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Abstract
This article studies the synthesis process of distarch phosphate (DCP) and its
physicochemical properties. DCP can be widely used in the food, pharmaceutical and
biomaterial industries. According to the research results, DCP has high stability and
hydrophilic properties.
Keywords: Distarch phosphate, modified starch, phosphating, hydrophilic
properties, food stabilizer .

Login

Starch is natural polysaccharide being plants by main energy reserve as work It is
released . food in the industry important applicable substance is considered But natural
starch separate technological in processes enough to stability owner not . That's why
for his/her modified shapes work from them one distarchmal phosphate (E1412) is
considered .

Distarchmalphosphate starch molecules between phosphate groups through
connected in case synthesis will be done and various industry industries , especially
food and pharmaceuticals in the fields It is used . high temperature , acids and mechanic
to the effect relatively durable of products consistency improves .

Distarch phosphate (DCP) is a modified form of starch, produced to improve its
physicochemical properties. DCP is widely used in the food industry, pharmaceuticals,
and biomaterials. This article discusses the synthesis, main properties, and practical
applications of distarch phosphate.

Method

The following main steps are performed to synthesize distarch phosphate:

1. Raw material preparation: Starch drying and cleaning processes are
carried out.

2. Phosphating reaction: Starch is exposed to the environment with
sodium or potassium phosphate solutions. The reaction is carried out depending on
the parameters of pH, temperature and time. The results of the study showed that for
optimal results, the pH should be in the range of 9-11, the temperature should be
around 45-55°C and the reaction time should last 60-120 minutes.

3. Verification of modification results: The structure, viscosity, and
hydrophilic properties of the resulting product are analyzed.
4. Drying and storage: The modified product is dried under special

conditions to maintain a stable state.
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Phosphorus chloride oxide gives a mixture of mono-, di- and triesters. The
esterification of starch with trimetaphosphate salts in a liquid medium requires more
precise adherence to the process conditions than the esterification with phosphorus
chloride oxide. Agents such as caustic soda, calcium hydroxide and sodium carbonate
accelerate the esterification reactions. The scheme of the esterification process is
represented by the following equation.
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Although the product obtained in this process is considered to be distarch
phosphate, it may also contain significant amounts of mono- and tri-substituted esters.
Hot melt adhesives can be prepared by distarch phosphate with high maximum
viscosity (boiling at 95-100°C for 15 minutes) as follows. Sodium trimetaphosphate is
added to a starch suspension at 50°C at a concentration of 2%, based on dry starch, and
stirred for one hour until pH=10-11.

Distarch phosphate is produced by chemically modifying starch with phosphates.
In this process, starch molecules are linked together, forming a highly stable substance.

THE USE OF DISODIUM PHOSPHATE
Sectors Purpose of use

As a thickener and stabilizer for sauces, dairy products, fast food, meat and

Food industry fish products

Pharmaceuticals|| Stabilization of drug composition

Paper industry | When treating the paper surface, increasing the waterproofing property

Textile industry || In the processing of fabrics

Thus, distarch phosphate is a modified starch type that is resistant to mechanical
and thermal stress, has good water retention, and thickening properties in the food
industry and other areas.

Results

It was found that the distarch phosphate obtained as a result of the synthesis has

the following properties:
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Feature Result
Water stability level High
Use in food products Thickener and stabilizer
Temperature resistance High
Chemical stability Biologically inert

The following table shows the temperature-dependent viscosity change of
distarch phosphate:

Temperature (°C) Viscosity (mPa-s)
50°C 120 mPa-s
70°C 150 mPa-s
90°C 200 mPa-s
100°C 250 mPa-s
PROPERTIES OF DISODIUM PHOSPHATE
Feature Description
Physical : .
. White or light yellow powder
condition gty P
- Insoluble in cold water, forms a suspension in hot
Solubility
water
It turns into a liquid state and has the property of re-
Thixotropy u > quids > the property
condensing
- Resistant to high temperature, acids and mechanical
Stability
treatments
Hydrophilicity It holds water well.
Stimulating Improves the structure of food and industrial products
effect
Discussion

The results of the study showed that the high hydrophilic and thermo-stable
properties of distarch phosphate allow it to be used in various industrial sectors. In the
food industry, it is used as a stabilizer in sauces, desserts and dairy products. In
pharmaceuticals, it is used as a binder in tablets. Also, its high hydrophilic properties
increase its potential for use as a biomaterial.
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Conclusion
The synthesis technology and properties of distarch phosphate were investigated.

The results show that DCP is a modified polysaccharide suitable for wide application
in the food, pharmaceutical and biomaterial industries. In the future, further studies on
its forms with different biological activities can be conducted.
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