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STUDY OF STORAGE PERMANENCE OF SUGAR BEET UNDER
OZONE AND ION OZONE TREATMENT

Abstract. The article presents the results of a study on the preservation of sugar beet roots
after treatment with ozone and ion-ozone flows. The aim of the study was to extend the
storage period of raw materials for sugar production through antibacterial treatment and
loss minimization. Innovative ozone and ion-ozone treatment technologies were applied to
eliminate pathogenic microflora and prevent decay. Ozone (O3 has disinfectant properties,
effectively destroying bacteria, mold spores, and fungi. lon-ozone flows, combining ozone
with negatively charged ions, enhance the antibacterial effect. During the experiment, the
respiration intensity of the roots, metabolic process dynamics, and the degree of ozone
and ion-ozone impact were assessed. A quantitative analysis of product changes was
conducted, including: mass loss, the number of affected roots, the extent of mechanical
damage, total losses (moisture loss, rot, mold), and the percentage of preserved high-quality
roots. A phytopathological evaluation revealed a reduction in disease incidence. The results
confirmed that ozone and ion-ozone treatment reduces losses and extends storage time
while maintaining the commercial appearance and taste quality. This highlights the potential
of the technology for the sugar industry as an effective and environmentally safe method of
raw material storage.
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Introduction. Sugar beets are accepted in batches. A batch is any quantity of
beets delivered in one transport unit and documented by one document. Before
weighing, the beets are inspected by the control and, based on their physical con-
dition, ripeness, general contamination and data from the pre-harvest chemical
and phytopathological examination of crops, they are distributed according to stor-
age periods [1-2]. Modern progressive technology for the acceptance and storage
of sugar beet roots harvested by a combine provides for the following key activi-
ties: pre-harvest mass chemical and phytopathological examination of beet crops;
acceptance of beets in strict accordance with the requirements of GOST 17421,
distribution of beets into categories according to storage and processing periods;
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additional cleaning of beets from impurities before placing them in piles; use of
chemicals for treating beets placed for storage; ventilation of piles with humidified
air; use of automated temperature control and regulation devices; protection of
beets from wilting and freezing (applying a layer of lime milk to the surface of the
piles and covering them with heat-insulating materials); use of floating platforms
equipped with active ventilation systems for short-term storage of beets and their
delivery for processing; use of mechanisms for feeding beets from piles for pro-
cessing, ensuring minimal losses of beet mass and sugar [3-4].

Beets delivered from the fields in trucks with sides are unloaded and placed
in piles: in pile fields - with the help of mobile beet stackers, in mechanized ware-
houses and platforms with hard surfaces - with the help of frontal beet stackers on
pneumatic wheels or rails [5-6].

When beets are frozen correctly, respiration and all metabolic processes in the
root crops stop. The chemical composition and technological qualities of frozen
and fresh beets are practically the same.

Enzymes are not inactivated during freezing. When the roots are thawed, their
activity is restored, which is confirmed by the blackening of the beet tissue and the
rapid hydrolysis of sucrose [7-8].

It has also been established that freshly dug, un-dried, washed beets with a
content of heavily damaged roots of no more than 15% and green mass of no
more than 3% are stored well. Dried roots after washing are stored worse than
unwashed ones.

The success of storage largely depends on the gas composition of the silt air,
in particular the ratio of carbon dioxide and oxygen. The most favorable condi-
tions for storing mother roots are created if the silt air contains 12-14% oxygen
and about 5% carbon dioxide. When storing beet mother roots in conditions of
increased carbon dioxide concentration, not only are there losses in weight and
sugar (due to more intense respiration), and the greater the loss, the more carbon
dioxide in the storage, but their seed productivity also decreases. In the experi-
ments of N. I. Korzhenko (VNIS), when storing mother roots for a month in a stor-
age facility where the carbon dioxide concentration was about 60%, they lost their
ability to germinate. The death of the central bud was observed in 16.3% when
stored for 20 days and in 30% when stored for 30 days without air access to the
storage facility. The average seed yield from one plant was 90 and 75 g, and when
stored without air access for 10 days - 123 g. In the absence of aeration, which
can be in piles of beets, the accumulation of carbon dioxide quickly increases.
The temperature in the storage facility is also important. Ifit is within 0°, 2°C, then
carbon dioxide accumulates gradually and, accordingly, the oxygen content in the
storage facilities decreases. If the temperature is 8°C and above, then the amount
of carbon dioxide can already be 25-30% on the fifth day if there is no air access
to the storage facility. From this follows the practical conclusion that long-term
storage of mother root crops in piles where aeration is impaired inevitably leads to
both losses of stored root crops and a decrease in their seed productivity [9-10].

The gas composition of the air in the storage facility can also change depend-
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ing on the degree of contamination of the beets. Adherent dirt clogs the surface
of the root crops and the spaces between them, which complicates aeration, in-
creases the temperature, resulting in increased activity of microorganisms and
increased respiration intensity.

For normal storage of beets, an excessive amount of not only carbon dioxide,
but also oxygen is harmful. A decrease in the oxygen level in the environment in-
creases cold resistance, enrichment of the environment with carbon dioxide weak-
ens beet respiration, and enrichment with oxygen stimulates respiration. Good
storage of beets requires moderate respiration. A significant amount of carbon
dioxide formed during respiration is retained by root crops, and if fresh air is pro-
vided, the carbon dioxide is immediately released. It should be taken into account
that the main causative agent of pile rot, the fungus Botrytissinerea, is an aerobe,
so an influx of oxygen can stimulate its development [11-12]. Measures to prevent
disruption of the normal gas composition of the air in the storage facility: follow the
recommendations for the depth of trenches and the height of the pile cover; do not
allow increased soil moisture and severe contamination of beets, do not allocate
areas with saucers, with a high groundwater level, on heavily waterlogged soils for
the pile field; in the spring, do not delay the removal of root crops after removing
the earth cover.

Research methods. During the experiment, sugar beet was treated with
ozone and ion ozone flows in various modes, which differed in:

« Ozone concentration (depending on the type of treatment);

« Duration of exposure (treatment time intervals);

« Temperature conditions of storage after treatment.

Evaluation of the treatment efficiency included a comprehensive study of the
condition of root crops at different stages of storage. The following analyses were
carried out:

1. Determination of respiration intensity - measurement of carbon dioxide
emission to assess the metabolic activity of root crops. High respiration intensity
indicates accelerated decomposition processes and reduced shelf life.

2. Quantitative analysis of stored products - weighing and recording the mass
of products at different stages of storage to identify the dynamics of losses.

3. Phytopathological assessment of root crops - study of the presence and
prevalence of fungal and bacterial diseases, assessment of the degree of damage
and identification of pathological changes.

Determination of respiration intensity. When conducting all kinds of studies
with the storage of tubers or vegetables, a convenient method is to determine
respiration in hermetically sealed desiccators. The essence of the method is that
the released carbon dioxide is absorbed by caustic soda to form carbonates, the
amount of which is calculated by the difference in titration of the resulting solution
in the presence of phenolphthalein and methyl orange.

Desiccators must be closed hermetically. The tightness of desiccators is
checked as follows: ignited paper is placed in a prepared dry desiccator and
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closed; if after 24 hours the desiccator maintains a vacuum, then it is hermetically
sealed and can be used for the experiment.

The size of the desiccator depends on the size of the sample and the du-
ration of the experiment. The calculation should be such that by the end of the
experiment, about half of the oxygen contained in the desiccator is used by the
sample. To ensure the tightness of the desiccator lid, grease it with petroleum jelly
or grease. The experiment requires 0.5 N HCI and NaOH solutions, as well as
solutions of phenolphthalein and methyl orange indicators.

Usually, an average sample of vegetables is taken, 0.5-1 kg of tubers. Each
determination is carried out in 2.3-fold repetition, for which the appropriate number
of typical and identical samples are prepared. 50 ml of 0.5 N alkali is placed on the
bottom of the desiccator in a Petri dish (the respiration rate does not exceed 10 mg
CO2 per hour, and the sample is 0.5 kg). This operation should be carried out as
quickly as possible so that the alkali absorbs less CO2 from the air. At the same
time, the same desiccators are placed, but without vegetables (control for alkali).

Tubers or vegetables are usually kept over alkali for 12-24 hours. To obtain
comparable data, the determination must be carried out at the same temperature,
since the respiration rate is highly dependent on temperature. Samples are placed
one by one on the insert stands in prepared desiccators with alkali, so that the root
vegetables do not touch the alkali and dirt does not get into the alkali. Samples are
removed in the same order in which they were placed. Alkali is poured into flasks
and tightly closed. 10 ml of alkali is taken for titration in 2 replicates: if the data of
parallel titrations do not match, then the number of repeated titrations is increased.
Titration is carried out with 0.5 N hydrochloric acid, first in the presence of 1-2
drops of phenolphthalein until discoloration, and then with the addition of methyl
orange (1-2 drops) until the color changes. The respiration rate is determined by
the amount of carbon dioxide released (mg) by 1 kg of vegetables in 1 hour at a
predetermined temperature (taken into account in each individual case).

amk-11A

where:

a - difference in titrations for phenolphthalein and methyl orange (minus the difference
in titration control for alkali), ml.

k - correction to the acid titer.

A - volume of alkali stirred in a desiccator, ml.

B - volume of alkali taken for titration, ml.

T - exposure time, hours.

P - sample weight, kg.

ak -55A

Respiration intensity of sugar beet:
where:

a - difference in titrations for phenolphthalein and methyl orange (minus the difference
in titration control for alkali) - ml (c.p.)

A - volume of alkali stirred in a desiccator, 50 ml
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B - volume of alkali taken for titration, 10 ml

T - exposure time, 5 hours

P - sample weight, 1 kg

5.5 - conversion factor for ml NaOH of absorbed CO2per mg CO2

For 1 ml of 0.1 N alkali solution there are 2.2 mg of CO2, and for 1 ml of 0.25
N alkali solution there are:

0.1 N-2.2 mg of CO2
0.25 N-x

0.25-2.2
X = =
0.1

K - acid titer correction

ml alkali . . . .
= —— —used for titration with phenolphthalein
ml acid
10 m| NaOH 1 10miof 0.25
= =1F .25N NaOH
“T 1omiHa orumuo aoH.

10mlof 0.25N HClwere added.

r_ak-55A_a-1-55 ®0_ _rp
1~ TP B ~ 5-1-10 - a'b55

Methodology of research on storage of root crops. For long-term storage, root
crops are grown on fertile soils. The crop should be grown in compliance with
the basic requirements of agricultural technology: maintaining crop rotation, with
rational use of fertilizers, pesticides and irrigation. The soil should not contain
pathogens, especially phomosis and gray rot. Pure varieties of seeds from one
batch are used for sowing.

The following parameters were analyzed during storage:

«Weight loss - quantitative loss of root crop weight due to moisture evaporation
and metabolic activity.

« Number of diseased root crops - the proportion of root crops affected by phy-
topathogens (rot, mold and bacterial infections).

¢ Mechanical damage - assessment of external defects and injuries that oc-
curred during harvesting and transportation.

« Total losses - a combination of all forms of losses, including natural loss,
damage and disease.

« Storage quality - percentage of healthy root crops suitable for further pro-
cessing after certain storage intervals.
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Harvesting and storage selection must be done before frost sets in. Experi-
mental products should be taken to a permanent storage location on the day of
harvesting so that the root crops do not lose some of their moisture and do not
absorb it from the humid air, which may affect their storage quality. After the root
crops are brought to the storage facility, they should be kept for several days
to level out their turgor state. All variants of one experiment should be laid out
within one day. Only healthy, clean, dry, not damaged by pests and diseases,
without mechanical damage, not wilted medium-sized root crops, characteristic of
the variety and harvest of the given year, are laid out in the experiment. The laid
out root crops must meet the requirements of GOST. The difference in the size of
the root crops affects the intensity of respiration, moisture evaporation, chemical
composition, mechanical strength, and other indicators. Differences in weight loss
can be large, so it is necessary to lay medium-sized root crops and the same in
different variants.

The weight of the registration sample for vegetables with medium and large
root crops, the number of repetitions is not less than 3. The element of compari-
son must be mandatory, so one of the variants must be a control (standard). One
control must fall on 10-12 variants.

The scheme of a single-factor experiment must be built in compliance with
the principle of a single difference, with the identity of other conditions. In the
storage facility for storing root crops, it is necessary to bring the temperature to
the optimum as soon as possible. In the locations of all experimental variants,
including the control, the same optimum storage mode must be created. It is
recommended to store at a temperature of 00C with fluctuations in the range
from -0.5 to +10C at a relative air humidity of 95-98%. Beets - at a temperature
of +10C, not lower than 0, at a relative air humidity of not higher than 95%. When
removing samples from storage, a complete analysis of quantitative changes
in the preserved products and a phytopathological assessment are carried out:

- weight loss (losses from respiration and evaporation), determined by the dif-
ference in the weight of the registration sample when placing it in storage and
removing it after long-term storage;

- the yield of full-fledged root crops, determined by weighing the preserved
full-fledged product;

- absolute waste, determined by weighing the product unsuitable for consump-
tion and its ratio to the weight of the stored sample is determined,;

- the number of diseased root crops (products affected by diseases are select-
ed taking into account the types of diseases);

- other losses (frozen, wilted) are taken into account separately or in combina-
tion with other waste or as absolute waste;

- sprouted root crops characterize the degree of exit from the dormant state.
The percentage of sprouted root crops in the registration sample is determined;

- total losses, consisting of weight loss and absolute waste;

The results of the surveys are expressed as a percentage of the mass of root
crops stored.
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To determine qualitative changes during storage, the biochemical composition
is studied. Biochemical analyses are carried out according to generally accepted
methods before and after laying the root crops for storage. Changes in dry matter,
sugars, vitamin C, and carotene are determined. The sample for chemical anal-
ysis must consist of at least 10 root crops and completely represent the average
sample from the experimental variant. The analysis is carried out on the day of
sampling. Root crops are analyzed without stripping the integumentary tissues.

Results and discussion. Preservation of sugar beet of the Koksu district farm
under ozone treatment. The shelf life of sugar beet characterizes the level of un-
lost mass when harvesting, expressed as a percentage. Total mass loss of sugar
beet consists of natural loss (%), diseased strawberries (%), mechanical damage
(%).

Research was conducted to determine the shelf life of sugar beet minus total
mass loss, which was determined in three agility by different methods of long-term
storage of sugar beet with ozone treatment in the Koksu district of Almaty region.

The results of the shelf life of sugar beet research are given in Table 1

According to the results of the evaluation of the shelf life of sugar beet from
the Koksu district farm, stored under various storage methods, it was noted that all
variants with ozone treatment in the ridge, hermetic and trench storage methods
exceed the control variants in shelf life. The shelf life of sugar beet in hermetic
storage conditions with ozone treatment exceeds other storage methods. Storage
of sugar beet from the Merke sugar plant treated with ion ozone flow. Similarly,
a study was conducted to determine the shelf life of sugar beet using different
storage methods (cage, sealed and trench) with ion-ozone treatment in three rep-
licates. The following losses were also determined: natural losses (%), diseased
strawberries (%), mechanical damage (%), summing them up, the total losses
were established, masses, which allowed us to establish the shelf life of sugar
beet using different storage methods. The results of the study to determine the
shelf life of sugar beet using different methods of long-term storage are shown in
Table 2.
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Table 1- Change in the shelf life of sugar beet during long-term storage using different storage methods, ozone treatment

B ngfxr]t Weight loss Sick M((;;:rr:]aarggal Total losses Storability
Name of samples  Repetition -
traction,

. . % . % . % . % . %
Cagat - control | 4565 435 8,7 300 6,0 0 0 735 14,7 4265 85,3
I 4630 370 7.4 285 57 0 0 655 131 4345 87,0
i 4600 400 8,0 275 55 0 0 675 135 4325 86,5
average 4598 401 8,0 287 57 0 0 689 138 4311 86,2
oz i 4710 290 58 230 46 30 0,6 550 11,0 4450 89,0
(Cagat -1) " 4685 315 6,3 205 41 20 0,4 540 10,8 4460 89,2
in 4645 355 71 150 3,0 0 0 505 101 4495 90,0
average 4680 320 6.4 195 3,9 17 0,3 532 10,6 4468 89,3
oz i 4705 295 59 150 3,0 0 0 445 8,9 4555 91,1
(Cagat -2) p 4705 295 59 170 34 0 0 465 9,3 4535 90,7
in 4675 325 6.5 190 3,8 0 0 515 10,3 4485 89,7
average 4695 305 6,1 170 3,4 0 0 475 9,5 4525 90,5
Hermetically i 4565 435 8,7 390 7.8 0 0 825 16,5 4175 835
sealed - control 4565 435 8,7 370 7,4 70 1,4 875 175 4125 825
in 4560 440 8,8 420 8,4 10 0,2 870 17,4 4130 82,6
average 4763 437 8,7 393 7.8 26 0,5 856 17,1 4144 82,9
0Z (hermetically i 4800 200 40 240 48 0 0 440 8,8 4560 91,2
sealed - 1) " 4780 220 4,4 180 3,6 0 0 400 8,0 4600 92,0
in 4750 250 50 90 1,8 0 0 340 6,8 4660 93,2
average 4778 223 45 170 3.4 0 0 393 7.8 4607 92,1

G20z (29T)¥ aN eHe.Loxeece)| MiAeH n1L2090H



0z (hermetically
sealed - 2)

Trench closure -
control

oz (Trench
closure - 1)

1
average
i

4

in
average
i

4

in

average

4850
4820
4810
4827
4612
4515
4525
4551
4625
4735
4595
4652

150
180
190
173
388
485
475
449
375
265
405
348

3,0
3,6
3,8
3,5
7,7
9,7
9,5
9,0
75
53
81
6,9

100
90
70
86
590
470
480
513
100
205
380
228

2,0
1,8
1,4
17
11,8
9,4
9,6
10,2
2,0
41
7,6
4,5

0 0
0 0
0 0
0 0
20 0,4

0

0
6 0,1
0 0
30 0,6
0 0
10 0,2

250
270
260
259
998
955
955
968
475
500
785
586

5,0
54
52
51
19,9
19,1
19,1
19,3
9,5
10,0
15,7
11,7

4750
4730
4740
4741
4002
4045
4045
4032
4525
4500
4215
4414

95,0
94,6
94,8
94,8
80,0
80,9
80,9
80,6
90,5
90,0
84,3
88,2

Table 2 - Change in the shelf life of sugar beet during long-term storage using different storage methods with ion ozone

Name of samples

Cagat - control

0z (Cagat-1)

Repetition

1]
average
i

"

in

average

Weight
at ex-
traction,

9
4700

4465
4505
4557
4600
4715
4735
4683

Weight loss
g %
300 6,0
535 10,7
495 9,9
443 8,8
400 8,0
285 5,7
265 53
317 6,3

treatment

g
1015
1120

550
895
70
185
185
147

%
20,3
22,4
110
17,9
14
3,7
3,7
2,9

Mechanical
damage

Total losses
g %
1315 26,3
1655 33,1
1045 20,9
1338 26,7
470 9,4
470 9,4
520 10,4
487 9,7

Storability

g %
3685 73,7
3345 66,9
3955 79,1
3662 73,2
4530 90,6
4530 90,6
4480 89,6
4513 90,2
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10Z (Cagat -2)

Hermetically
sealed - control

10Z (hermetically
sealed - 1)

10Z (hermetically
sealed - 2)

Trench closure -
control

10Z (Trench clo-
sure - 1)

|

I

n
average
i

n

in
average
i

n

in
average
i

n

in
average
i

n

in
average
i

n

in

average

4690
4670
4710
4690
4550
4630
4585
4588
4860
4845
4790
4831
4715
4735
4715
4722
4630
4465
4535
4544
4650
4585
4645
4627

310
330
290
310
450
370
415
412
140
155
210
169
285
265
285
278
370
535
465
456
350
415
355
373

6,2
6,6
5,8
6,2
9,0
7,4
8,3
8,2
2,8
31
4,2
3,3
57
53
57
55
7,4
10,7
9,3
91
7,0
8,3
7,1
7,5

205
100
320
208
300
480
420
400
370
250
245
288
175
175
105
151
415
740
950
701
165
250
210
208

41
2,0
6,4
4,8
6,0
9,6
8,4
8,0
7,4
5,0
4,9
5,8
34
34
21
3,0
8,3
14,8
19,0
14,0
3,3
5,0
4,2
41

o o R

515
430
610
518
770
860
835
822
510
405
455
457
475
460
390
440
785
1275
1415
1157
515
665
565
581

10,3
8,6
12,2
10,4
15,4
17,2
16,7
16,4
10,2
81
91
91
9,5
9,2
7,8
8,8
15,7
25,5
28,3
23,1
10,3
13,3
11,3
11,6

4485
4570
4390
4482
4230
4140
4165
4178
4490
4595
4545
4543
4525
4540
4610
4560
4215
3725
3585
3843
4485
4335
4435
4419

89,7
91,4
87,8
89,6
84,6
82,8
83,3
83,5
89,8
91,9
90,9
90,8
90,5
90,8
92,2
91,2
84,3
74,5
71,7
76,8
89,7
86,7
88,7
88,4
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According to the results of the evaluation of the shelf life of sugar beet from the
Merke District farm, stored under various storage methods, it was noted that all
options with ion ozone treatment under pile, hermetic and trench storage methods
exceed the control options in shelf life. The shelf life of sugar beet under hermetic
storage conditions with ion ozone treatment exceeds other options.

Phytopathological assessment of sugar beet harvest from a farm in Koksu
district with ozone treatment. Quantitative and qualitative losses of sugar beet
during long-term storage occur mainly from diseases caused by pathogenic mi-
croorganisms such as gray mold (Botrytiscinerea), phomosis (Phomabetae) and
fusarium (Fusariumspp). Establishing the loss of sugar beet from the above types
of diseases allows for a phytopathological assessment of the condition of sugar
beet during long-term storage. In this regard, the effect of ozone treatment on
changing the content of these types of diseases of sugar beet roots is of great
scientific and practical interest. The results of the study, on the phytopathological
assessment of sugar beet from the Koksu district farm with ozone treatment, are
shown in Table 3.

From the data in Table 3 it is evident that the total losses from sugar beet
disease in the control samples are from 5.7% to 10.2%, with pile storage from
3.4% to 3.9%, with hermetically sealed storage from 1.7% to 3.4%, with trench
storage from 3.0% to 4.5%. The greatest losses are due to gray rot from 1.6% to
4.6%, then phomosis and fusarium. According to the results of phytopathological
assessment of sugar beet from the farm of Koksu district with different storage
methods, it follows that the incidence of beet diseases in the control variants with
all storage methods is higher than with ozone treatment. It should be noted that
the lower incidence of diseases is under hermetically sealed storage conditions
with ozone treatment.

Phytopathological assessment of sugar beet from the Merke district farm
during ion ozone treatment. We conducted experimental studies to establish the
effect of ion ozone treatment on the state of the general disease and on individual
types: gray mold, phomosis and fusarium of sugar beet. The results of the study
on the phytopathological assessment of the state of sugar beet from the farm of
the Merke district are given in Table 4.

From the data in Table 4 it is evident that the total losses are from (min) to
(max), including gray rot from 1.0 to 8.1%, phomosis from 0.8% to 6.6% and fu-
sarium from 0.4% to 3.4%.
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Table 3- Phytopathological condition of sugar beet by diseases during ozone treatment

Losses from diseases Botrytis cinerea (gray = Phoma betae (phoma Fusariumspp (fusarium

Name of samples Recurrence rot) blight) wilt)
g % g 0/0 g % g %
Cagat - control | 300 6,0 170 3,4 75 1,5 65 1,3
I 285 57 190 3,8 0 0 95 1,9
1] 275 55 100 2,0 105 21 70 1,4
average 287 57 153 3,0 60 1,2 76 1,5
OZ (Cagat -1) i 230 4,6 110 2,2 60 1,2 60 1,2
7] 205 4,1 80 1,6 70 1,4 55 1,1
in 150 3,0 70 1,4 80 1,6 0 0
average 195 3,9 86 1,7 70 15 38 0,7
0Z (Cagat -2) i 150 3,0 60 1,2 60 1,2 20 0,4
7] 170 3,4 80 1,6 50 0,5 40 0,8
in 190 3,8 100 2,0 45 0,9 45 0,9
average 170 34 80 1,6 51 1,1 35 0,6
Hermetically i 390 7.8 180 3,6 110 2,2 100 2,0
sealed - control 370 7.4 120 2,4 130 2,6 120 2,4
in 420 8,4 190 3,8 120 2,4 110 2,2
average 393 7,8 163 3,2 120 2,4 110 2,2
OZ (hermetically i 240 4,8 90 1,8 150 3,0 0 0
sealed - 1) " 180 3,6 80 1,6 50 0,5 50 0,5
in 90 1,8 90 1,8 0 0 0 0
average 170 3,4 86 1,7 66 1,4 16 0,3
OZ (hermetically i 100 2,0 100 2,0 0 0 0 0
sealed - 2) " 90 1,8 45 0,9 45 0,9 0 0
in 70 1,4 30 0,6 0 0 40 0,8

average 86 1,7 58 1,2 15 0,3 13 0,2
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Trench closure -
control

OZ (Trench
closure - 1)

Name of samples

Cagat - control

10Z (Cagat-1)

10Z (Cagat-2)

|

I

I}
average
i

n

in

average

Table 4 - Phytopathological condition of sugar beet during

Recurrence

|

I

n
average
i

n

in
average
i

n

in

average

590
470
480
513
100
205
380
228

Losses from diseases

9
1015
1120
550
895

70
185
185
147
205
100
320
208

11,8
9,4
9,6
10,2
2,0
41
7,6
4,5

%
20,3
22,4
11,0
17,9
14
3,7
3,7
2,9
4,1
2,0
6,4
4,1

290
170
230
230
100
195
180
158

5,8
3,4
4,6
4,6
2,0
3,9
3,6
3,2

Botrytis cinerea

g
515
420
250
395

70
90
85
49
105
50
120
92

(gray rot)

%
10,3
8,4
5,0
7.9
1,4
1,8
1,7
1,0
2,1
1,0
2,4
1,8

150
170
150
156

170
56

ion ozone treatment

3,0
34
3,0
31
0
0
34
11

Phoma betae
(phoma blight)

9
380
400
150
327

0

95
50
48
70
50
130
83

%
7,6
8,0
3,0
6,6
0
19
10
0,9
14
10
2,6
17

150
130
100
126

10
30

3,0
2,6
2,0
2,5

0,2
0,6
0,2

Fusariumspp
(fusarium wilt)

9
120
300
100
173

0

0

50
50
30
0
70
33

%
2,4
6,0
2,0
3,4
0
0
10
10
0,6
0
14
0,6
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Hermetically
sealed - control

10Z (hermetically
sealed - 1)

10Z (hermetically
sealed - 2)

Trench closure -
control

10z (Trench
closure - 1)

|

I

1l
average

n
in

average

n
in
average
i
n
in
average
i
n
in

average

300
480
420
400
370
250
245
288
175
175
105
151
415
740
950
701
165
250
210
208

6,0
9,6
8,4
8,0
74
5,0
4,9
58
34
34
21
3,0
8,3
14,8
19,0
14,0
3,3
5,0
4,2
41

130
280
180
196
170
150
145
155
75
85
105
88
215
440
550
401
65
150
160
125

2,6
5,6
3,6
3,9
3,4
3,0
2,9
3,2
15
1,7
21
1,8
4.3
8,8
11,0
81
1,3
3,0
3,2
2,5

170
100
120
130
150
100
50

100
75

55

43
150
170
290
203

50

50

50

50

34
2,0
2,4
2,8
3,0
2,0
1,0
2,0
15
11

0,8
3,0
34
58
4,0
1,0
1,0
1,0
1,0

100
100
66
50

50
33
25
35

20
50
130
110
96
50
50

33

2,0
2,0
1,3
1,0

0,5
0,6
0,5
0,7

0,4
1,0
2,6
2,2
19
1,0
1,0

0,6
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According to the results of phytopathological assessment of sugar beet from
the farm of Merke district with different storage methods, it follows that the inci-
dence of beet diseases in the control variants with all storage methods is higher
than with ion ozone treatment. The variant with storage of sugar beet in conditions
of pile storage with ion ozone treatment slightly exceeds the other variants.

Study of the intensity of respiration of sugar beet with ozone treatment. The
intensity of respiration of sugar beet characterizes the physiological processes oc-
curring during long-term storage of sugar beet; natural loss of sugar beet mass is
mainly associated with the intensity of respiration. Inthe case of the pile method of
storing sugar beets, the intensity of respiration is mainly aerobic, i.e. with access
to oxygen in the air.

In the hermetic method of storing sugar beets in stationary containers, the
intensity of respiration changes from aerobic to completely anaerobic respiration.

In the trench method of storing sugar beets, the aerobic nature of the respira-
tion begins and the oxygen content in the air decreases, and anaerobic respiration
also occurs.

As is known, the intensity of respiration is described by the equation:

Aerobic respiration:

C6H1206+ CO2=6C0O2+ 6H20 + 674-4.19-103 kJ
Anaerobic respiration:
CgHpAg=2COy+ 2CHX>H + 29.2-4.198-103 kJ

During long-term storage of sugar beets, a large amount of carbon dioxide,
water and thermal energy is released during aerobic respiration.

All of them affect the storage condition of sugar beets in terms of humid-
ity and temperature, as well as the development of pathogenic microorgan-
isms. During anaerobic respiration of sugar beets, ethyl alcohol, water and
thermal energy are formed in small quantities compared to aerobic respira-
tion. The method for determining the intensity of respiration of sugar beets
during long-term storage was determined according to those described above
in the research methods section. The results of the study on the effect of ozone
treatment on the respiration intensity of sugar beet under different storage con-
ditions are presented in Table 5.

Table 5- Change in respiration intensity of sugar beet with different methods of
storage with ozone treatment

Amount of HCI used

: P Respiratory rate
- for titration ml
No. Sample names R‘?pe“ a Average (J) mg
tion Investigate value, a CO2kg h
bv f-fo by m-or
| 9,9 10,2 0,3
Xn 0,3
] 9,9 10,2 0,3
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I 8,8 10,4 1,3

1 Cagat - control 1,3 7,15
Il 8,8 10,4 13
I 9,7 10,7 0,65

2 OZ (Cagat - 1) 0,65 4,29
Il 9,7 10,7 0,65
I 8,9 10,2 1,0

3 0OZ (Cagat - 2 1,0 55

(Cag ) Il 8,9 10,2 1,0 '

Sealed - | 8,4 10,2 1,5

4 1,55 8,5
control I 8,3 10,2 1,6
I 10,2 0,9

5 0Z (Sealed 9,0 ' ) 075 41
-1) Il 9,3 10,2 0,6
I 9,3 10,4 0,8

6 OZ (Sealed 08 44
-2) I 9,3 10,4 0,8
Trench - | 81 10,1 1,8

7 1,85 10,1
control I 8,0 10,1 1,9
I 8,9 10,3 1,15

8 OZ (Trench 1,15 6.32
-1) Il 8,8 10,2 1,15

It is evident from the data in Table 5 that in the control samples the respiration
rate was in the range from 7.15 to 10.1 mg CO2/kg.hour, with pile storage from
4.29 to 5.5 mg CO2/kg.hour, hermetically sealed from 4.1 to 4.4 mg CO2/kg.hour
and in trenches at an average level of 6.32 CO2/kg.hour. The respiration rate of
sugar beet with all studied storage methods with ozone treatment is less than the
respiration rate under conditions without treatment in the control samples, which is
explained by more favorable storage conditions with ozone treatment.

Study of sugar beet respiration intensity during ion ozone treatment. The re-
sults of the study of the effect of ion ozone treatment on the respiration intensity of
sugar beet under different storage conditions are presented in Table 6.

Itis evident from the data in Table 6 that the respiration rate in the control sam-
ples was within the range of 8.2 to 12.6 mg CO2/kg.hour, in a pile from 4.5 to 5.22
mg COZ2kg.hour, in a sealed container from 4.29 to 4.95 mg CO2kg.hour, and in a
trench from 7.7 to 12.6 mg CO2kg.hour.

The respiration rate of sugar beets in all studied storage methods with ion
ozone treatment was less than the respiration rate under conditions without treat-
ment (control variants), which is explained by more favorable storage conditions
with ion ozone treatment.

The effect of ozone treatment:

« Treatment with ozone flows significantly reduced the microbial load on the
surface of root crops, which led to a decrease in the number of diseased and
rotten specimens.

* The weight loss after ozone treatment was 10-15% lower compared to the
control group.

« The shelf life of root crops increased by 20-25% with optimal ozone concen-
tration and treatment time.
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Efficiency of ion-ozone treatment:

« lon-ozone treatment was more effective in combating bacterial infections due
to the combined action of ions and ozone.

* The number of diseased root crops decreased by 30% compared to untreat-
ed samples.

« Weight loss was minimal (5-8%), and shelf life reached 80% after 3 months
of storage.

Table 6 - Changes in the intensity of respiration of sugar beet under different
storage methods with ion ozone treatment

Amount of HCI used

for titration ml Respiratory
MLEr92 et () mg
9 : COZkg h
by f-fo by m-or
| 9,9 10,2 0,3
Xn I 9,9 10,2 0,3 0,3
I 8,8 10,2 1,15
- - | 8,4 10,2 1,55
1 Cagat - con , ' , 1,60 8,8
trol 1 8,3 10,2 1,65
| 10,2 11,3 0,8
2 10Z (Cagat 0,82 45
- 1) I 10,2 11,3 0,8
| 9,0 10,2 0,95
3 10Z (Cagat ) , ' 0,95 5,22
-2) I 9,0 10,2 0,95
R | 8,6 10,3 ,
4 Sealed 14 15 8,2
control [ 8,5 10,4 1,6
| 9,7 10,7 0,65
5 10Z (Sealed 0,65 4,29
-1) [ 9,7 10,7 0,65
| 8,9 10,1 0,9
6 10Z (Sealed 0.9 4,95
-2) I 8,9 10,1 0,9
R | 7,65 10,25 2,35
7 Trench 2,30 12,6
control I 7,7 10,25 2,35
| 8,3 10,2 ,
8 I0Z (Trench 17 17 77
-1) I 8,3 10,2 17

Conclusion. In general, based on the study of the physiological process oc-
curring in sugar beet during long-term storage based on changes in respiration
intensity, it is possible to cancel the importance of its reduction during ozone and
ion-ozone treatment, which leads to a decrease in all losses, including natural
loss. The use of ozone and ion-ozone flows has shown high efficiency in extending
the shelf life of sugar beet. The most significant results have been achieved using
ion-ozone treatment, which provides:

« Reduction of phytopathological damage.
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* Minimization of quantitative losses.

« Improvement of shelf life and suitability of root crops for processing.

The results ofthe study have been tested at Koksu Sugar Plant LLP and Merke
Sugar Plant LLP.

The introduction of these technologies into agricultural practice will increase
the economic efficiency of sugar production by reducing losses at the storage
stage and ensuring high quality of raw materials.
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N3TaeB A.N.1 AkusieBa M.A.], XXakaTaeBa A.H.2

'ANMaTUHCKUIA TEXHONOTMYECKNn yHUBepcuTeT, 1. AnmaTbl, KazaxctaH

XKazaxckuili Hay4yHO-uccnepoBaTesibCkuii UHCTUTYT 3eMNeaenns 1 pacTeHMEBOACTBA,
noc. Anmanbi6ak, AnMmaTuHckaa obnacTtb, KasaxcTtaH

NCC/NTIEAOBAHVE COXPAHAEMOCTN CAXAPHOW CBEK/Ibl MPU
O30HHOW 1 MOHOO30HHOW OBEPAEOTKE

AHHOTauusl. B cTaTbe npefcTaBneHbl pe3ynbTaTbl UCCNEL0BaHUSI COXPAHSIEMOCTU KOpHe-
N040B caxapHoil CBeK/bl Nocne 06paboTk 030HHLIMW U MOHOO30HHLIMY NoTokamu. Lienbo
nccnefoBaHnsa ABMSIOCH NPOANIEHNE CPOKA XPaHEHUs! Cbipbsi CaxapHOro NPov3BOACTBA 3a
cyeT aHTubakTepuanbHoli 06paboTKM M MUHUMMK3ALMKU NOTepb. [MPUMEHSIINCL UHHOBALM-
OHHblE€ TEXHO/IOTMWN O30HOBOW U MOHOO30HHOW 06PabOTKM, HaNpaBfEHHblE Ha YHUYTOXEHME
naToreHHoin Mukpodhnopbl 1 NpegoTepalleHne rHnenns. O3oH (O3 obnagaeT fe3nHpULMpy-
IOWMMUN CBOWCTBaMU, YHUUTOXAsA GakTepuu, cnopbl njeceHn u rpubkoB. IOHOO30HHbIE Mo-
TOKM, coyeTasi 030H U OTpULATENIbHO 3aPSHKEHHbIE WOHbI, YCUNMBAKT aHTMGaKTepranbHblii
adhhekT. B xone akcnepumeHTa OLEeHVMBaINUCh MHTEHCUMBHOCTL AblXaHWs KOPHENMIoAoB, Au-
HaMuka mMeTabo/Myecknx NPOLLeCcCOB U CTeNeHb BO3AeNCTBMS 030HA M MOHOO30HA. lMpoBe-
[EH aHasM3 KONMYEeCTBEHHbIX U3MEHEHUI A NPOAYKLMM, BKOYas: yObllb MacChl; KONMYECTBO
NopaXeHHbIX KOPHEN/I0A0B; CTENEHb MEXaHUYECKUX NOBPEXAEHUI; 06LmMe noTepn (YCyLuka,
THW/b, MECEHb); MPOLLEHT COXPAHSIEMOCTU KaueCTBEHHbIX KOpHennohoB. duTonatosornye-
cKasi OUeHKa BblsIBUMIA CHUWXEHUE MOPaXKeHHOCTW 60ne3HAMU. PesynbTaTbl NOATBEPAWN,
4TO 06paboTKa 030HOM M MOHOO3OHOM CHWXAeT NoTepu W NPoAseBaeT CPOK XPaHeHusi, co-
XpaHsas TOBapHbI/i BUA U BKYCOBble kayecTBa. DTO NOATBEPXAAET NepcrnekTUBHOCTL TEXHO-
NorUn ANsi caxapHol NPOMBbILMIEHHOCTH Kak 3(pheKTUBHOIO M 3KONOrMyeckn 6e3onacHoro
MeTofa XPaHeHUs Cbipbs.

KntoueBble cnoBa: caxapHas cBekna, XpaHeHne, 030H, MOHOO30H, 06paboTKa.

N3TaeB A.N.1 AkusieBa M.A.], XXakaTaeBa A.H.2

'AnMartbl TEXHOMOTUANBIK, yHUBEpcuTeTy AnmMartsl Y., Kas3ak,craH

X,azaK, eNHLWLWK X3He eaM K LapyalwbibIrbl Ibl/IbIMA-3€PTTEY UHCTUTYThI,
Anmanbibak ayblnibl, AnMaTbl 061bICbl, KazakcTaH

O30H X3HE MOHO30HAbI OHAEY ANAbIHAA KAHT KbI3bI/ILWLWACbBIHbIH
CAKTAY TYPAKTbINIb”AbIH 3EPTTEY

TYMingime. Makanaga KaHT Kbi3blALLAChIHbIL TYMHEKTEPLU 030HAbl X3HE MOHOO30H/b! arblH-
[apMeH eUfiereHHEeH Kellin cakTasny H3TUXenepi ycbiHblIraH. 3epTTeyAal, MakcaTbl - LUMKH
3aTTbl GakTepusira Kapcbl eufey X3He cakTay Keslwaen WhbirbiHAapAbl asaiTy apKbliibl KaHT
eHalplciiy Hen3n LWKU3aTbiHbIL cakTany Mep3iMiH y3apTy. MNatoreHaik MUKPOhIopaHbl O
X3He Wipy npouecTeplily angbiH any YLWiH 030HAbl X3HE WOHOO30HAb! eujey/ll MHHOBa-
LUMANbIK TEXHONOrMsANapsl kongaHbinasl. O3oH (O3 GakTepusinapgibl, Kerepy criopanapbiH
XaHe 3euephi XoATbiH KYWTi fe3nHDeKuusblKk kacuettepre ve. VIOHO030HAbI arbiHaap
030H MeH Tepic 3apagTanraH noHgapAbl 6ipikTipe oTbipbin, 6akTepusara kapcbl acepbl Ky-
WweliTeai. KkcnepuMeHT 6apbicbiHAa TYMHEKTEPAL, ThiHbIC any KapKblHAbIIbITbI, MeTa6osm-
KasnblK MpouecTepAal, AUHAMUKACH! X3HEe 030H MEH MOHOO30HHbLIL 3cep eTy Aeurew 6ara-
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naHAabl. 9KMHLY, caHAblk e3repicrepi TangaHbin, canmakTbil, KeMyi, 3akbiMaanraH TyliHekTep
caHbl, MexaHuKanblK 3aKbiMAaHy fapexeci, xannbl wWbirbiHaap (keby, wipy, 3ew), canabl
TyHEeKTepAL, cakTany naibi3bl kepceTkilTepi 3epTTengi. durtonaronoruansik 6aranay 6a-
pbiCbiHAA aypynapfbly, TapanybiHbil, TEMeHAereHi 6aikangpl. 3epTrey HaTuxenepi 030H
X3He MOHOO30HMEH eujey 3AITepLIL WUWaTTbil, MaccasblK XoranyblH asaiiTbin, caktay
Mep3iMiH y3apTyra MYMkiHAik 6epeTiHiH ganengegi. 3epTTey 6apbicbiHAa euaenreH TyhHek-
Tep y3ak yakbIT 60iibl Tayap/blk TYPiH X3He [3MAK KacueTTepiH cakTan kangbl. byn agioTuy
KaHT eHepKacibi YLWiH THiMAi X3He 3KOMOornsANbIK Kayincia caktay TEXHONOrUsAChLl peTiHae 60-
natarbl 30p ekelH pacTaifbl.

TYWMinai cesapep: KaHT Kbi3blWAC!, CaKTay, 030H, MOHOO30H, eley.
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NEPEBO/ CTATbW / MAKANAHBLL AYOJAPMACHI

N3TaeB A.MN.1 AknsieBa M.A.], )KakaTaeBa A.H.2

'ANMaTUHCKUIA TEXHONOrMYECKNn yHuBepcuTeT, 1. Anmatbl, KazaxctaH

Kaszaxckuii Hay4HO-uccnenoBaTenbCKUii MHCTUTYT 3eMnefennsa 1 pacTeHMeBOACTBa,
n. AnMmanbi6bak, AnMaTuHckas o6nactb, KazaxctaH

VCCNEAOBAHNE COXPAHAEMOCTW CAXAPHOW CBEK/IbI MPU
O30HHOW N MOHOO30HHOW OBPABOTKE

AHHOTauus. B cTaTbe npeacTaBfieHbl pe3ynbTaTbl UCC/eA0BaHUA COXPaHAEMOCTU KOpHe-
NN0JOB caxapHoii cBeknbl Nocne 06paboTkM O30HHBLIMU W MOHOO30HHBIMW NoTokamu. Lienb
nccnefoBaHus - NPOASIEHNE CPOKa XPaHEHWS Cbipbsi CaxapHOro Npou3BOACTBA 3a CYeT aH-
TnbakTepmanbHoil 06paboTkM U MUHUMU3ALMUW NOTepb. MNPUMEHANNCL UHHOBALMOHHbIE TeX-
HO/IOrMM O30HOBOI U WOHOO30HHOI 06pPaboTKM, HanpaB/ieHHble Ha YHWYTOXEHWEe naToreH-
HO MUKpod/Iopbl M NpegoTBpaleHne rumerdnsa. O3oH (O3 obnagaeT fe3nHpULMpyoWmMMm
CBOCTBaMW, YHUUTOXas 6GakTepuu, Cropbl NaeceHn u rpubkoB. VIOHOO30HHbIE MOTOKW, CO-
yeTas 030H U OTPULLATENbHO 3apSKEHHbIE NOHbI, YCUINBAKT aHTUbakTepmanbHblii addexT.
B xofe akcnepMmeHTa OLeHUBAINCh UHTEHCUBHOCTb AbIXaHUA KOPHEeNIo40B, ANHAMUKa Me-
Tabonnyecknx NpoLieccoB 1 cTeneHb BO3AeliCTBUA 030HA U MOHOO30HA. MpoBefeH aHanu3
KOMIMUECTBEHHbIX N3MEHEeHUI NPOAYKLMK, BKIOYasA: Y6blb MaCChl; KOSIMYECTBO NOPaXKEHHBIX
KOPHEMN0A0B; CTeneHb MeXaHW4Yecknx MoBpexpAeHuii; obme notepn (ycywka, rHuIb, nne-
CeHb); MPOLEHT COXPaHAEMOCTN KauyeCTBEHHbIX KOpHen1040B. duTonaTonoruyeckas oueHka
BbISIBAMA CHUXEHNE NMOPAXEHHOCTW 60n1e3HAMU. Pe3ynbTaTtbl NOATBEPANAN, YTO 06paboTka
030HOM Y MOHOO30HOM CHWXaeT NoTepu 1 Npo/eBaeT CPOK XPaHEHUS, COXPaHAS TOBapHbIii
BUJ, N BKYCOBble KayecTBa. ITO NoATBepxAaeT NnepcnekTUBHOCTb TEXHOMOMUW NS caxap-
HOW NPOMbILLNEHHOCTH Kak 3h(heKTUBHOro M aKonornyeckn 6e3onacHoro mMetoga XpaHeHus
CbIpbS.

KntoueBble cnoBa: caxapHas cBekna, XpaHeHuWe caxapHoli CBek/bl, 030HOBasi 06paboTka,
MOHOO30H, 06paboTka.

BeepgeHne. CaxapHyt CBeky NpUHUMAT naptuamu. laptvein cuuTaot
nboe KONMYEeCcTBO CBEK/bl, AOCTaB/IEHHOE B OAHOW TPaHCMOPTHOW eauHuue u
ohopMNIEHHOE OAHUM [OKYMeHTOM. [lo B3BeLUMBAHUA CBEK/Yy OCMaTpuBaeT KOH-
TPO/Sb W, UCXOAA U3 ee (DU3NYECKOTO COCTOSHWSA. ChnenocTu, obLuei 3arpsasHeH-
HOCTU W AaHHbIX NPeAy60pPOYHOro XMMUKO-PUTONATONOrMYECKOro ob6cnenoBaHns
noceBOB, pacnpejenser no cpokam xpaHeHus [1-2].

CoBpemeHHas nporpeccuBHas TEXHONOMMA MPUEMKM U XpaHEHWs KOPHenso-
[OB caxapHOW cBekbl, ybpaHHOI KombGaliHOM, npegycMaTpuBaeT BbINOSIHEHME
Cnefywmnx BaXHeWWnX MeponpuaTuin: npegybopoyHoe MaccoBoe XMMUKO-(hu-
Tonatonornyeckoe obcneposaHne NOCEBOB CBEK/Ibl; NMPUEMKY CBEK/bl B CTPOrom
cooTBeTcTBUM € TpeboBaHusaMu FTOCT 17421; pacnpegeneHne CBeK/bl Ha KaTero-
pvM MO CpoKaM XpaHeHus 1 nepepaboTku; AOOUMCTKY CBEK/bl OT nNpumecei nepeg
YKNaAkon B Karatbl; NPUMEHeHNe XMMUYecKnx npenapatoB Ans o6paboTku cee-
K/bl, yKNaAblBAEMOW Ha XpaHeHue; BEHTUNUPOBaHWE KaraToB YBN@XHEHHbIM BO3-
OYyXOM; UCMO/b30BaHne aBTOMaTU3MPOBaHHbIX CPEeACTB KOHTPONS U perynnposa-
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HWUA TeMMNepaTypHOro pexuma; 3awnTy CBeK/bl OT YBAAAHUA U NOAMOPaXNBaHUA
(HaHeceHVe Ha NOBEPXHOCTb KaraToB C/1I09 M3BECTKOBOrO MOJIOKA W YKpbITUE UX
TEennou3oNALMOHHBIMKM MaTepuanamu); MCNoib3oBaHWe ChaBHbIX MNA0WAanoK,
060pyl0BaHHbIX CMCTEMaMW aKTUBHOTO BEHTWU/IMPOBAHMSA A8 KPATKOCPOYHOro
XpaHeHusi CBEK/bl M Nojaun ee Ha nepepaboTky; NPYMEHeHVe MexXaHW3MOB ANns
nojayv CBeK/bl U3 KaratoB Ha nepepaboTky, obecneuymBatoWyx MUHUMASIbHbIE
noTepu cBeksiomacchl 1 caxapa [3-4].

Csekna, gocTtasnsieMas c nosnei B aBTomallnHax ¢ 6optamm, pasrpyxaercsa u
yKnagbiBaeTca B Karatbl: Ha KaraTHbIX HOMSAX - C NOMOLLbIO MOGW/IbHbLIX CBEK/I0Y-
KNafumKoB, Ha MeXaHU3MPOBaHHbIX CKnajax W nnaowankax ¢ TeepabiM MOKPbITU-
€M C NOMOLLbI0 (DPOHTA/IbHbLIX CBEK/TOYKIaA4MKOB HA NHEBMOKO/IECHOM X044y Wn
penbcoBbIX [5-6].

Mpv NpaBWAbHO NPOBEAEHHOM 3aMOpPaXWBaHWW CBEK/IbI AblXaHWe U Bce Npo-
ueccbl 06MeHa B KOopHennogax npekpawatoTcs. XMMUUYECKUA COCTaB M TEXHOO-
rmyeckue KayecTBa 3aMOPOXEHHON 1 CBEXel CBEK/bl NPakTUYecKn Of4UHAKOBbI.

depmeHTbl NpY 3aMOpaXXMBaHUM He WMHaKTMBUPYKTCA. [Mpn oTTavBaHUM xe
KOPHENO40B MX aKTMBHOCTb BOCCTaHaB/IMBAETCA, UTO MOATBEpXAaeTca nodep-
HEHVEM CBEK/IOBUYHON TKaHu M 6bICTPbIM TMAPOSIM30M caxaposbl [7-8].

YCTaHOBNEHO TakXe, YTO XOPOLLO XPaHUTCHA CBEXeBblKONaHHasA, HenoABs/eH-
Has MbiTas CBekna C CoAepXaHWeM CWUbHO TPaBMUPOBAHHbLIX KOPHENMNOA0B He
6onee 15 % wu 3eneHoli maccbl He 6osiee 3 %. MNoaBsANEHHbIE KOPHEN0A4blI nocne
MOVIKM XPaHATCA XYyXe, YEM HEMbITbIE.

Ycnex XxpaHeHuss BO MHOTOM 3aBWCUT OT ra3oBOro cCocCTaBa karaTHOro BO3f4y-
Xa, B YaCTHOCTW COOTHOLLEHWS yrnekucnoro rasa v kucnopoga. Havbonee 6na-
ronpuaTHbIE YC/I0BUA A8 XpPaHEeHUS MaTOUYHbIX KOPHENIOA0B CO34al0TCA, ecnun B
KaraTHOM BO34yxe Kucnopoga cogepxutcs 12-14 %, yrnekncnoro rasa — OKOJ0
5 %. lMpn xpaHeHUn MaTOYHbIX KOPHEM/0L40B CBEK/bl B YC/I0BUSAX MOBbILLIEHHOW
KOHUEHTpauun Yriekncnoro rasa He TO/Ibko HabnwofalwTcsa NoTepu macchbl u ca-
xapa (B CBs3M C 60/1ee MHTEHCMBHbIM AblXaHWeM), U TeM 60/blie, YeM 60/blie B
XpaHunuLe yrneknucnoTbl, HO Y CHUKAEeTCA CeMEHHas MX NPOAYKTUBHOCTb. B onbl-
Tax H. N. KopxeHko (BHWNC) npu xpaHeHun MaTOYHbIX KOPHEMN/040B B TeYeHue
Mecsaua B XpaHunuile, rge KoHUeHTpauusa Yriekucsoro rasa cocTtas/issia OKoso
60%, OHM NOTEpPANN CNOCOGHOCTb K MpopacTaHuio. Mnméenb UEeHTPasibHON MOYKK
Ha6bnoganacb y 16,3% npu xpaHeHnn B TedeHne 20 gHein ny 30% npu xpaneHun
30 pHelt 6e3 poctyna Bo3ayxa B xpaHunuwe. CpefHuUid ypoxai ceMsiH ¢ 04HOro
pacTeHus 6bi1 90 1 75 1, a Npu xpaHeHUn 6e3 pocTtyna Bo3gyxa B TeueHue 10
aHen - 123 r. Mpu OTCYTCTBMM aspauuun, YTO MOXeT 6bITb B Karatax co CBEK/IO0M,
HaKomM/eHne yrnekucaoro rasa 6bICTpo Bo3pacTaeT. VIMeeT 3HayeHne u Temnepa-
Typa B XxpaHunuuie. Ecnn oHa B npegenax 0°, 2°C, TO yrnekucsnblii ra3 Hakanau-
BaeTCA MOCTENEHHO M COOTBETCTBEHHO YMEHbLUAETCH COfepXaHue kucaopoja B
XpaHunuuwax. Ecnu Temnepatypa 8°C u Bbilwe, TO KONMYECTBO YI/IEKMCNONO rasa
yXe Ha NATbIA AeHb MoXeT 6biTb 25-30 %, ecnn HeT focTyna BO3Ayxa B XpaHuu-
we. OTcloga cnefyeT NpakTUyYecknii BbIBOA, YTO A/INTENbHOE XpaHeHNe MaTOYHbIX
KOpPHEN/OAO0B B KaraTax, rge HapylleHa aspauus, HeEM36exHO NpUBOANT U K NoTe-
PSAIM XpaHUMbIX KOPHENMIO0A0B, Y K CHKEHUIO UX CEMEHHOI NpoAyKTUBHOCTK [9-10].

[a30BbIi cOCTaB BO3fyXa B XpaHWIuWe MOXeT U3MEHATbCA M B 3aBUCUMO-
CTW OT CTENEeHW 3arpsA3HEeHHOCTU CBek/bl. lMpucTasBwas rpasb 3akynopusaeT Mo-
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BEPXHOCTb KOPHEMN/I0A0B U MPOMEXYTKA MEXAY HUMM, YTO 3aTpyAHAEeT aspauuio,
noBbILaeT TeMnepaTypy, B pe3y/nbTare noBbllLAeTCs aKTMBHOCTb MUKPOOpPraHm3-
MOB 1 UHTEHCUBHOCTb [bIXaHuS.

[na HOpManbHOro XpaHeHusi CBEK/bl BPeAHO M36bITOUHOE KOMUYECTBO He
TOMbKO YINEKUCNOThl, HO U kucropofa. CHMXEeHWEe YPOBHA Kucnopoga B cpefe
noBbILWAeT X0/1040CTOWKOCTb, 0GOoralleHne cpepbl yriaekucnbiM ra3om ocnabnser
[OblXxaHue CBek/bl, a oboralieHne KUCNopoA0oM CTUMYNUPYET AbixaHue. Xopoluee
XpaHeHne cBek/bl TpebyeT yMepeHHOro fAbixaHus. 3HauuTesIbHOE KO/IMYECTBO
yrnekncnoTbl, obpasyemMoe B Xxofe [AblXaHus, yaepXuBaeTcs KopHennogamu, a
ec/nn AaTtb CBEeXWii Bo3ayX, TO yriekucnorta cpasy xe ocBoboxgaercs. Hago yuu-
TbiBaTb, YTO [M1aBHbIA BO36YANTENb KaraTHOW rHUAn — rpubok BoTputuccuHepea
— aspob, No3ToMy NPUTOK KMCNOpPOLa MOXeT CTUMYyupoBaTb ero passutme [11-
12].

Mepbl npeaynpexneHns HapyLleHnss HOpMasibHOro ra3oBOro cocTaBa Bo3gyxa
B XpaHunuuie: cobnigartb pekoMeHaauun no rny6rHe TpaHwel U BbiCOTE YKpPbI-
TUSI KaraToB; He A0NyCcKaTb MOBbILEHHOMO YBIAXHEHNS MOYBbI U CU/IBHOTO 3arpss-
HEHWS CBEK/Ibl, He BblAENATbL NOJA KaraTHoe Mosie yvacTku ¢ 6awauamm, ¢ BbICOKUM
YPOBHEM TPYHTOBbLIX BOJ, Ha CU/IbHO 3an/biBatloLLMX NOYBAX; BECHON He 3aepxu-
BaTb BblEMKY KOPHEMN/0A0B NOC/E CHATUSA 3eMISIHOTO YKPbITUSI.

MeTozbl nccrefoBaHus. B xoe akcneprvMeHTa caxapHas cBekna nojsepra-
nacb 06paboTke 030HHbLIMW Y MOHOO30HHLIMU MOTOKAMU B Pa3/IMYHbIX PEXUMAX,
KOTOpble pa3nnyasanchb:

- KoHueHTpaumen o3oHa (B 3aBMCUMOCTM OT Tuna o6paboTkm);

- MpoAo/MHKNTENBHOCTLIO BO3AENCTBUSA (BPEMEHHbIE MHTEPBasbl 06PabOTKN);

- TemnepaTtypHbIMU YC/IOBUSIMU XPaHeHNs nocne o6paboTku.

OueHka aghheKkTMBHOCTM 06pabOTKN BKAOYana B cebsi KOMM/IEKCHOE U3yYeHne
COCTOSIHUAI KOPHEN/IOA0B Ha pa3Hblx 3Tanax xpaHeHus. Bbinn npoBedeHbl cnepy-
olwme aHanum3abl:

1 OnpefeneHne MHTEHCUBHOCTYU AblXaHUSl - U3MEpPEeHWe BblAeNIeHNs YreKnc-
710r0 rasa Ans OueHKM MeTabosmyeckoll akTUBHOCTWM KOPHeNnso4oB. Bbicokasi WH-
TEHCVMBHOCTb [ibIXaHUs CBUAETENbCTBYET 06 YCKOPEHHbLIX NMpoLeccax pasnoxeHus
N CHUXKEHNN COXPaHSieMOCTM.

2. KonuuecTBeHHbI aHann3 CoXpaHeHHOW MpoAyKuuKU - B3BeLUMBaHWE U yyeT
Maccbl NPOAYKUMM Ha pasHblX 3Tanax XpaHeHus ANs BbISABIEHUSI AMHAMUKM MO-
Tepsb.

3. duTonaTonornyeckas oueHka KOPHEM/I0A0B - U3YyYEHUE Ha/Muusi U pacnpo-
CTpaHeHHOCTU TPUBKOBLIX U GakTepuanbHbiX 3a60/1eBaHuli, OLeHka cTeneHn nopa-
XEHVS U BbISIB/IEHVNE NATONOTMUYECKNX U3MEHEHUIA.

OnpefeneHne WHTEHCUBHOCTU AbixaHua. [py nNpoBefeHUN BCEBO3MOXHbIX
nccnenoBaHuii ¢ XpaHeHWeM KNyGHel WaM OBOLER yA06HbIM ABNSETCA cnocob
onpefieneHuns AblXxaHUsi B TepPMETUYHO 3aKpbIThbIX 3KcMkaTopax. CylHOCTb MeToa
COCTOUT B TOM, 4YTO Bblgensemas yrnekucnora nornouaetcs efkum HaTtpuem ¢
06pa3oBaHNeM YreKUC/bIX COMX, KOMIMYECTBO KOTOPOW paccunTbiBaeTcst No pas-
HMLEe TUTPOBAHUS NMOJIyYEHHOTO pacTBopa B NPUCYTCTBUMU peHoNTanemHa n me-
TUNopaHxa.

JKcMKaTopa A0/MKHbI 3aKpblBaTbCA repMeTUyHO. [poBepsitoT repMeTUUYHOCTb
3KCMKATOPOB CreayolmmMm 06pa3oM: B NOArOTOB/IEHHbIN Cyxoli aKcukaTop knagyT
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NOAOXOKEHHYIO GyMary 1 3aKpblBaloT, €C/In Yepes3 CyTKM IKCUKATOp COoXpaHsieT Ba-
KyyM, TO OH repMeTV/yeH, ero MOXHO UCNoNb30BaThb ANS OnbiTa.

Pasmep akcukaTopa 3aBUCWUT OT BeIMUYUHBLI MPOOGbI U MPOAO/MKUTENBHOCTH
onbiTa. Pacuyét gomkeH ObiTb Takoi, 4YTOObl K KOHLY OMblTa HaBECKOW OblN0 UC-
Nnosb30BaHO OKOJ/I0 MOJIOBMHbI KWC/OPOAA, 3akK/l4Y4EHHOro B 3KcukaTope. [Ans
o6ecneyeHns repMeTUYHOCTY KPbILLKU 3KCMKaTopa NpoMasbiBatoT Ba3eIMHOM Wan
cmaskoi. Onsa onbiTa Heobxoammbl 0,5 H pacTBopbl HCI n NaOH, a Takxe pacTBo-
pbl MHAVKATOPOB heHoNTanenHa n meTuaopaHxa.

O6bI4HO BepeTcs cpefHas npoba osouwienn 0,5-1 kr knybHei. Kaxpoe onpepae-
NleHve npoBoauTCcA B 2,3 KpaTHOW NOBTOPHOCTMW, ANS Yero roToBAT COOTBETCTBY-
oliee KoIM4yecTBO TUMNYHBLIX U O4UMHAKOBbLIX NPo6. Ha AHO akcukaTtopa B uvallke
MeTtpn nomewatot 50 mn 0,5 H WENOYL (MHTEHCUBHOCTL AbIXaHUSA He NpeBbiaeT
10 mr CO28B yac, a HaBecke 0,5 kr). 3Ty onepauunio HYXXHO NPOBOAUTL KakK MOXHO
6biCcTpee, 4TOObI Wenoyb nornotuna MeHbwe CO2 n3 Bo3gyxa. O4HOBPEMEHHO
CTaBAT Takne Xe 3KCMKaTopbl, HO 6e3 OBOLLEel (KOHTPOb AN LesoYb).

Kny6Hn nnm oBowm Hag WENo4Yblo BblaepXmnsatoT 06bl4HO 12-24 vaca. AnsA
NoNy4eHUss CpaBHUMbIX AaHHbIX, onpefeneHve Heo6xoaMMO NMPOBOANTL NPU OAU-
HaKoBOW TemnepaTtype, Tak Kak UHTEHCUBHOCTb AbIXaHUS CU/IbHO 3aBUCUT OT TEM-
nepatypbl. B NoArotoBneHHble 3KCUKATOPbLI C LLENOYbI0 HA MNOACTaBKW BKNafbl-
LUK nooyepesHO MOMeLarT Npobbl C TakMM pacyeToM, YTOObI KOpPHeNaoA4bl Ha
Kacanucb LWenouyn, a B WENOYb He nonagana rpsasb. BblHUMaOT nNpobbl B TOM
Xe nopsifike, B kakoM 3aknafbiBanu. LWenoub BbINMBAKT B KOAGbI M MAOTHO WX
3akpblBaloT. Ha TutpoBaHue 6epétca 10 Ma Wwenoynm B 2 KpaTHOW NOBTOPHOCTMU:
€CNN JaHHble napasniefibHblX TUTPOBaHWI He coBnagalwT, TO YMCNO MOBTOPHbIX
TUTPOBaHW yBeNuumMBaloT. TUTpoBaHue NpoBoAAT 0,5 H CONAHOM KMCNOTOW CHa-
Yyana B npucyTcTBuM 1-2 kanesnb heHondtanenHa o obecLpeymBaHns, a 3aTem
pobaeneHnem metunopaHxa (1-2 kanenu) 4o U3MEHEHUS OKPaCKK.

VHTEHCMBHOCTb AbIXaHUs onpegenseTcs KoNM4ecTBOM YrneknCcnoThbl, Bblaens-
emoi (Mr) 1 kr oBouien 3a 1yac npeonpefenéHHoin Temnepartype (y4uTbiBaeTcs B
KaxoM OTAEe/IbHOM Cyyas).

_a-ZKlllA
= TPB

roe:

a - pasHuua TUTPOBaHMii MO heHoNMTANENHY U METUIOPaHXy (3a BbIYETOM pasHMLibl
TUTPOBAHMUS KOHTPO/IE HA LLENoYb), M.

K - nonpaska K TUTPY KACNOThI.

A - 06bEM LWEouM, NOMeWwaHHoN B aKcukaTope, M

B - 06beM LLesoumn, B3aTblii Ha TUTPOBAHUS, M.

T- Bpems 3KCnosuumu, vac.

P- Bec npobbl, Kr.

. aKk-55A
VHTEHCMBHOCTb [blXaHWA caxapHoW cBeknbl - } = T p b

rae:
a - pasHuua TUTPOBaHWUi No dreHonTanenHy N MeTunopaHxy (3a BblYEeTOM pasHULbl
TUTPOBAHWUS KOHTPOJSIE Ha Wenoyb) - M (X.n)
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A - 06beM Lenoun, NoMellaHHoW B akcukarope, 50 mn

B - obbem Lenoun B3ATLIA Ha TUTpPOBaHUs, 10 Mn

T- Bpems akcnosunuuu, 5 u.

P- Bec npo6bl, 1 kr

5,5 - koadpdumumeHT nepecuéta mn NaOH ycBoeHHoro CO2Ha mr CO2

Ha 1 mn 0,1 H pactBopa wenounm unget 2,2 mr CO2,a Ha 1 mn 0,25 H
pacTBopa wenoun uaet:

0,1 H-2,2 MTCO2

0,25 H X

0,25 m2,2
X = =55
0,1

K- nonpaska K TUTPY KC/OTbI

MJILLENoYN
= nowejuiee Ha TUTpoBaHue no cheHongranenHy
MJIKUCNOTbI

10 mn NaOH)
K~(10 mn HCl)— =1 Ha 10 mn 0,25 H NaOH nowno 10 mn 0,25 H HCI

akm55A aml -55 =50 _ r
1~ TP B ~ 5110 - a'b5s

MeToguka wuccnefoBaHuii no xpaHeHuio kKopHennogos. [Ona ANUTENIbLHOTO
XpaHeHUs1 KOpHeNo4bl BblpaliMBalT Ha NA0LOPOAHBLIX NOYBaX. Ypoxai [O/KeH
6bITb BblpalleH Npu Co6MAEHNN OCHOBHbIX TpeGOBaHMI arpoOTEXHUKX: NpPU Bbl-
[epX1BaHUM ceBOOBOPOTOB, NPU paLMoHa/IbHOM NPUMEHEHUN yA0BPEHWIA, NnecTu-
LMA0B 1 opolleHns. B nouBe He AO/MKHO ObiTb BO3OyauTenen 6onesHein, 0CO6EHHO
cdhomo3a u cepas rHunW. [ns nocesa WUCMNOMb3YHT YUCTOCOPTHbIE CEMEHA OAHOM
napTuu.

B npouiecce xpaHeHusi aHa/IM3npPoOBaNUCh Creayowmne napamMmeTpsi:

* Y6bINlb Macchl - KO/IMYEeCTBEHHble NoTepy MaccChbl KOPHENo040B M3-3a ucna-
peHusi Barn U metaboInyeckoii akTUBHOCTU.

* KonnyectBo 60MbHbIX KOPHENOAOB - 051 KOPHENNOA0B, NOPaXeHHbIX (hu-
TonatoreHamu (rHUAK, nNneceHb U 6akTepuanbHble NHAEKLMN).

* MexaHn4eckne MNOBPEXAEHUS - OLEeHKa BHELUHUX AedeKTOB U TpaBM, BO3-
HUKLLMX NpW c6ope 1 TpaHCNOPTUPOBKE.

« O6LlKMe noTepu - COBOKYNHOCTb BCeX (DOPM YTpaT, BK/I4Yas eCTeCTBEHHYHO
y6bi/b, NOBPEXAEHUS U NOpaXeHne 3aboneBaHUAMMU.

« CoXpaHsieMOoCTb - NPOLLEHT 340POBbLIX U MPUTOAHbIX K AaNbHelweli nepepa-
60TKE KOPHEMN/0A0B Yepes onpeAesieHHble UHTepPBasibl XpaHeHUs.

YéupaTb ypoxain u oTéupaTb ypoxalh Ha XpaHeHne HeobxoAumo [0 HacTy-
NeHNs 3aMOpPO3KOB. ONbITHYIO NPOAYKLUMIO CneayeT CBe3TH B ieHb YGOPKM Ha no-
CTOSIHHOE MECTO XpaHEeHWsi, YTOObl KOPHENAoAbl He yTpaTu/n YacTb BNaru U He
NnornoTUAN ee U3 BNaXHOr0 BO34yXa, YTO MOXET CKa3aTbCsl Ha COXPaHSeMOCTU.
Mocne 3aBO3a KOPHEMIOAOB B XpaHUNulie crefyeT BblAepXaTb WX HECKONbKO
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OHel Ana BblpaBHMBAHUSA MO TYPropHOro coctosiHus. Bce BapuaHTbl O4HOMO OMbl-
Ta O0/MKHbI GbITh 3a/10KEHbI B TEYEHWE OAHOr0 AHA. 3aknablBaloT B ONbIT TO/IbKO
3[10pOBblE, YUCTblE, CyXue, He NOBPEeXAEeHHble BpeauTensamm u 6onesHamu, 6es
MeXaHMYecKnx NoBpexAeHuin, He NoABSAALLME KOPHENIo4bl CPeAHWX pa3Mepos,
XapakTepHble A8 copTa M ypoxas [aHHOro roga. 3anoXeHHble KOpHennoApl
OOJ/DKHbI cOOTBETCTBOBaThH TpeboBaHma NOCTa PasHuua B pasmepax KOpHenso-
[OOB CKa3blBaeTCA Ha WHTEHCVMBHOCTW [AbIXaHWs, UCNapeHun Brarv, XMMuUYeckoMm
cocTaBe, MexaHW4yecKo NPOoYHOCTV WM Ap. nokasaTtenax. Pasnuuus B ybblin mac-
Cbl MOTYT 6bITb 60N1bLUIMMKM, NO3TOMY CriegyeT 3aknagbiBaTb KOPHENNOAbl CPeHNX
pasmepoB ¥ OAVHAKOBbIX B Pa3/IMYHbIX BapuaHTax.

Macca y4yeTHOro o6pasua AN OBOLLE CO CPeAHUMMW U KPYNHbIMU KOPHENo-
OamMu, YMCNO NOBTOPEHUI - He MeHee 3. O6sA3aTeNbHbIM AO/MKEH OblTb 3/1EMEHT
CpaBHEHUs, NO3TOMY OAHUM W3 BapuvaHTOB AO/MKEH ObiTb KOHTPO/b (CTaHAapT).
OfUH KOHTPOb JO/MKEH NpUXoauTbesa Ha 10-12 BapuaHTOB.

Cxema 0AHOAKTOPHOro OfnbiTa AO/MKHA ObiTb MOCTPOEHa C cobngeHvem
npyvHUMNa eMHCTBEHHOTO pasnyus, Npu TOXAeCcTBe NPOUYUX YCNOBUN.

B xpaHunuue ANns XpaHeHus KOPHeNI040B HEO6XOAUMMO B BO3MOXHO KOPOT-
KWA CPOK A0BECTV TemnepaTypy A0 ONTMMasbHOM. B MecTax pacnosioxXeHns Bcex
BapMaHTOB ONbITa, BKIOYAS KOHTPO/IbHbIM AOMKEH ObITh CO34aH OAMHAKOBbIV OnN-
TUMasbHbIA pexnMm XpaHeHus. PekoMeHayeTcs XpaHuTb npu Temnepartype 00C c
KonebaHnsamMun B npegenax ot -0,5 go +10C npy OTHOCUTE/IbHOI BNAXHOCTU BO3-
nyxa 95-98%. Csekny - npu temnepatype +10C, He Hmke 0, NpU OTHOCUTENLHOIA
B/T@XHOCTM BO3A4yxa - He Bbilwe 95%.

Mpy CHATUM 06pPa3LLOB C XpaHEeHUss NPOBOAUTCA NOJIHBIA aHaNn3 KOSIMYEeCTBEH-
HbIX U3MEHEHWI COXpaHMBLLENCA NPoayKuMM 1 hutonaTonornyeckas OueHka:

- y6bINb Macchl (MoTepu OT AbIXaHUSA U UcnapeHus), onpeaenseTcs pasHuuen
B Bece yyeTHOro obpasua npu 3aknajgke Ha XpaHeHue W CHATUA nocne AAuTeNb-
HOro XpaHeHus;

- BbIXO/Z MOJIHOLLEHHbIX KOPHEM/0AO0B, ONpefenseTcs B3BeLUMBaHUEM COXpa-
HUBLUECS NOTHOLLEHHON NpOAYKUNW;

- abCcoNoTHbIM 0TX0A, OnpefenseTca B3BELUMBAHUMEM HEMPUIOLHOW K ynoTpe-
61eHNI0 NPOAYKLMN 1 oNpefensieTcs ero OTHOLIEHME K Becy 3a/10KeHHOro obpas-
ua;

- KONU4ecTBO 60MbHBLIX KOpPHENNoAoB (0TbMpaeTca NPOAyKUMS, MOpaxeHHas
60/1e3HAMU C y4eTOM BMAOB 6onesHen);

- Apyrue notepu (NOAMOPOXEHHbIE, BAMbIE) YUUTbIBAIOTCA OTAE/IbHO WX B
COBOKYMHOCTM C APYrMMY OTXO4aMMN UM Kak abCoMOTHBIA 0TX0A4;

- NpopoCLUNe KOPHEN0Abl XapakTepusyT CTENEHb BbiIXO4Aa M3 COCTOSHUA MO-
Kosi. OnpefenseTca NPOUEHT NPOPOCLUNX KOPHENI0A40B B yYeTHOM 06pasLe;

- obwme noTepu, cknagbiBalTCa U3 ybblsIM Maccbl U abCONOTHOrO O0TX0Aa.

Pe3ynbTatbl y4eTOB BblpaXaloT B MPOLLEHTax K Macce KOPHENI0408B, 3a/10XKeEH-
HbIX Ha XpaHeHwue.

[ns onpepeneHns kauyecTBEHHbIX WU3MEHEHUIA NMPU XpaHeHUW M3yyatoT BUoxXu-
MUYeckuin coctas. Buoxumuyeckme aHanusbl NPOBOAAT MO 06LENPUHATHIM METO-
OvkaM nepep 3aknafkoil KOpHEN/o040B Ha XpaHeHwe u nocne Hero. OnpefensoT
M3MEHeHMs CyXoro BellecTBa, caxapos, ButamuHa C, kapotuHa. MNMpoba ana xmmum-
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4Yeckoro aHasnamsa [0/IKHa COCTOATb He MeHee, yeM 13 10 KOpPHens040B W NOJSIHO-
CTbl0 MpeAcTaBNATb CpefHuin obpasel, OT BapuaHTa onbiTa. AHa/U3 NPoBOAAT B
OeHb B3ATUA NPobbl. AHANTU3NPYIOT KOPHENoA4bl 6€3 3a4MCTKM NOKPOBHbIX TKAHE.

Pe3ynbTaTbl U 06CYyXAeHME. CoxpaHAeMOCTb CaxapHOW CBEKIbl X03sl-
cTBa KoKCyckoro paiioHa npu 030HHON o6pab6oTke. COXpaHAEMOCTb CaxapHoW
CBEK/1bl XapaKkTepunsyeTcs ypOBHEM He NOTEPSHHON MaccChl NPV BbleMKe 3Tol mac-
Cbl, Bblp@xaeMblM B MPOLEHTHOM COOTHOLLEeHuW. MNoTepn o6LLeil Macchbl caxapHoii
CBeK/1bl CK1afblBaeTCA U3 CrIeAyLLINX XapakTepUCTUK - eCTECTBEHHOW ybbinn (%),
60MbHbIX KNy6HeN (%), MexaHn4yeckux noBpexaeHunin (%).

B gaHHOM cnyvae, B x03salicTBe Kokcyckoro paiioHa AnmaTuHCKOl obnacTu,
npoBefeHbl UccnefoBaHns no onpefeneHnto COXpaHAeMOoCT caxapHON CBEK/bI C
BblYeTOM 06LLeil NoTepn macchl, KOTOpble onpeaensnnch B TPEX napameTpax no
pasHbIM crnocobam A/IMTENIbHOrO XpaHeHnsi Npy 030HHON 06paboTKe.

PesynbTatbl McClefOBaHWA COXPaAHAEMOCTM caxapHO CBeKNbl npuBefeHa B
Tabnuue 1

Mo pe3ynbTaTam OLEHK/ COXPaHAEeMOCTU caxapHoli CBeK/bl U3 Xo3aicTBa Kok-
CYCKOro paiioHa, XpaHsweinca npn pasfimyHblix cnocobax XxpaHeHss OTMEYEHO, YTO
BCe BapuaHTbl C 06paboTKOV 030HOM MpY KaraTHOM, repMeTUYHOM Y TpaHLUEeRHOM
cnocobax XpaHeHus MpeBbIWAT N0 COXPAHAEMOCTU KOHTPOJibHble BapuaHThbl.
CoxpaHaeMOCTb CaxapHblii CBEK/Ibl B YCOBUAX repMETUYHOrO XpaHeHns ¢ obpa-
60TKOli 030HOM NpeBbIaeT OCTaslbHble CNOCO6bI XpaHEeHMS.

CoxpaHfieMOCTb caxapHoil cBeknbl MepKeHCKOro caxapHoro 3asofga, obpa-
60TaHHOW NOHOO30HHBLIM NOTOKOM. AHa/I0rMYHbIM 06pa3om, NPoBeAeHbl nccne-
[OBaHune no onpefeneHno CoOXPaHaeMOoCTU caxapHOi CBeK/bl pa3HbiM Cnocobom
XpaHeHusi (karatHoe, repMeTMyYHoe M TpaHLWenHoe) C MOHOO30HHOW 06paboTKON B
Tpex NOBTOPHOCTAX. Bblnn Takke onpegeneHbl cnepywouive notepu: ecTtecTBeH-
Has yo6binib (%), 60/bHbIE KTYOHUKM (%) MexaHuyeckoe nospexpaeHue (%), cym-
MUPYS UX yCTaHOBMEHbI 06LMe NnoTepun, Macchl, KOTOpble MO3BO/INAN YCTAHOBUTb
COXpPaHAeMOCTb CaxapHOW CBEK/bl MPY pasHbIX CNocobax XxpaHeHus.

PesynbTatbl nccnefoBaHus nNo onpefeneHnio CoOXpaHseMoCcTn caxapHoi cee-
Kbl NPV pasHbIxX cnocobax ANUTENbHOro XpaHeHus, npuBeAeHbl B Tabnuue 2.

Mo pesynbTaTam OLEHKM COXPaHAEeMOCTW caxapHOW CBek/bl W3 X034icTBa
MepKeHCKOoro palioHa, XpaHsWwencs npyM pasnnmyHbix cnocobax xpaHeHUs oTmeue-
HO, YTO BCe BapuaHTbl C 06paboTKON MOHOO30HOM NPU KaraTHOM, FepMEeTUYHOM U
TpaHLWenHOM cnocobax XpaHeHUs NpeBbIatoT N0 COXPAHAEMOCTN KOHTPOJibHble
BapuaHTbl. COXpaHAEeMOCTb CaxapHblii CBEK/bl B YC/IOBUAX repPMETUYHOIO XpaHe-
HVA ¢ 06pab0oTKON MOHOO30HOM MpPEBbLILIAET OCTallbHble BApUaHThI.

dunTOnaToNOrnyeckas oueHka caxapHoW cBeKNbl ypoxasa u3 xo3ancTea Kok-
CcycKoro paiioHa c 030HHOW o6pab6oTkKoi. KO/IMyecTBEHHO-KaueCTBEHHOE noTepu
caxapHOoi cBekNbl Npy ANNTENIbHOM XPaHEeHWN NMPOMUCXOAUT B OCHOBHOM OT 6051e3-
HW, Bbl3BaHHble 60/1IE3HETBOPHLIMWU MWKPOOPraHM3MamMy Takume Kak cepasi THWb
(Botrytiscinerea), dpomo3 (Phomabetae) n coy3apuossl (Fusariumspp). YctaHoBne-
HMA NOTEepU caxapHOl CBeK/bl OT NpUBEAEHHbIX BMAOB 60/1€3HM NO3BOMASET Npo-
BECTU (PMTONATOSIOTMYECKON OLEHKM COCTOSIHWE CaxapHO CBEK/bl Npu ANUTENb-
HOM XpaHeHuwn.
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Ta6bnuua-1 - i3ameHeHne nokasaTens COXpaHAeMOoCTHn caxapH0|‘/’1 CBeK/bl Npy ANNTE/IbHOM XpaHEeHNN pa3HbIMK crnocob6amu

HasBaHue 06-
pasua

Karart-

KOHTPO/bHbIN

03
(karaT-1)

03
(karaT-2)

FepmeTnyHoe -
KOHTPONbHbIN

03 (repmeTunyHOE
-1)

MosTOp-
HOCTb

Macca
npu BblI-
emke, T

4565
4630
4600
4598
4710
4685
4645
4680
4705
4705
4675
4695
4565
4565
4560
4763
4800
4780
4750
4778

435
370
400
401
290
315
355
320
295
295
325
305
435
435
440
437
200
220
250
223

Y6binb Macchl

%
8,7
7,4
8,0
8,0
5,8
6.3
71
6,4
5,9
5,9
6,5
6.1
8,7
8,7
8,8
8,7
4,0
4,4
5,0
45

npu 030HHOI 06paboTke

BonbHble

r %
300 6,0
285 57
275 55
287 57
230 4,6
205 41
150 3,0
195 3,9
150 3,0
170 3,4
190 3,8
170 3,4
390 7,8
370 7.4
420 8,4
393 7.8
240 4,8
180 3,6
90 1,8
170 3,4

MexaHunueckue
noepexaeHuns
r %
0 0
0 0
0 0
0 0
30 0,6
20 0,4
0 0
17 0,3
0 0
0 0
0 0
0 0
0 0
70 1,4
10 0,2
26 0,5
0 0
0 0
0 0
0 0

O6uee notepu

735
655
675
689
550
540
505
532
445
465
515
475
825
875
870
856
440
400
340
393

%
14,7
131
13,5
13,8
11,0
10,8
10,1
10,6
8,9
9,3
10,3
9,5
16,5
17,5
17,4
17,1
8,8
8,0
6,8
7,8

CoxpaHaeMoCTb
r %
4265 85,3
4345 87,0
4325 86,5
4311 86,2
4450 89,0
4460 89,2
4495 90,0
4468 89,3
4555 91,1
4535 90,7
4485 89,7
4525 90,5
4175 83,5
4125 82,5
4130 82,6
4144 82,9
4560 91,2
4600 92,0
4660 93,2
4607 92,1
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03 (repmeTunyHoe | 4850 150 3,0 100 2,0 0 0 250 5,0 4750 95,0
-2) I 4820 180 3,6 90 1,8 0 0 270 54 4730 94,6
1} 4810 190 3,8 70 1,4 0 0 260 52 4740 94,8
Cp 4827 173 3,5 86 1,7 0 0 259 51 4741 94,8
TpaHLuell,- KOH- | 4612 388 7,7 590 11,8 20 0,4 998 19,9 4002 80,0
TPO/bHbIA I 4515 485 9,7 470 9,4 0 0 955 19,1 4045 80,9
1} 4525 475 9,5 480 9,6 0 0 955 19,1 4045 80,9
Cp 4551 449 9,0 513 10,2 6 0,1 968 19,3 4032 80,6
03 (TpaHLueitHoe | 4625 375 75 100 2,0 0 0 475 9,5 4525 90,5
-1) Il 4735 265 53 205 41 30 0,6 500 10,0 4500 90,0
1} 4595 405 81 380 7,6 0 0 785 15,7 4215 84,3
Cp 4652 348 6,9 228 4,5 10 0,2 586 11,7 4414 88,2

Tabnuua-2 - MameHeHMe NokasaTesisi COXPaHAEMOCTU caxapHoili cBek/bl NPpU ANNTE/IbHOM XpaHeHUN pa3HbIMU CNOCOGOM C
MOHOO30HHOW 06paboTKO

Macca MexaHnueckas

HassaHll-Al:I ob6pas- n::g:bp- npM Bbl- Y6biNb Macchl BonbHble noBpeXaeHIs O6uiee notepn CoxpaHaemMoCTb
emMke, T r % r % r % r % r %
Karar- | 4700 300 6,0 1015 20,3 0 0 1315 26,3 3685 73,7
KOHTPO/IbHbIN I 4465 535 10,7 1120 22,4 0 0 1655 33,1 3345 66,9
I} 4505 495 9,9 550 11,0 0 0 1045 20,9 3955 79,1
Cp 4557 443 8,8 895 17,9 0 0 1338 26,7 3662 73,2
MNO3 (karat- 1) | 4600 400 8,0 70 1,4 0 0 470 9,4 4530 90,6
I 4715 285 57 185 3,7 0 0 470 9,4 4530 90,6
I} 4735 265 5,3 185 3,7 70 1,4 520 10,4 4480 89,6

Cp 4683 317 6,3 147 2,9 23 0,4 487 9,7 4513 90,2
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NO3 (karaT- 2)

FepmeTnyHoe -
KOHTPONbHbIN

NO3 (repmeTuny-
Hoe - 1)

NO3 (repmeTtuny-
Hoe - 2)

TpaHLweliHoe -
KOHTPONbHbIN

NO3 (TpaHLeli-
Hoe - 1)

4690
4670
4710
4690
4550
4630
4585
4588
4860
4845
4790
4831
4715
4735
4715
4722
4630
4465
4535
4544
4650
4585
4645
4627

310
330
290
310
450
370
415
412
140
155
210
169
285
265
285
278
370
535
465
456
350
415
355
373

6,2
6,6
5,8
6,2
9,0
7,4
8,3
8,2
2,8
31
4,2
3,3
57
53
57
55
7,4
10,7
9,3
91
7,0
8,3
7,1
7,5

205
100
320
208
300
480
420
400
370
250
245
288
175
175
105
151
415
740
950
701
165
250
210
208

41
2,0
6,4
4,8
6,0
9,6
8,4
8,0
7,4
5,0
4,9
5,8
34
34
21
3,0
8,3
14,8
19,0
14,0
3,3
5,0
4,2
41

o o R

515
430
610
518
770
860
835
822
510
405
455
457
475
460
390
440
785
1275
1415
1157
515
665
565
581

10,3
8,6
12,2
10,4
15,4
17,2
16,7
16,4
10,2
81
91
91
9,5
9,2
7,8
8,8
15,7
25,5
28,3
23,1
10,3
13,3
11,3
11,6

4485
4570
4390
4482
4230
4140
4165
4178
4490
4595
4545
4543
4525
4540
4610
4560
4215
3725
3585
3843
4485
4335
4435
4419

89,7
91,4
87,8
89,6
84,6
82,8
83,3
83,5
89,8
91,9
90,9
90,8
90,5
90,8
92,2
91,2
84,3
74,5
71,7
76,8
89,7
86,7
88,7
88,4
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B 3710 CcBA3M 60/LLIOA HAay4YHO-NPaKTUYECKOW UHTepec npeacTaBnseT, BAUSA-
HVe 030HHOV 06paboTKM Ha M3MEHEHWE cofepXaHue ykasaHHbIX BUAO0B 60/1e3HU
KOPHEN040B CaxapHoli CBEK/bI.

PesynbTatbl uccnefosaHusi, No oUTONaTONOMMUYECKOW OLEHKe, CaxapHOW CBEK/IbI
13 X035IcTBa KOKCYCKOro paioHa C 030HHOI 06paboTKoi NpuBeAeHbI B Tabnuue 3.

M3 gaHHbIX Tabnuubl 3 BUAHO, YTO 06LLEel NnoTepu OT 60NEe3HN caxapHOW cBe-
KNbl B KOHTPONbHbLIX 06pa3yax coctaBnseT ot 5,7 % o 10,2 %, npu karatHOM
XpaHeHun ot 3,4 % a0 3,9 %, npu repmeTmyHoM oT 1,7 % po 3,4%, npu TpaHweii-
Hom oT 3,0 % po 4,5 %. Camas 60/bluNe NOTEPU NPUXOASATCHA K CEPOA THWAM OT
1,6 % po 4,6 %, 3ateM hoMo3 1 oy3apno3bl.

Mo pesynbTatam (HUTONATONOrMYECKON OLEHKN CaxapHON CBEK/bl U3 XO34M-
cTBa KOKCyckoro parioHa npu pasHblx crnocobax XpaHeHus crnepyeT, yTo nopa-
XEHHOCTb CBEK/1bl 6ONE3HAMU B KOHTPOJIbHbIX BapuaHTax npu BCeX crnocobax
XpaHeHusi Bbile, YeM ¢ 06pab6oTkoli 030HOM CnegyeT OTMeTUTb 6osiee HU3Koe
nopaxeHve 601e3HAMU B YC/I0BUSAX repMETUYHOro cnocoba xpaHeHus ¢ 06paboT-
KOV O30HOM.

dnTonarTonornyeckas oLleHKa caxapHoﬁ CBEK/bl U3 X035licTBa MepKEHCKO-
ro paiioHa npu MOHOO30HHOI o6paboTke. ABTOpamMu OblNN NPOBEAEHbI IKCNEPU-
MeHTa/IbHble UCCNEeAOBaHNS NO YCTAHOBEHWIO BNSAHUE MOHOO30HHO 06paboTkm
Ha COCTOsIHMe o6Leil 60n1e3Hn U Mo OTAENbHLIM BUAaM: cepast THWb, OOMO3 U
y3apnosbl caxapHOii CBEK/bI.

PesynbTatbl nccnegoBaHnsa no dMTONaTtosIOrMYecknii oueHKe COCTOSHWA ca-
XapHoW CBeK/bl U3 X03alicTBa MepKeHCKOro parioHa npuseeHbl B Tabnuue 4.

M3 paHHbIX Tabnuubl 4 BUAHO, YTO 06WMe noTtepu OT (min) go (max), B TOM
yncne cepas rHunb ot 1,0 go 8,1%, domo3 oT 0,8% fo 6,6% u chysapunossl oT
0,4 % po 3,4%.

Mo pesynbTatam (hUTONATONOrMYECKON OLEHKM CaxapHON CBEK/bl U3 XO35N-
cTBa MepkeHCcKoro paiioHa npu pasHbix cnocobax XpaHeHWs cnepyet, yYTo nopa-
XEHHOCTb CBEK/bl 6OME3HAMN B KOHTPOJIbHbIX BapuaHTax npu BCex crnocobax
XpaHeHus Bbllle, YeM ¢ 06paboTKo MOHOO30HOM. BapumaHT c xpaHeHuem caxap-
HOW CBEK/bl B YC/IOBUSAX KaraTHOro XpaHeHns ¢ 06paboTKoi MOHOO30HOM He3Hauu-
Te/IbHO NpeBblllaeT OCTaslbHble BapuaHThbl.

Ta6nuua-3 - dMTOoNaTtosIorMyeckoe COCTosHME caxapHOoli CBek/bl Mo 60Me3HSAM npu
030HHOW 06paboTke

MoTepu oT 60- Botrytis cinerea Phoma betae Fusariumspp
HassaHvne T[loBTOp-

o6pasty HOCTE nesHel (cepas rHunb) (dbomo3) (cby3apro3bl)
r % r % r % r %
03 (karat- | 300 6,0 170 34 75 15 65 13
KOHTpOMb- 285 57 190 38 0 0 95 19
HbliA) i 275 55 100 20 105 21 70 14
Cp 287 57 153 30 60 1.2 76 15
03 (Ka- [ 230 46 110 22 60 1.2 60 1.2
rar-1) I 205 41 80 1,6 70 1,4 55 11
n 150 3,0 70 14 80 16 0 0
Cp 195 39 86 17 70 15 38 0,7
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HoBocTu Haykmn KasaxcTaHa. Ne 4(167). 2025

03 (ka- 1 150 3,0 60 1,2 60 1,2 20 0,4

rar-2) " 170 3,4 80 1,6 50 0,5 40 0,8

190 3,8 100 20 45 0,9 45 0,9

cp 170 3,4 80 1,6 51 11 35 0,6

03 (rep- | 390 7.8 180 36 110 22 100 2,0

MeTMY- I 370 7,4 120 24 130 2,6 120 2,4
HbIN-KOH-

N 420 8,4 190 38 120 24 110 2,2
TPOSIbHbIN)

cp 393 7.8 163 32 120 24 110 2,2

03 (rep- | 240 48 90 18 150 3,0 0 0

meTuy- Il 180 3,6 80 1,6 50 0,5 50 0,5

Hoe - 1)

I 90 1,8 90 1,8 0 0 0 0

cp 170 3,4 86 17 66 1,4 16 0,3

03 (rep- | 100 2,0 100 2,0 0 0 0 0

MeTuuHoe 90 1,8 45 09 45 0,9 0 0

-2 n 70 1,4 30 0,6 0 0 40 0,8

cp 86 17 58 12 15 0,3 13 0,2

03 (TpaH- | 500 118 290 58 150 3,0 150 3,0

WedHbIA- 470 9,4 170 34 170 3,4 130 2,6

:irﬁ;po”"' i 480 96 230 46 150 3,0 100 2,0

Cp 513 10,2 230 46 156 31 126 2,5

03 (TpaH- | 100 2,0 100 2,0 0 0 0 0

weittoe I 205 41 195 3,9 0 0 10 0,2

- 1) I 380 7,6 180 36 170 3,4 30 0,6

Cp 228 45 158 32 56 11 13 0,2

Ta6bnuua 4 - dnUTonaTonormyeckoe COCTOSHNe caxapHoi CBeK/1bl MPU MOHOO30HHOIA
ob6paboTke

Botrytis

MoTepwu oT 60- .
cinerea (cepas

nesxen

Phoma betae Fusariumspp

Ha3BaHune MNosToOp- (pomo3) (cpy3apuosbl)

o6pa3subl HOCTb THWUNb)
r % r % r % r %
Karar- [ 1015 20,3 515 103 380 7.6 120 24
KOHTPOIb- I 1120 22,4 420 84 400 80 300 60
Hellt il 550 11,0 250 50 150 3,0 100 2,0
cp 895 179 395 79 327 66 173 34
no3 [ 70 14 70 14 0 0 0 0
(karat-1) I 185 3,7 90 1,8 95 19 0 0
i 185 3,7 85 17 50 10 50 10
Cp 147 2,9 49 10 48 09 50 10
no3 [ 205 41 105 21 70 14 30 06
(karat- 2) I 100 2,0 50 10 50 1,0 0 0
i 320 6,4 120 24 130 26 70 14
cp 208 41 92 18 8 17 33 06
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FepMeTyu- | 300 6,0 1300 26 170 34 0 0
Hbil -KOH- I 480 96 280 56 100 2,0 100 20
TPONEHEIN il 420 8.4 180 36 120 24 100 2,0
Cp 400 8,0 196 39 130 28 66 13
Mo3 (repme- | 370 74 170 34 150 30 50 10
TuuHoe - 1) I 250 5,0 150 30 100 20 O 0
il 245 4,9 145 29 50 10 50 05
Cp 288 5,8 155 32 100 20 33 06
03 (repme- | 175 3.4 75 15 75 15 25 05
ThuHoe - 2) I 175 3.4 8 17 55 11 35 07
l 105 21 105 21 0 0 0 0
Cp 151 3,0 88 18 43 08 20 04
Tpanweii- | 415 83 215 43 150 30 50 10
HbIlA- KOH- I 740 148 440 88 170 34 130 2,6
TPOMEHEIN l 950 190 550 11,0 290 58 110 22
Cp 701 140 401 81 203 40 96 1,9
MO3 (Tpan- | 165 3,3 65 13 50 10 50 10
weiiHoe - 1) I 250 5,0 150 3,0 50 10 50 1,0
l 210 4,2 160 32 5 10 O 0
Cp 208 41 25 25 50 10 33 06

I/Iccne,qosaHme WHTEHCUBHOCTMU AblXaHuA caxapH0|7| CBeKnbl npun 030HHOI
06pa6oTke. VIHTEHCMBHOCTb [bIXaHUs caxapHOW CBeK/bl XapakTepuayeT nsu-
0/10TMYeckMe NpOLLecChbl, Npoucxoasiune npy ANUTENbHOM XpaHeHUEe caxapHOW
CBEK/Ibl €CTECTBEHHOI YyObI/IM MacChbl caxapHOl CBEK/bl B OCHOBHOM CBSi3aHbl C
MHTEHCUBHOCTbIO AblXaHus. Mpn KaraTHOM CNoco6e XpaHEHUs1 caxapHblii CBEK/bI B
OCHOBHOM VHTEHCVBHOCTb AibIXaHWe OCYLLEeCTB/ISAETCS a3po6HbIM, T.e. C OCTYNOM
Kncnopoabl Bo3ayxa.

B repMeTUYHOM cnocobe xpaHeHusi B CTaLMOHAPHbIX EMKOCTSIX caxapHoi cBe-
K/Tbl UHTEHCMBHOCTb [bIXaHWs1 MepexoauT OoT a3apo6HOro K NoIHOCTbI0 aHa3po6HO-
MY ObIXaHuH0.

B TpaHweiHoM cnocob6e XpaHeHUsi caxapHOW CBEK/bl B Hayasie a3pobHOro
[OblXaHWs MMeeT MecTO YMEHbLUEHWE KOSMYecTBa Kucnopoga B BO3Ayxe, Takke
HabnopaeTca TeHAEHUMS aHa3POBHOTO AbIXaHus.

Kak M3BEeCTHO MHTEHCUBHOCTb AbIXaHUs1 ONUCbIBAETCS YPaBHEHUEM:

A3po6Hoe ablxaHue:

CeHID6+tCO2=6CO%6H20+6744,197M103k XK
AHaspo6Hble AplxaHue:
CeHI2D6=2COA2C2H5OH+29,24,198"103kdx

Mpy ANMTENBHOM XpaHeHUN caxapHoii CBEK/bl NPy aspo6HOM AblXaHUW Bblje-
naeTca 60/blIOE KOMMYECTBO YINEKUC/ON0 rasa, BoAbl U TENOBON aHepruu.
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Bce OHM BNMAIOT Ha COCTOSIHME XPaHEHWe caxapHO CBEK/bl MO BMNaXHOCTU U
Temnepartypbl, a Takke Ha pasButve 60/e3HEeTBOPHbIX MWKpPOOpraHM3mMos. [pu
aHa’po6HOM AblXaHUW caxapHOW CBeKNbl 06pasyeTcs aTWU/OBbIM CNUPT, BOAA U Te-
naoBas 3Heprus B Ma/iOM KO/IMYECTBE MO CPABHEHMWIO C a9POOHBbIM AbIXaHUEeM.

MeToauka onpefeneHnss UHTEHCUBHOCTU AbIXaHUSA CaxapHOW CBekIbl npu Anu-
Te/NIbHOM XpaHeHun onpegensanacb, COrfacHO ONMcaHuio Bbilwe, B pasgene «Merto-
Obl uccnepoBaHus». PesynbTaTbl UCCNefOBaHUSA B/IMAHWE O30HHOW 06paboTkn Ha
WHTEHCUBHOCTb [bIXaHUS caxapHO CBeK/bl NPW pasHbiX Cnocobax XpaHeHus npu-
BefeHbl B Tabnuue 5.

M3 gaHHbIX Tabnavubl 5 BUAHO, YTO B KOHTPOJIbHbIX 06pasuax UHTEHCUMBHOCTb
OblXaHna Haxogunocb B npegenax ot 7,15 go 10,1 mr CO2kr.4yac, npy KaraTHOM
XpaHeHun oT 4,29 po 5,5mr c O2/kr.uac, repmeTnyHom ot 4,1 o 4,4 mr C0O2kr.4ac n
TpaHLWeWHOM Ha ypoBHe B cpefHeMm 6,32 Co2kr.yac.

Tabnuua 5 - V3MeHeHVe MHTEHCMBHOCTU AblXaHUsi caxapHoW CBeK/bl NPU pasHbIX
crnocob6ax xpaHeHUsi C 030HHO 06paboTKoM

KonuuecTtso HCI Ha NHTeH-
Ne HasBaHust MosTop- TUTPOBAHNA M Cpeatee  cusHocTb
a  3HadyeHue, ApblxaHus
n.n o6pasua HOCTb paccnefosathb a () mr CO2
no c-co no m-op Kr yac
| 9,9 10,2 0,3
Xn 0,3
1 9,9 10,2 0,3
- | 8,8 10,4 1,3
i Karat . 1,3 7,15
KOHTPO/IbHBbI It 8,8 10,4 13
| 9,7 10,7 0,65
2 03 (karaT-1) 0,65 4,29
I 9,7 10,7 0,65
| 8,9 10,2 1,0
3 03 (karaT-2) 10 5,5
I 8,9 10,2 1,0
- | 8,4 10,2
4 FepmeTnHbii ) ) 15 155 85
KOHTPO/IbHbIN I 8,3 10,2 1,6
03 | 9,0 10,2 0,9
5 repMeTUYHbI 0,75
_( lF)J I 9,3 10,2 0,6 41
O3 | 9,3 10,4 0,8
6 (repMeTnYHbIi 0,8 4,4
-2) I 9,3 10,4 0,8
NHbINA- | 10,1 1,8
7 TpaHLIJeI/IHbI‘I’/I 81 1,85 101
KOHTPO/IbHbIN I 8,0 10,1 1,9
O3 | 8,9 10,3 1,15
8 (TpaHLueliHbIn 1,15 6,32
I 8,8 10,2 1,15

WNHTEHCUBHOCTb [blXaHUs1 caxapHOW CBeK/bl MpyY BCEX M3yyaeMblx cnocobax
XpaHeHnsi ¢ 06paboTKO 030HOM MEHbLUE WHTEHCUBHOCTU AbIXaHWSi B YC/OBUAX
6e3 06paboTKM Yy KOHTPO/IbHbIX 06pasLoB, YTO 06bSACHAETCA 6onee 6naronpusaT-
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HbIMW YC/IOBUSIMW XpaHeHUs npu 030HOBOW obpaboTke.

MCCﬂe,qOBaHME WHTEeHCUBHOCTMU AblXaHuA caxapH0|7| CBeKnbl NPWU MOHOO3O0H-
Holi o6pa6oTke. Pe3ynbTarbl uccnefosaHme BAUAHWE WOHOO30HHOW 06paboTke
Ha WHTEHCUBHOCTb [AblXaHWA CaxapHOW CBEK/bl MPW pa3HbiX Cnocobax XxpaHeHus
npueegeHbl B Tabnuue 6.

W3 pgaHHbIX Tabnuubl 6 BUAHO, YTO B KOHTPOJIbHbIX 06pasuax MHTEHCMBHOCTb
OblXaHna Haxogunock B npegenax ot 8,2 o 12,6 mr C0O2kr.yac karaTHom ot 4,5
0o 5,22mr C02kr.yac, repmeTnyHom ot 4,29 go 4,95 mr CO2/kr.uyac n TpaHLwwe-
HOM OT 7,7 po 12,6mr CO02kr.yac.

WHTEHCMBHOCTb AbIXaHWS CaxapHOW CBEKMbl MPU BCEX M3yvaeMblX crnocobax
XpaHeHusi ¢ 06paboTKON MOHOO30HOM MEHbLUIE MHTEHCUBHOCTU AblIXaHWs B YCNOBU-
sAx 6e3 06paboTKM (KOHTPO/IbHbIE BapuaHTbl), 4TO 06bsACHAETCA 6onee 6naronpu-
ATHBIMW YCNOBUAMMN XPAHEHWSA NMPY MOHOO30HOBOWN 06paboTke.

BnvsHue 030HHOI 06paboTKu:

* O6paboTKa 030HHLIMU MOTOKAMMW 3HAYUTE/IBHO CHMXaNa MUKPOBHYIO Harpys-
Ky Ha NOBEPXHOCTW KOPHEN0AOB, YTO MPUBOAWNIO K YMEHbLUEHUIO KOMMYecTBa
60/1bHbIX W 3arHUBLLUNX 3K3EMMNNAPOB;

¢ Y6bl/lb Macchl Nocse 030HHOI 06paboTkn bbiia Ha 10-15% Hwke no cpaBHe-
HUKO C KOHTPOJILHOW rpynmnoi;

* CoxpaHAeMOCTb KOpHennoAoB yBenuumpanacb Ha 20-25% npu ontumarnb-
HO KOHLEHTpauun o30Ha 1 BpeMeHn ob6paboTku.

O PeKTUBHOCTb MOHOO30HHOI 06pPabOTKK:

* /loHOO30HHast 06paboTka okasanach 6onee achhekTMBHON B 60pbbe C 6akTe-
puanbHbIMU MHAEKUMAMMN 38 cHET KOMOMHMPOBAHHOIO AeliCTBMA MOHOB U 030H3,;

¢ KonnyecTtBo 60/bHbIX KOPHENNOA0B COKpaTunoch Ha 30% NOo CpaBHEHWIo C
HeobpaboTaHHbIMK 06pasuamu;

¢ Y6bINb Maccbl 6bina MuHuManbHol (5-8%), a coxpaHsaemMocTb gocTurana
80% uepe3 3 mecsLa XpaHeHus.

Tabnuua-6 - I3MeHeHUs1 MTHTEHCMBHOCTU [bIXaHWs1 CaxapHOW CBeK/bl NPU pasHbIX
crnocob6ax XpaHeHNsA C NOHOO30HHOW 06paboTKoM

Konunyectso HCI no-
WweAllee Ha TUTpoBa- CpeaHee NHTeHcKB-

Ne HasBaHus MosTop- HUsS MA a  3HaveHus, HOCTb Aibl-
n.n obpasua HOCTb paccnegosath xaHus (J) mr
C02xr.vac
no c-po  no m-op
| 9,9 10,2 0,3
Xn I 9,9 10,2 0,3 0,3
I 8,8 10,2 1,15
- | 8,4 10,2 1,55
i Karar , ’ ’ ’ 1,60 88
KOHTPONbHbIN 1 8,3 10,2 1,65
| 10,2 11,3 0,8
2 NO3 (karaT-1) 0,82 4,5
I 10,2 11,3 0,8
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| 9,0 10,2 0,95

3 NO3 (karaT-2) 0,95 5,22

1 9,0 10,2 0,95
i | 8,6 10,3

4 FepmeTnyHbili ) ) 14 15 8.2
KOHTPONbHbIN I 8,5 10,4 1,6
no3 | 9,7 10,7 0,65

5 (repmMeTunyHbIi 0,65 4,29
-1 I 9,7 10,7 0,65
o3 | 8,9 10,1 0,9

6 (repmeTnyHbIN 0,9 4,95
-2) 1 8,9 10,1 0,9
MHbIN | 7,65 10,25 2,35

7 TpaHLLIeVIHbIV‘I‘ 2.30 12,6
KOHTPO/IbHbIN I 7,7 10,25 2,35
no3 | 8,3 10,2 1,7

8 TPpaHLLENHbIN 7.7

(rp [ 8,3 10,2 1,7 L7

KOHTPO/IbHbI)

BbiBOA4. B uLenoM Ha OCHOBe uCCNeAoBaHWs U3MOMIOrMYECKOro MpoLec-
ca, NPOMCXOASLWEro B caxapHoili cBek/e npu AUMTENbHOM XpPaHEHWUM Ha OCHOBE
N3MEHEHNSI MHTEHCUBHOCTW AbIXaHWA MOXHO OTMEHWUTb BaXKHOCTb €ro CHMXeHue
Nnpu 030HHOW M MOHOO30HHOW 06paboTke, KOTOPbIE MPUBOAUT K CHMXEHUIO BCEX
noTtepb B TOM 4MC/le eCTECTBEHHOW yObiNn. MPUMEHEHNE 030HHbLIX U MOHOO30H-
HbIX NMOTOKOB NOKa3ano BbICOKY 3(D(NEKTMBHOCTb B NPOAJSIEHUN CPOKA XpaHeHUs
caxapHoii cBeknbl. Hanbonee 3HaunTenbHble pesynbTaTbl AOCTUTHYTbI NPU UC-
nosb30BaHNM MOHOO30HHOW 06PabOoTKN, KOTOopas obecneymBaeT:

* CHMXeHVe (hMToNaToIorMYeckoro NopaxeHus;

* MUHMMM3ALMIO KONIMYECTBEHHbIX MOTEPD;

* YNydlleHne coXpaHsieMoCTh M NPUroAHOCTU KOPHEN/I0A40B K nepepaboTke.

PesynbTatbl uccnegoBaHus anpo6upoBaHbl B TOO «KokcyckuiA caxapHblii
3aBoa» U TOO «MepKeHCKMl caxapHblii 3aBOA».

BHeapeHne 3TUX TEXHOMNOTUIA B CEIbCKOXO3SANCTBEHHYIO MPaKTUKY NO3BOSIUT
NOBbICUTL 3KOHOMMYECKY0 3(D(EKTUBHOCTL CaxapHOro Mpou3BoAcCTBa 3a CYeT
CHMXEHMA NoTepb Ha 3Tane XpaHeHns u 06ecneyveHnst BbICOKOTO KauecTBa CbIpbS.

References /Cnucok nutepartypsbl (CM. cTpaHuya 47)
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