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In the Republic of Uzbekistan, consistent measures are being taken to reform the agricultural
sector, introduce market mechanisms and modern technologies into the sphere. In particular, a
cluster system has been established, taking into account modern requirements, sowing crops
have been diversified.

This increases the productivity and income of agricultural producers. More than 80 types of
domestic products are exported to 66 countries of the world. By the decree of the head of state
dated October 23, 2019, the Strategy for the Development of Agriculture of the Republic of
Uzbekistan for 2020-2030 was adopted. According to this document, for production with high
added value, fruit and vegetable clusters are organized taking into account the size of attracted
investments.

The clusters envisage the implementation of 96 projects for the processing, storage, and drying
of products with a volume of 430 thousand tons. For the current year, it is planned to export
products worth USD 410 million.

It is known that dried fruits and vegetables have a high energy value, as they contain a
significant amount of sugars, nitrogenous substances, organic acids, pectin, and mineral
substances, as well as good storage and transportability. They require less storage space, can be
used to supply northern regions, and can also be used as raw materials for the production of food
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concentrates in other food industries. Therefore, drying fruit and vegetable products with the
maximum preservation of microelements in them is a very urgent task.

It is known that carrots are rich in carbohydrates (up to 8%), carotene (up to 20%), and other
minerals, vitamins A, C, PP, etc. In Uzbekistan, carrots such as Mushak 195, Red Mirzoi 228,
Yellow Mirzoi 304, Nurli 70, Nanteskaya 4, Shantane 2461 are grown. Carrots are widely used
by the population and therefore are grown on an area of 19-21 thousand hectares per year, and
the average yield is 13-15t / ha.

Carrots have many varieties intended for various purposes - long-term storage, drying, freezing,
processing into juices, mashed potatoes, for canning, as well as for baby food - in all cases,
carrots must be prepared for a given purpose.

For long-term storage, carrots are sorted and cleaned from soil, stones, and sand by a dry method
using vibratory conveyors, roller calibrators. If the carrots will be stored packaged in trays, bags,
bags in refrigerators, they must be washed, stones, sand removed, and passed through a hydro
cooler to ensure a high-quality appearance and long-term storage.

In other processes, carrots go through all the stages of washing, sorting, grading, removing ends,
chopping, and other stages, depending on the receipt of the desired end product. However, in
practice, our carrots are not stable for long-term storage. In this regard, scientists of the
Department of Storage Technology and Primary Processing of Agricultural Products of the
Namangan Engineering and Technological Institute are conducting research work on drying
carrots by convection in the conditions of the production enterprise Afruz Kamol Nabi LLC
(Namangan city), which is equipped with modern equipment. Based on our experimental studies,
we give recommendations on the technology of drying carrots in a convective way.
Requirements for raw carrots. For drying, carrots are used that have large or medium root crops
of a rounded, flat-rounded, or flat shape with a sweet pulp of a uniform color. Carrot roots must
be fresh, whole, without damage by agricultural pests, with the length of the remaining petioles
not exceeding 2 cm. The pulp must be juicy, light brown. The size of carrots by the largest
transverse diameter is 4-8 cm. The content of root crops with deviations in size, with mechanical
damage more than 3 mm deep, with healed cracks, no more than 5% is allowed.

Technology system
The production of dried carrots consists of the following operations:

Washing at a ratio of water to product 3: 1; calibration when cleaning with a steam-water
thermal method for three sizes according to the largest transverse diameter (small - passage
through holes 6 x 6 cm, medium - passage through holes 9 x 9 cm, and large - exit from the
calibrator); scalding 90 s at a pressure of 0.3 MPa; manual post-treatment; inspection; cutting
into columns with a thickness of 3x7 mm, cubes with an edge size of 5-10 mm or plates with a
thickness of no more than 5 mm and a width of 9-12 mm; blanching (for steam-peeled carrots)
with steam at a temperature of 85-90 ° C for 8-12 minutes; treatment with 0.5% pectin solution
(for steam-peeled carrots) by abundant spraying; drying; sorting; packaging. We present the
proposed technological scheme for the preparation and drying of carrots introduced in the
production enterprise "AFRUZ KAMOL NABI":
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Fig.1.Technological scheme for the preparation and drying of carrots.

Dried carrots, cut in the form to a residual moisture content of 11-13%, 8% or 6-7% on
conveyor belt dryers.

To prevent the carrots from sticking to the tapes, the first and second tapes are lubricated with
vegetable oil at the rate of 2 kg / t.

Drying parameters depend on the shape of the cut and the final moisture content of the product.
Drying of columns and cubes with a face size of 6x6x6 mm to a moisture content of 8 and 6-7%
is carried out in one stage, and for cubes with a size of 8x8x8 mm - in two stages. First, it is dried
to a moisture content of 14%, kept for a day, and then dried to a moisture content of no higher
than 8%.

Before sorting, dried carrots are passed through a sieve to separate particles less than 5 mm.
Pieces with black spots, remnants of the skin are selected and passed through a magnetic catcher.
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For packaging, carrots are served in bulk if they are intended for the production of vegetable
mixtures, food concentrates, or for export.

Quality indicators. Dried carrots are available in grades 1 and 2.

Form - shavings, cubes, plates. Chips less than 5 mm in length are allowed in the largest
dimension - 5%, the number of greenish pieces with black spots and remnants of the skin for
grade 1 is 3%, for grade 2 - 7%, the number of pieces with white veins for grade 1 is 5%, for
grade 2 - ten %.

Color - brown in different shades.

Consistency - shavings and elastic plates, for dried carrots of low humidity - fragile, cubes -
hard.

Foreign tastes and odors are not allowed.
The content of metal impurities is not more than 0.01%.
Boil-through during storage up to 1 year - no more than 25 minutes.

For the production of 1 ton of dried carrots with a moisture content of 13-14%, 8-9 tons of raw
materials with a dry matter content of 15% are consumed.

Fig. 2. General view of a convective dryer.

The results of experiments and operating modes of the dryer when drying carrots are shown in
Table 1.

Table 1.Experimental results and modes of convective drying of carrots.

Drying chopped carrots
Columns mm Cubes, mm
Drying parameters 5x7 8x8x8 | 6x6x6 | 5x5x5
to humidity,%
13-14 6-7 13-14 8 8-13
Specific load, kg / m2 125 11 17-22 11 4,5
Belt movement speed, m / 0,38 0,13 0,19 0,13 0,19
min: the first 0,26 0,09 0,13 0,09 0,13
second third fourth 0,15 0,07 0,10 0,07 0,10
0,12 0,05 0,08 0,05 0,08
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Air temperature above the 70 75 70 75 55-60
ribbons, 0C: first 75 70 75 70 55-60

second third fourth 65 55 65 55 50
60 40 55-60 40 45-50

1 1di 0,

Relativelitimidityi% 40 35-40 40-45 3538 | 35-38
AU COBUET S T 8000 5000 5000 5000 5000

Bryingitime:ih 35 42 42 3,0 3,0

Based on the results of research work in the production enterprise "Afruz Kamol Nabi" LLC

(Namangan city), the proposed modes and parameters of equipment for convective drying of
carrots were applied.
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