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Abstract: In thiswork, experimentally studied and analyzed the
difference between freezing and quick-freezing in samples of
cherries. The data on the change of carbohydrates and ascorbic
acid in the period of storage of frozen products. Graphic data
indicate that the lowest losses of ascorbic acid and sugars are
observed in samples of quick-frozen cherries, Data analysis shows
that in long-term storage in samples of frozen cherries, resistance
to harmful microorganismsis higher than in samples frozen in a
conventional chamber, with the same storage mode.
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. INTRODUCTION

In Uzbekistan, among the exported fruits, the part of

cherries is very high. It should be noted that in 2018,
Uzbekistan was among the four largest world exporters of
cherries, only to three countriesin terms of exports. Chile, the
United States and Turkey. Surveys of market participants and
careful work with the data show that in 2018 about 45-50
thousand tons of cherries were exported from Uzbekistan,
although some market sources say even about 55-60 thousand
tons of exports.

However, the problems of the business of growing cherries
do not end, but rather begin. Moreover, here we need not only
large investments, but also knowledge. That most difficult — it
is necessary to break traditions on manual packing of
production and to watch that at all stages process was
controlled ideally. With low labor costs and a surplus in
Uzbekistan, such investments often seem illogical. However,
the human factor isvery important to eliminate or minimize, if
you want to be successful in supplying cherries to countries
that are demanding on product quality.
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What is bad is that there is not enough advanced
technology in Uzbekistan, as well as a very low capacity for
fruit processing. This has a direct impact on the course of
export.

The biggest problem is the cooling, storage, sorting and
packaging of products. Such problems can reduce the
production of cherries, if not find alternative solutions. Suffer
from it Uzbek gardeners, often, will be forced to sell cherries
at alow price, especialy for small producers.

One solution to these problemsisto devel op and apply new
types of freezing products. Freezing alows you to delay the
sale of agricultural products in time and move the place of
sale in space. Freezing is necessary to strive first to preserve
its nutritional and taste properties. To do this, it is hecessary
to achieve maximum reversibility of the phenomenaoccurring
in the freezing process.

There are many types of freezing in today's days: slow,
quick-freezing (shock freezing). Recently, according to the
results of the research, the quaity of the product-shock
freezing is in the lead. Shock freezing technology opens up
entirely new possibilities.

Usually, the technology of quick-freezing of fruits and
vegetablesincludes 3 main stages: Cooling, pretreatment and
quick-freezing.

In this work, we compared the change of some elements of
the chemical composition of frozen and quick-frozen cherries
during storage, and their impact on quality.

MATERIALSAND METHODS

A. Material

For the experiment, we chose cherry varieties Bull's eye. 1
kg. With the caliber of 2.2 cm, Dark red color with a round
shape.

B. Cooling

Cooling of the product occurs from +20°C to 0°C. In
refrigerating chambers at 0° C and enhanced air circulation,
fruits arriving at a temperature of 25° C were cooled to 0° C
for 22 hours. The duration of cooling depends on the cooling
method (vacuum cooling — 20-25 minutes, hydro cooling — 30
minutes, and others).

C. Pre-treatment

Chilled cherrieswere kept in a 7% solution of ascorbic acid
and 0.1% salt for about an hour. Pretreatment to preserve the
natural color and flavor of frozen fruits during long-term
storage and after defrosting, and to reduce losses of vitamin C.
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D. Freezing

Traditional freezing technology, implemented in the form
of so-called low-temperature refrigeration chambers at a
temperature in the chamber -18 °C. The freezing time in the
refrigerating chambersis 2.5 hours.

The freezing process has passed the front speed of the
freezing area at norma (medium) — 1-5cm / h, and the
freezing point in the center of the product has reached to -6°C.

E. Quick-Freezing

Tunnel-type shock freezing chambers are equipment that
uses the principle of forced air-cooling of a product that
moves continuously through the tunnel. This ensures a
uniform distribution of cold air in a given volume. The
freezing rate was 100 cm / h, a cryogenic superfast freezing
that is carried out in cryogenic liquids (Freon).

F. Determination of Total Carbohydrates

The total quantity of carbohydrates in the cherries were
determined by phenol sulfuric acid methods.

G. Ascorbicacid

Vitamin C (ascorbic acid), were analyzed using the HPLC
system (Agilent 1260 Infinity HPLC, USA) equipped with a
UV Vis detector. Results were calculated on a dry weight
basis.

[I. RESULT AND DISCUSSION

Chilled cherrieswere kept in a 7% sol ution of ascorbic acid
for about an hour. After swelling of the excess antioxidant
solution, the cherries were sent to freeze. Freezing there are
two temperature rangesin the center of the product: 0to -5 °C;
-5t0-18 °C.

At thefirst stage, thereis atransition from the liquid phase
to the solid phase at temperatures from 0 to -5 °C. The work
on heat extraction from the product is very significant, but the
temperature of the product practically did not decrease, and
about 60% of the liquid fractions of cherries crystallized.

At the second stage, the freezing took place at product
temperaturesfrom -5to-18 °C. The temperature decrease was
again proportiona to the work performed by the refrigeration
machine. Traditional freezing technology, implemented in the
form of so-caled low-temperature cold rooms at a
temperature of -18 °C. The freezing time in the cold rooms
was 2.5 hours. In theinitial stage, the process was faster than
in the future. At a temperature of -15°C, about 77% of the
water contained in the fruit turned into ice.

In the second method, the freezing rate of cherries was 100
cm/h, cryogenic ultrafast freezing, which is carried out in
cryogenic liquids (freon). During ultrafast freezing, the
formation of ice crystals did not occur, the effect of
vitrification (glazing) of water in the protoplasm of cells was
observed.

Storage of frozen and quick-frozen cherrieswas carried out
at a temperature of -18°C, in specia low-temperature
chambers at arelative humidity of 96%.

In the period of 1, 3, 6, 9, 12 month, the chemica
composition of the sample, in particular carbohydrates and
ascorbic acid, wastested. Since the content of ascorbic acid in
cherriesis very high compared to other vitamins.
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The biggest advantage of frozen fruits is the low loss of
vitamins compared to other types of canning and storage.
Loss and change of native forms of ascorbic acid in cherries,
sowly frozen in a conventional chamber, reaches during
storage at -18°C, within 3 months decreased by only 1.6%,
within 6 months of loss of the mass fraction of vitamin C,
reached 4%, after 9 months increased by 9.4%, after 12
monthsis 26.8%.
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Fig. 1. Reducing the native form of ascorbic acid in
frozen cherry samplesduring storage

In samples of quick-frozen cherries, these indicators during
storage at -18°C, within 3 months decreased only by 0.7%,
within 6 months the massfraction of vitamin C, reached 2.5%,
after 9 months increased by 6.9%, after 12 monthsis 16.7%.
The obtained data shows that the change in the native form of
ascorbic acid develops after 6 months of storage. Within 12
months in samples of quick-frozen cherries, the ascorbic acid
index decreased by 16.7%, and in cherries, slowly frozen in
the usual chamber, the loss of ascorbic acid within 12 months
was achieved by 26.8% (Fig.1.).

Losses of ascorbic acid in quick-frozen products are
proportional to the storage time and increase in logarithmic
dependence during storage. The reasons for the undesirable
decreasein ascorbic acid in frozen fruits are associated with a
violation of the enzymatic oxidation-reduction process.
Although when freezing the activity of enzymes decreases
quite sharply.

Figure 1 shows the dynamics of the decrease of vitamin C
in samples of quick-frozen and frozen in the usual way,
cherries at different periods of freezing.
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Fig. 2. Comparison reduction of native form of
carbohydrate composition in frozen cherry samples
during storage
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Based on these graphs, we can again conclude that the least
loss of vitamin C over time observed in samples of frozen
cherries.

Changes in the carbohydrate composition of frozen
cherries occurred during storage. In cherries, frozen in the
usual chamber, the mass content of carbohydrates, within 6
months decreased by 2.7%, and the mass fraction of sugars
after 9 months increased by 5.4%, after 12 months 10.7%.

In cherries frozen during quick-freezing, the mass content
of carbohydrates within 6 months decreased by only 0.8%,
and the mass fraction of sugars after 9 months increased by
2.3%, after 12 months 4.7%.

Figure 2 shows the nature of changes in the content of
carbohydratesin frozen samples of cherries with quick-frozen
method and frozen in a conventional chamber. The graphs
show that carbohydrates have the greatest loss in cherries
frozen in the usual way, after 12 monthsis 10.7%. In samples
of quick-frozen cherries, the carbohydrate loss is 4.7%.

Graphic data indicate that the lowest loss of sugars
observed in samples of frozen cherries.

Aswell asthe results of experiments, shows that over long
periods of storage, the level of dry soluble substances, sugars
can continue to decline. Reduction of carbohydrates in the
storage period occurs mainly dueto the process of respiration,
i.e. the formation under the influence of enzymes of carbon
dioxide and water due to oxygen in the air and cherriesin the
sugars. The degree of respiration aso depends on the storage
temperature and humidity.

I11. CONCLUSION

Dataanalysis showsthat in long-term storage in samples of
frozen cherries, resistance to harmful microorganisms is
higher than in samples frozen in aconventional chamber, with
the same storage mode.

Based on the results obtained, it can be concluded that
compared to the characteristics of frozen cherriesand cherries
stored during the year, cherries stored after rapid freezing
significantly exceed cherries stored after conventional
freezing. Native preservation of carbohydrates and ascorbic
acid in cherries stored after rapid freezing more.
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