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Carbohydrates are integral components of all living organisms and are usually an 

available immediate source of energy. They can account for up to 80% of total caloric 

intake in the human diet. Disaccharides are one of the main sources of energy for cells 

in living organisms. After being consumed, they are broken down into 

monosaccharides (glucose and fructose), which are oxidized for energy during cellular 

respiration [1].  

Disaccharides also play a significant role in the metabolism of living organisms. In 

particular, at the molecular level, glucose derived from disaccharides regulates blood 

sugar levels, ensuring the body's energy balance, and emphasizes the need to balance 

carbohydrate intake [1]; eating low-GI fruits and non-starchy vegetables not only 

stabilizes blood glucose levels but also improves metabolic health by mitigating 

hyperglycemia-induced inflammation and oxidative stress [2; 3]. Galactose, which is 

formed from the disaccharide lactose (milk sugar), is essential for the synthesis of 

glycolipids and glycoproteins, which are important for the functioning of the nervous 

system. D-galactose can be rapidly absorbed in the human intestine and metabolized 

to provide energy to the human body, and is used to treat heart and brain aging in vitro 

and in vivo [4].  

Disaccharides are also used as sweeteners and functional additives in the food 

industry to improve the texture and flavor of products. The products of disaccharide 

breakdown in living organisms can serve as a food source for beneficial bacteria in the 

intestine, promoting their growth and maintaining a healthy microbiome.  

Fructose, derived from sucrose, affects hormonal balance, in particular, insulin and 

leptin levels, which regulate appetite. Metabolism of fructose differs markedly from 

that of glucose due to its almost complete hepatic extraction and rapid hepatic 

conversion into glucose, glycogen, lactate, and fat. High fructose intake has indeed 

been shown to cause dyslipidemia and to impair hepatic insulin sensitivity. Hepatic de 

novo lipogenesis and lipotoxicity, oxidative stress, and hyperuricemia have all been 
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proposed as mechanisms responsible for these adverse metabolic effects of fructose 

[7].  

Disaccharides are a special type of glycosides in which the anomeric hydroxyl 

group of one monosaccharide is combined with the hydroxyl group of a second 

monosaccharide to remove water elements. They are commonly used as protective 

agents, as disaccharides can be used as cryoprotective agents during freezing and 

protective agents in the freeze-drying process of biological products [5]. Disaccharides 

can be classified as reducing and non-reducing. The unusual type of bonding between 

the two anomeric hydroxyl groups of glucose and fructose in sucrose means that neither 

a free aldehyde group (on the glucose fragment) nor a free keto group (on the fructose 

fragment) is available for reaction unless the bond between the monosaccharides is 

broken. For this reason, sucrose is known as a non-reducing disaccharide. Solutions of 

sucrose do not show a mutation that involves the formation of an asymmetric center in 

an aldehyde or keto group. If the bond between the monosaccharides that make up 

sucrose is broken, the optical rotation of sucrose changes from positive to negative. 

The change in optical rotation sign from positive to negative is the reason why sucrose 

is sometimes called an inverted sugar. Lactose is one of the most common 

disaccharides found in the diet of people around the world. It consists of two 

aldohexoses, β-d-galactose and α-d-glucose, connected in such a way that the aldehyde 

group on the anomeric carbon of glucose can react freely. That is, it is a reducing 

disaccharide. Lactose can play a role as a prebiotics [6]. 

Disaccharides are poorly or very slowly hydrolyzed by digestive enzymes in the 

human body. They provide the body with energy, especially in newborns and children. 

In some people, a deficiency of the lactase enzyme leads to lactose intolerance [6]. 

The disaccharide maltose is biologically important because it is a product of the 

enzymatic breakdown of starch during digestion. Maltose is composed of α-d-glucose 

linked to a second α-d-glucose unit so that maltose is a reducing disaccharide. Maltose, 

which is readily hydrolyzed to glucose and can be metabolized by animals, is used as 

a sweetener and as a food for infants with limited lactose tolerance. 

Conclusions. Carbohydrates can account for up to 80% of the total calorie intake 

in the human diet. Disaccharides are one of the main sources of energy for cells in 

living organisms. Simple carbohydrates derived from disaccharides are essential in 

living organisms: 1) for the synthesis of glycolipids and glycoproteins, which are 

essential for the functioning of the nervous system; 2) affect hormonal balance, in 

particular insulin and leptin levels; 3) can serve as a source of nutrition for beneficial 

bacteria in the intestines, promoting their growth and maintaining a healthy 

microbiome; 4) play the role of prebiotics (lactose); 5) provide the body with energy, 

especially in newborns and children. 
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