as functional food products. 

The LAB and yeast were isolated from lactic acid products of factory (35) and homemade (50), also human biotopes (12 
samples). Total 97. Dairy products are presented: koumiss - 8, cottage cheese - 13, kefir - 5, yogurt - 5, sour milk - 16, kvass - 

1, butter - 7, kurt - 7, sour cream - 12, colostrum - 1, shubat - 4, cheese - 6 samples. Human biotopes: excretion of children as 

urine and feces. 

Isolation of these bioobjects was carried out by sowing liquid Saburo and MRS in the thickness of the liquid during 

incubation at 30 and 37 ° C for 3-4 days. Then, the microbial suspension or accumulative culture was subcultured by the Gould 

method on solid nutrient media during incubation for 30 and 37 ° C for 2 days. A complex of morphological and cultural 

properties was studied from isolated isolates of microorganisms in order to determine the genus affiliation. Some LABs are 

characterized by growth on MRS-agar in the form of superficial round colonies with clear edges, white in color, shiny, sizes vary 

from small to large, the surface and edges are smooth - S-shape. Others formed a colony with jagged edges, pale gray in color, 

often with a thickened center. With the growth of bacteria in MRS broth (Figure 1), in some cases there is a uniform slight 

turbidity, in others flakes are formed, the medium remains clear. In all cases, a precipitate of greater or lesser intensity, friable, 

white in color, finely porous consistency. 
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Figure 1 – Growth in MRS-broth and Saburo-broth 

 

Figure 2 presents variants of a microscopic picture of lactobacilli (a, b) on solid nutrient media. The cultures studied are 
sticks represented by rods, differing in length, thickness, and nature of their location; rods often wrapped in rings are often found. 

In Figure 2a, the sticks are arranged in short and long chains, rings from bacteria are also observed; in Figure 2b - the sticks are 

arranged one by one, two by one, in clusters, in bundles. Also, there are long thick sticks arranged singly, in places with short 

chains. Among the bacteria were coccus (Figure 2 c). 

 

 
a                                               b                                             c   

Figure 2 – Variants of the microscopic picture of bacteria 

 

Yeast micromorphology was studied in young cultures (2-3 day old) on Saburo liquid medium. With growth on Saburo-

broth, a thin white film is observed in 90% of cases, which sometimes crawls onto the wall of the tube. In all cases, an abundant 

white fine precipitate is formed. The medium remains transparent (Figure 3). 

The cultural characteristics of the yeast are presented in Figure 3. 
 

 
Figure 3 – Growth of colonies of isolated yeast on Saburo agar medium 

  
Figure 4 presents options for a microscopic picture of yeast on solid nutrient media. Yeast is round, oval, rectangular, 

ellipsoidal, rod-shaped, bean-shaped. Different in size, length, thickness and nature of the location. budding is observed. 

 

 
Figure 4 – Microscopic picture of yeast 
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Pure cultures were attributed to bacteria of the genus Lactobacillus according to the following characteristics [40-42]: non-

spore-forming, regular shape, long or short, straight or curved, sometimes like coccus, gram-positive, immobile, catalo-negative 

sticks; located alone or in chains; not giving growth on dry nutrient agar; having characteristic colonies on MPC-agar. With age 

or with increasing acidity can be gram-negative. 

Non-porous, gram-positive, immobile, catalase-negative, giving growth on dry nutrient agar, not giving growth in nutrient 

media with a pH of 9.6 and 6.5% NaCl coccus were attributed to bacteria of the genus Streptococcus [40-42]. 

Bacteria of the genus Lactococcus are gram-positive fixed coccus [40-42].  

Yeast [42, 43] - large, yeast cells, polymorphic: round, oval, in the form of beans, rectangular, etc. When stained by the 
Gram - positive. A total of 289 isolates were isolated: 150 LAB isolates and 139 yeast isolates. 

An assessment was made of the maximum viability for selection among the isolated isolates of viable cultures. The optimal 

numbers in the selection of cultures of microorganisms is the maximum indicator of viability - 107 or more. For further work, 

259 cultures with a valid viability index were taken: 139 yeast and 150 ICD. In parallel, laid them in storage. 

3.3 Search for cultures of microorganisms that have the property to reduce the content of lactose. 

To determine the amount of lactose in milk, the cyanide method was used [81], which showed that 4.4, 4.1, and 4.7 ml were 

used to titrate a solution of red blood salt. The average is 4.4 ml. The working solution of lactose in this milk was 3.3%. 

When determining lactose, the green solution is a matrix solution; the transition to yellow through violet indicates the 

presence of lactose (Figure 5). 

 

 
Figure 5 – Determination of lactose in milk with culture 33 / 1.1.2 

 

For convenience, the lactose obtained in determining the amount was conventionally divided into levels (Table 3.1.1). 

 

Table 1 – Title 

 

Name of culture Content, %  The number of microorganisms 

Microorganisms from household products (total 228) 

 

 

LAB (108) 

0,36-0,93 92 

1,02-1,68 12 

2,22-2,4 3 

3 1 

 

Yeast (120) 

0,43-0,9 78 

1-1,82 32 

2,12-2,7 6 

- 4 

Microorganisms from factory products (total 28) 

 

LAB (18) 

0,54-0,92 9 

1,08-1,87 6 

2,1-2,4 3 

 

Yeast (10) 

0,74-0,96 4 

1,2-1,65 3 

2,28 1 

3,6 1 

- 1 

Microorganisms from human biotopes (12 in total) 

LAB (12)  0,42-0,9 12 

Milk 3,3 3 repetition 

 

Cultures of microorganisms gave indicators less than 3.3%, the bulk were microorganisms with an index from 0.36 to 0.93 

- lactobacilli. The best indicators were microorganisms isolated from domestic dairy products, as they contain wild natural strains 

that are not subject to any effects, and lactobacilli from human biotopes, less - microorganisms from factory products, due to the 

fact that these are commercial strains that are subject to various changes . 5 yeast cultures did not detect lactose, of which 4 
cultures isolated from home-made products, 1 - from factory production. At the same time, gas release, organoleptic smell of 

alcohol and fresh koumiss was observed. All these cultures can be used to obtain the leaven after studying the leaven properties. 
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The main potential of the culture is С164, С190, С196, С198. These strains will be major in the development of a consortium 

for leaven of lactic acid products after studying the leaven properties. 

During the work, the leaven characteristics of yeast and LAB cultures, acid-forming activity, and clot formation time were 

studied. Acid-forming activity was studied at 24 hours of growth, it is expressed in ° T. Indicators were conventionally divided 

into groups: up to 20 ºT, from 20 to 40 ºT, 41 ºT and more. Of the studied 122 cultures of microorganisms, all have acid-forming 

activity, of which 68 are cultures of LAB and 54 cultures of yeast. Yeast up to 20 ºT - 1 culture, with parameters 20-40 ºТ - 34 

cultures, 41 ºТ and more - 19 cultures, the indicator of acid production was from 60 ºT. The most active cultures are С147 - 98, 

С158 - 90, С124 - 93, С133 - 90, С145 - 104 ºТ. At LAB up to 20 ºT - 1 culture, with parameters 20-40 ºТ - 23 cultures, 41 ºТ 
and more - 43 cultures. The most active cultures are L111 - 80, L44 - 85, L90 - 89, L12 - 84. At the same time, it was observed 

that the lactose-sensitizing activity of crops with a higher rate of acid production, has a different indicator of lactose utilization. 

For example, in culture C217, the utilization of lactose corresponds to 2.12%; at С164, С190, С196, С198 - recycling is 

completely; for L79 and C211, when acidification is 16 ° T, utilization is 0.69 and 2.12%. This suggests that these indicators do 

not affect each other. Clot formation time was observed at 17, 18, 19, 22, 23 and 24 hours of cultivation, in one culture - at 14 

hours. Cultures with high rates of acid formation will be considered as applicants for creating a consortium - these are cultures 

of C147, C158, C124, C133, C145, L111, L44, L90, L12. 

Thus, cultures of L111, L44, L90, L12, С164, С190, С196, С198, С147, С158, С124, С133, С145 as a result of the 

evaluation of lactose-sensitizing activity and acid formation can be possible applicants for ferments for the production of 

fermented milk food. According to the acid-forming activity and the time of clot formation, the numbers are low, it is necessary 

to strengthen them. To do this, it is necessary to add nutrient substrates to the medium, and when creating a consortium, there is 
an increase in activity by stimulating each other's crops, which will be carried out later. 
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