               Chitosan oligo saccharide
Chito-oligosaccharide, also known as chitosan oligosaccharide and chitosan oligosaccharide, is an oligosaccharide product with a degree of polymerization between 2~20 obtained by degrading chitosan by special biological enzyme technology (there are also reports of using chemical degradation and microwave degradation technology), with a molecular weight of ≤ 3200Da, which is a low molecular weight product with good water solubility, large functional effect and high biological activity. It has many unique functions such as high solubility that chitosan does not have, is completely soluble in water, and is easy to be absorbed and utilized by living organisms, and its effect is 14 times that of chitosan.

Chito-oligosaccharide is the only positively charged cationic basic amino oligosaccharide in nature and is animal cellulose. Chito-oligosaccharide is a small molecule oligosaccharide with an amino group degraded from chitosan derived from shrimp and crab shells, and is a sugar chain with a polymerization degree of 2~20.

chitosan oligosaccharide is made of chitosan depolymerization, which is an upgraded product of chitin and chitosan products, and has incomparable advantages of chitosan. The advanced biological enzymatic hydrolysis method is used to prepare chito-oligosaccharide, which has the advantages of low molecular weight, good water solubility, large functional effect, easy absorption by the human body, and high biological activity. At the same time, it has the characteristics of pure natural, no radiation, no pollution, no additives and so on.

Processing method

Chemical process: 

The chemical methods for degrading chitosan include acidolysis, oxidative degradation and sodium borate degradation.

Acidolysis: The depolymerization of chitosan by acids is the most basic and simple method. It is the use of the presence of a large number of free amino groups in the chitosan molecule to combine with hydrogen ions in the solution, causing the hydrogen bond break between chitosan molecules and inside the molecule, so that the molecular structure is stretched, and the long-chain part is prone to glycosidic bond breakage, forming many molecular fragments with different degrees of polymerization.

Generally, concentrated hydrochloric acid hydrolysis is used, because its product has more monosaccharides, and the chito-oligosaccharide content is low, consumes a large amount of hydrochloric acid, the reaction conditions are harsh, a large number of ion exchange resins are required, the process is cumbersome, and the post-processing is troublesome, and this process is easy to bring huge pressure to the environment, so it is not ideal. The chito-oligosaccharide products prepared by acetic acid method have the advantage of long-term storage, especially suitable for the production of food and cosmetic oligosaccharides. In addition, inorganic and organic acids such as concentrated sulfuric acid, nitric acid, phosphoric acid, hydrofluoric acid, trioxoacetic acid and formic acid can be used to degrade chitin.

Oxidative degradation method: Oxidative degradation method is a chitosan degradation method that has been studied more at home and abroad in recent years. Among them, the oxidative degradation of hydrogen peroxide (H2O2) has attracted much attention because of its low cost, relatively fast degradation rate, low molecular weight and narrow distribution of products, no residual toxicity, and easy industrialization. Other oxidative degradation methods include ultraviolet radiation (UV)/H2O2, NaCl/H2O2, etc.

Sodium borate degradation method: It is reported that the preparation process of this method is simple, and the resulting chito-oligosaccharide is not only soluble in water, but also has good solubility in organic solvents such as dimethylethylphthalamine and dimethylalum.

Physical methods: 
Ultrasonic and microwave methods: This method can reduce energy consumption, reduce pollution, save time and raw materials, and has industrialization prospects and wide market potential.

Radiation degradation under γ radiation irradiation: Radiation degradation is the physical effect of ionization or excitation of chitosan molecules under radioactive radiation irradiation, which in turn leads to the breaking of molecular chains.

Photodegradation method: Chitosan can also be degraded by irradiation of ultraviolet, visible and infrared rays, and the degradation reaction is more obvious when the wavelength of irradiation is less than 360nm.

Enzyme degradation method: Compared with other degradation methods, the enzyme degradation method has the advantages of mild reaction conditions, easy control of the relative molecular weight distribution of the degradation process and degradation products, high biological activity of the prepared chitosan oligosaccharides, no need to remove salt of the product, easy control of the process, and no pollution to the environment, etc., which is an ideal degradation method.

Glycosylation transfer method: Glycosylation transfer method is based on enzymatic reactions, using low-polymerization oligosaccharides to lengthen the sugar chain into high-polymerization oligosaccharides with the participation of enzymes.

Composite degradation method: A single degradation method has its own advantages, but there are various problems. The emergence of the composite degradation method has brought the preparation of chitosan oligosaccharides into a new stage, which is optimized and combined through the analysis of the advantages and disadvantages of various single degradation methods, or the introduction of newer separation technology to achieve industrial production;

Fields of application: The processing of polymer chitosan into water-soluble low-molecular weight chitosan oligosaccharide through the original microwave physics method is a new biotechnology after genetic engineering and protein engineering, known as the third generation of biotechnology, which can be widely used in agriculture, food, chemical industry, energy, environmental protection, medicine and other fields.

Daily chemical industry

Chito-oligosaccharide has obvious moisturizing, activating body cells, preventing skin roughness and aging, inhibiting the growth of harmful bacteria on the skin surface, inhibiting bacteria and anti-skin diseases and absorbing ultraviolet rays, etc., and can be applied in moisturizing, anti-wrinkle, sunscreen and other types of skin care products; Chito-oligosaccharide also has the ability to maintain the film-forming permeability of the hair surface, moist and easy to comb, and can be antistatic, dust-proof, anti-itching and anti-dandruff, which is used in hair care products.

Biological veterinary drug field

Use its antibacterial effect to prevent or treat animal diseases caused by bacteria such as Staphylococcus aureus, Escherichia coli, Actinobacillus, Streptococcus mutans, etc.; The function of chito-oligosaccharide to promote wound healing can be used for the adjuvant treatment of animal trauma or fractures; Because it has the effect of lowering blood lipids, it can also be used for the treatment of pet obesity; Due to the good complexing ability of carboxymethyl chitosan for iron, zinc and calcium ions, it is expected to make new natural iron supplements, zinc supplements and calcium supplements.

Chito-oligosaccharide plays an effective protective role in the cytotoxic damage of rat hepatocytes induced by arsenic trioxide.

Feed additives

Chito-oligosaccharide is non-toxic, non-pyrogenic, non-mutating, regulates the metabolic activities of microorganisms in the intestinal tract of animals, selectively activates and proliferates the growth of beneficial bacteria, reduces cholesterol and blood lipid content, improves immunity and lean meat rate, etc. Chito-oligosaccharide also has the function of hindering the growth and reproduction of pathogenic bacteria, promoting protein synthesis and cell activation, thereby improving the performance of livestock and poultry.

Pharmaceutical field

It plays an important role in the body's immune regulation, anti-tumor, hypolipidemic lowering, blood sugar regulation, improvement of liver, cardiopulmonary function and other physiological functions.

Food sector

Dairy: Acts as an activating factor for intestinal probiotics (e.g. Bifidobacteria) to enhance the absorption of calcium and minerals.

Condiments: As a natural preservative product to replace chemical preservatives such as sodium benzoate.

Beverages: used in functional drinks such as weight loss, detoxification, and immune regulation.

Fruits and vegetables: The film is coated for freshness, and the film layer has permeability, water resistance, and antibacterial and antiseptic effects.

