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Abstract. Fig fruits (Ficus carica L.), also known as the fig tree, is fruit subtropical
A deciduous plant that is widely consumed as food in many countries, figs
have a wide range of culinary uses, being consumed fresh, dried, candied, and
candied. Their inclusion in the diet is characteristic of the Mediterranean diet,
which is recognized as one of the healthiest diets and is associated with an
increased lifespan. Due to the short shelf life of ripe figs, their production or
processing into a new end product, such as pastilles, could contribute to the use
and popularization of this tropical fruit and provide a wide range of products.
Therefore, the aim of this study was to develop fig pastilles and determine the
physicochemical properties and sensory characteristics of fig pastilles. A total of
six pastille formulations were developed, based on different amounts of added
fig puree (10%, 12%, 14%, 16%, 18%, and 20% fig puree). Texture profile,
water activity, total soluble solids, color, pH, moisture, ash, fiber, and antioxidant
activity were analyzed. The results showed that Formulation F (20% fig puree)
demonstrated the highest moisture (18.59%), ash (2.43%), fiber (2.65%), and
antioxidant activity (36.58%) values. The production of this product will be in
high demand in the international functional food market, since no synthetic
preservatives or artificial colors were used. The fig pastilles were successfully
developed and are brownish-orange in color, round in shape, 1.0-1.2 cm in
diameter, and weigh approximately 1.2-1.5 g. Formulation B (12% fig fruit puree)
has a Brix value of 62.70at a pH of 4.3, a sweet taste, and a water activity of
0.54. Color analysis revealed L* (59.76), a* (23.71), and b* (34.33) values, which
gave the fig fruit pastilles a brownish-orange color. Composition B (12% fig fruit
puree) was highly rated by tasters and retained its good texture and color after
refrigeration for two months at temperatures below 18°C. Thus, the analysis
showed that the physicochemical properties of the resulting fig fruit pastilles
were improved, they were rich in antioxidants, and received the approval of the
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tasters. Therefore, figs may be a potential natural ingredient for the production
of pastilles, promoting their use in the food industry.

Keywords: Fig fruits, dry matter, pastille, antioxidants, physicochemical properties,
sensory characteristics, formulation, moisture, fiber, water activity.

Introduction. Fruits play an important role in human health, providing
protection against the effects of high levels of free radicals and supporting
the digestive system. They also contain numerous antioxidants, such as
vitamin C, polyphenols, and carotenoids.

For those who care about their health, figs are an indispensable food.
They provide the body with essential minerals, vitamins, and dietary fiber
without adding excess fat or cholesterol. Their unique amino acid profile
further enhances their nutritional value.

Figs stand out for their rich nutritional composition. They are an
outstanding source of phenolic compounds such as proanthocyani-
dins, surpassing even such well-known beverages as red wine and
tea. Furthermore, figs exhibit higher fiber, potassium, calcium, and
iron content compared to common fruits, including bananas, grapes,
oranges, strawberries, and apples. Figs contain up to 88.9% of their
dry matter, 20% of sugars, 0.5% of organic acids, and 2.8% of ascor-
bic acid.

Overall, over the past decade, there has been atrend toward increas-
ing the use of plant genetic resources for the food industry and agricul-
ture in crop improvement research. Worldwide, including fruit improve-
ment through the selection of superior genotypes from existing local va-
rieties. Although figs are not as popular as other climacteric fruits, their
potential in the food industry is undeniable. Rapid softening of the fruit is
primarily the result of the high activity of several oxidative enzymes and
the release of ethylene. Rapid ripening is characterized by a significant
increase in respiration products and ethylene, making the storage and
sale of this fruit very challenging. Due to the short shelf life of ripe figs,
one alternative method for preserving their health and nutritional value
is to manufacture or process them into a new end product, such as fig
pastilles. The development of fig pastilles that maximize the use of figs
is essential for popularizing this fruit and providing a variety of healthy
food products [1].

Gott (1985) noted that pastilles are products made by reducing sugar
to the desired state and then kneading it through the interaction of sugar
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syrup and colloidal materials. They are characterized as softer than gums,
but not as soft as jellies. As people have become aware of the importance
of consuming natural foods, they are seeking products that are processed
but retain their nutrients. One such nutrient-dense product is pastilles.
Research into producing pastilles using local fruits is expected to lead to
the creation of healthier candy-like products. Products containing natural
fruits, instead of products high in sugar, artificial colors and flavors, and
other food additives that can have long-term negative effects on the hu-
man body. Furthermore, the research has great potential to increase the
diversity of natural products on the market. It will also provide additional
nutritional benefits to consumers without losing the physical properties of
lozenges, which have a sticky texture.

Figs are rich in flavonoids, particularly leuco- and anthocyanins. These
substances strengthen blood vessel walls, making them less permeable
and fragile. Flavonoids also have a wide range of beneficial properties:
they protect against oxidation, radiation, tumor development, and inflam-
mation, relieve spasms, lower blood pressure, and fight bacteria. Regular
consumption of figs, which contain these compounds, significantly reduc-
es the risk of cardiovascular disease. Furthermore, flavonoids help the
body cope with foreign substances. The recommended daily intake of fla-
vonoids for adults is 250 mg, and for children aged 7 to 18, 150 to 250 mg.
Just 63 grams of figs covers the daily flavonoid requirement for adults.
Importantly, flavonoids work best in combination with vitamin C (ascorbic
acid), which they protect from destruction. Vitamin C, in turn, plays a key
role in metabolism, including lipid metabolism, and influences blood health.
Therefore, the aim of this study was to produce fig-containing lozenges
and determine the physicochemical properties and organoleptic accepta-
bility of the product [2-5].

Materials and methods of Research.

1 Materials: Fruit Figs were collected in the Bukhara region (Uzbe-
kistan). The fruits were washed, peeled, and blanched and pureed in a
mechanical food processor. The fig puree was packaged in plastic wrap,
sealed, and stored at -210C.

Frozen fig puree was thawed at 40C for production

Fig lozenges. Fig puree, glucose syrup, sorbitol, and gelatin were
primarily used to produce fig lozenges. The starch coating for the
lozenges was prepared from corn flour. Six recipes and one control
were prepared based on the ratios of each of the different recipes
(Table 1).
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Table 1 - Composition of fig pastille

Ingredients A B C D E F
Fig puree 10 12 14 16 18 20
Gelatin 15 13 u 9 7 5
Sorbitol 20 20 20 20 20 20
Glucose syrup 30 30 30 30 30 30
Stabilizer, emulsifier 14 14 14 14 14 14
Water 7 7 7 7 7 7
Corn flour 3 3 3 3 3 3
Citric acid 1 1 1 1 1 1
General (%) 100 100 100 100 100 100
Exit 200 g 200 g 200g 200g 200g 200g

Brix value (dry matter) 62.5° 62.7° 63.6° 61.1° 67.3° 63.6°

2 Preparation of fig fruit lozenges:

Ripe figs were washed to remove any debris or impurities before rins-
ing with tap water and then simmered for 5 minutes. To make fig pastilles,
an emulsifier solution was prepared by diluting the powder in water at a
ratio of 1:70. Sorbitol and glucose were heated to 120°C and cooled to
75°C, after which the stabilizer solution and cornstarch were added to the
sorbitol and glucose syrup mixture. Gelatin was dissolved in warm water
(less than 50°C), then added to the previous mixture, followed by the fig
puree.

The mixture was then boiled for 10 minutes, achieving a Brix reading of
60°Brix. Citric acid was then added to the cooled mixture (60°C). Finally,
the mixtures were formed into round shapes using a press. The formed
pastilles were dried in an electric dehydrator at 45°C for 4 hours.

3 Chemical analysis:

The moisture, ash, fat, fiber, and crude protein contents of fig pastilles
were determined according to standard procedures. All analyses were
performed in triplicate.

31 Determination of antioxidant capacity using 2,2-diphenyl-2-picryl-

hydrazyl hydrate assay
An approximately 0.1 ml methanol solution was prepared by dissolving
1.9 mg of the reagent in 100 ml of methanol. The mixture was allowed to
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react by incubation in the dark. A 4 ml aliquot of this solution was added
to 10 ml of diluted extracts (50 mg of sample in 100 ml of distilled water),
10 ml of distilled water (control), and 10 ml of a standard solution of ascor-
bic acid, a-tocopherol, and butylated hydroxytoluene. The entire prepared
mixture was then allowed to incubate in the dark at room temperature for
60 min. The absorbance was then measured at 517 nm using a UV spec-

trophotometer.
3.2 Analysis of the results of the study on the caloric content of fig
pastilles

The caloric content of fig marshmallow was determined using bomb
calorimetry after pre-drying the samples to constant weight. The study
was conducted in triplicate, ensuring the reliability of the results.

Based on measurements, the average energy value of fig pastilla is
245-265 kcal per 100 g of product. The range of values is explained by
differences in the moisture content of the raw materials and the content
of natural sugars.

The high calorie content of pastilla is due to:

« significant content of carbohydrates (mainly fructose and glucose)

« the presence of dietary fiber

 concentration of dry matter after the drying process.

Compared to fresh figs, the energy value of pastilla increases by 2.5-
3 times, due to the removal of moisture and the concentration of organic
matter. At the same time, the calorie content of fig pastilla remains low-
er than that of sugar- and fat-based confectionery products, making the
product preferable from a nutritional standpoint.

The obtained data indicate that fig pastille can be considered as a
natural high-energy product, recommended for the nutrition of individuals
with increased energy expenditure, as well as a functional product when
consumed in moderation.

The results of the study are consistent with the literature data presen-
ted in the works of domestic and foreign authors who studied the caloric
content of fruit pastilles and dried fruits [6].

4 Physical analysis

41 pH

Fig lozenges were prepared by thoroughly mixing and homogenizing
approximately 5 g of fig lozenges with 20 ml of distilled water. Before ana-
lysis, the pH meter was calibrated using standard buffer solutions of pH
7.0 and pH 4.0. The sample was placed in a beaker with enough liquid to
cover the tip for the most accurate reading. The pH value was recorded,
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after which the electrode was removed from the sample. The pH meter
was rinsed with distilled water and then blotted with a paper towel. The
probe was then placed in a buffer solution of pH 7.0.

4.2 Total Soluble Solids Analysis

Brix was determined to measure evaporation and concentration to as-
sess the firmness of foods. This is based on the principle that light enter-
ing a prism has a unique characteristic. This characteristic is represented
by a value on a scale in units known as °Brix.

The homogenized fig puree was filtered through Whatman No. 1 filter
paper and a digital refractometer was used to evaluate the filtered con-
tents.

4.3 Color profile analysis

A chromameter was used to determine the color of the fig lozen-
ges. Minolta CR 300 (Japan). The instrument was calibrated using a
white calibration plate before beginning the process. Fig pastilles were
crushed and placed on the measuring plate until they covered the entire
plate before reading the data. This was done to prevent errors in read-
ings.

4.4 Water activity analysis

Free moisture or water activity is the water available to support micro-
biological growth in a food product.

Two grams of sample were crushed into small pieces, placed in a dis-
posable cup and placed in the sample compartment of the water activity
meter, and then analyzed.

An infrared beam focused on a tiny mirror determined the dew point,
after which the data was extracted and the water activity value was re-
corded.

4.5 Texture analysis

The analysis was carried out using the texture analyzer. Plus (Sta-
ble Microsystems (UK) was used to determine the hardness, elasticity,
cohesivity, stickiness, chewiness, and elasticity of fig pastilles based on
mechanical properties. The material was subjected to a controlled force
along a stress-strain curve. The specimen was centered under the probe
of a 3-point bending machine until the probe contacted the specimen. The
stress-strain curves were then recorded.

4.6 Sensory analysis

The sensory evaluation session was conducted using a 7-point he-
donic scale (higher scores indicate better quality attributes; 1 = strongly
dislike, 7 = strongly like). The color, texture, flavor, and overall accepta-
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bility of the fig pastilles were assessed. All attributes were independently
rated by five untrained tasters based on their similarity. The sample was
packaged and coded with a three-digit code. The average score for each
attribute was reported.

5 Statistical analyses

All results of chemical analysis, physical analysis, and sensory eva-
luation were analyzed using analysis of variance (ANOVA) and Fisher’s
multiple comparison test. Significant differences (p<0.05) were further
analyzed, and data with p<0.05 were considered significant. Data were
analyzed using MatLab / Simulink software, and full-factorial design of
experiments and process optimization methods using response surface
methodology were applied. Surface Methodology), and all data obtained
were presented as mean + standard deviation [7].

Results and discussion

1 Development of fig lozenges

Fig lozenges (Ficus carica L.) have been successfully developed, hav-
ing a round shape with a diameter of 1.0-1.2 cm, weighing approximately
1.2-1.5 g (Figure 1).

Figure 1- Fig pastille recipes:
A) 10% fig puree, B) 12% fig puree, C) 14% fig puree, D) 16% fig puree,
E) 18% fig puree, F) 20% fig puree
Uneven diameter and weight were caused by manually spreading the

75



Muuwesas n nepepa6aTb|Barou.|,a;| NPOMBbILLNTIEHHOCTb

cornstarch, which acts as a pastille mold, on the dehydrator trays, and
by manually punching holes in the flour. Azuan and colleagues (2020)
hypothesized that increasing the size of the plant-based product would
ultimately lead to an increase in the product’s size. This may be due to the
interaction of the puree with other ingredients in the study’s formulation.

2 Chemical analysis:

2.1 Moisture content

From a food quality perspective, the moisture content of a food sam-
ple, especially in pastilles, is important because it affects the freshness,
shelf life, and resistance to spoilage of the product.

Lees and Jackson (1973) noted that a broad class of confectionery
products includes chewing gums, jellies, and pastilles, which can be pro-
duced with many interesting variations. Table 2 shows that the moisture
level for all fig pastille formulations was less than 20%. If the moisture
percentage exceeds 20%, the shelf life of the pastilles may be reduced.
Formulation F (20% fig puree) has the highest moisture content among
the six formulations, which is 18.59%, which is significantly different
(P<0.05) compared to other formulations. This is likely due to the high fig
puree content of 20%, since the moisture content of raw figs was 70.07%
(Ahmed et al., 2011). The safe moisture content for pastilles ranges from
12% to 18% (Razak, 2013). All formulations are kept within the safe mois-
ture content range by using sorbitol, which protects the lozenges from
moisture loss [8,9].

2.2 Ash content:

Formula F (20% fig puree) showed a significantly higher (P<0.05) ash
content (2.42%) among the six formulas, compared to the lowest ash con-
tent in Formula A (1.77%). The data show that the higher the percentage
of fig puree used in the pastille formula, the higher the ash content.

Ash consists of accumulated minerals after high-temperature combus-
tion (over 500°C) in a muffle furnace. The data correspond to the National
Nutrient Database of the international GOST standard, which cites: raw
figs contain 20.3 g of carbohydrates, 0.7-1.6 g of protein, 0.2-0.4 g total
fat and 5.3 g dietary fiber.

2.3 Crude fiber content:

Formulation F (20% fig puree) (2.65%) had significantly the highest
(P<0.05) fiber content among the six formulations, while the lowest fiber
content was found in formulation A (0.43%). The more fig puree included
in the pastilles, the higher the fiber content. 100 g of fresh figs contained
14% of the dietary fiber (USDA, 2013). Since Formulation F used 20% fig
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puree, the resulting fiber content seemed reasonable. In contrast, Prase-
tiovati et al. (2014) reported that the fiber content of the pastille samples
was not significantly affected by the formulation used, but a combination
of carrot and emulsifier was used instead of fig puree and gelatin.

2.4 Antioxidant activity using 2,2-diphenyl-2-picrylhydrazyl hydrate

The radical scavenging activity of fig puree is shown in Table 2. Antiox-
idant activity was used because it is a stable free radical that accepts an
electron or hydrogen radical, becoming a stable diamagnetic molecule.
To assess the amount of antioxidant retained in fig pastilles, its radical
scavenging activity was tested.

Formulation F (20% fig puree) showed significantly (P<0.05) the high-
est radical scavenging activity (36.58%) among the six formulations pro-
duced, which was comparable to that used (positive standard) (31.7%).

Although the reference antioxidant activity value is lower than that
of Pastille F, the comparison is still reliable. The higher the free radical
scavenging activity, the better the product retains its antioxidant content.
Similarly, Concha-Meyer et al. (2016) reported adding strawberries and
kiwi to improve the antioxidant activity of fruit pastilles. The resulting in-
crease in free radical scavenging activity can be attributed to the content
of phenolic compounds, which improved the antioxidant properties of fig
puree [10].

2.5 Water activity:

Water activity reflects the energetic state of water in a food system,
providing valuable information about microbial spoilage, chemical stabil-
ity, and physical stability. Most products with a water activity above 0.95
will provide sufficient moisture to support the growth of bacteria, yeasts,
and molds. Water activity in food products should be controlled at 0.85 or
below in the finished product. Table 2 shows that all fig pastille samples
had water activity values less than 0.85. Formulation F (20% fig puree)
showed the highest water activity value of 0.81+0.01 and was significantly
different from formulations A, B, C, and D (p<0.05). The results showed
that moisture content increased with increasing amounts of fig puree in
the formulations, while water activity decreased with increasing gelatin
concentration [10-15]. The data are consistent with studies noting an in-
crease in water activity in mulberry pastilles as the amount of mulberry in
the pastille formulation increased. Moisture content and water activity are
interrelated, and a clear understanding of the relationship between these
two parameters, called the moisture sorption isotherm, is complex and
unique to each type of food product.
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3 Physical analysis:

3.1 Total soluble solids:

Total soluble solids (°Brix) is used to measure evaporation and con-
centration to assess the firmness, sweetness, and texture of final prod-
ucts. The data showed somewhat similar total soluble solids values of
60.5 to 67.3° Brix for all recipes. The same amount of sweetener - 60 g
for glucose syrup and 40 g for sorbitol - in all fig lozenge recipes explains
why the values showed no significant differences.

3.2 Color analysis:

The effect of adding fig puree on color change in gelatin lozenges.
Color is one of the most important quality indicators of lozenge products,
as it directly influences consumer perception of the product. This study
examined the effect of adding fig puree to gelatin-based lozenges on the
color characteristics of the finished product.

It was found that with an increase in the proportion of fig puree in the
recipe, the color of the pastille’s changes from light yellow to light brown
and amber. This change is due to the natural color of the fig, as well as
the presence of phenolic compounds, sugars, and pigments, which affect
the color saturation.

During heat treatment of the mixture and the drying process, non-en-
zymatic browning occurs due to Maillard reactions between the reduc-
ing sugars of the figs and the amino groups of the gelatin. This process
intensifies the color of the pastilles, especially with a high fruit puree
content.

Furthermore, the addition of fig puree reduces lightness (L*) and in-
creases yellowness (b*), resulting in a more saturated and natural color.
However, pastilles without added puree are characterized by a paler and
less pronounced color, which reduces their organoleptic appeal.

It should be noted that a moderate amount of fig puree ensures a uni-
form color of the product without signs of excessive darkening, whereas
an excessive amount can lead to an excessively dark color, perceived by
the consumer as a sign of overheating or deterioration in quality.

Thus, the addition of fig puree has a significant impact on the color
formation of gelatin pastilles, improving their appearance and giving the
product a natural color without the use of artificial colors.

Adding fig puree to gelatin-based pastilles helps alter the color of the
finished product, enhancing its richness and naturalness. The optimal fig
puree content allows for the production of pastilles with an attractive color
and stable consumer properties.
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3.3 Texture profile analysis:

The complexity of eating, or even chewing, places high demands on
texture measurement instruments. Ideally, one would want to measure
the structure, displacement, and force acting on the object. Texture is a
complex property determined by the structure, shape, chemical composi-
tion, viscosity, and other physical properties of the product (Shchesnyak,
2002). The overall results of texture profile analysis for fig pastilles were
examined.

As a sensory property, hardness is defined as the force required to com-
press a substance between the molars or between the tongue and palate.
The hardness value shows that formulation F (20% fig puree) had a sig-
nificantly higher value (p<0.05) compared to the other formulations. The
high percentage of pectin-containing gelatin was harder than the low-pectin
gelatin gels. The presence of pectin can shorten the gelatin network. Re-
garding elasticity, no significant differences were observed between the
formulations (p>0.05), as the amount of gelatin used in each formulation
was 15% or less, which can be considered a low amount of gelatin. The
presence of pectin in the fig puree is also one of the reasons why the re-
sults were not significantly altered. Formulations A (10% fig puree) and B
(12% fig puree) showed high cohesivity values, but no significant differenc-
es were observed between the formulations (p>0.05), as all lozenges had
the same structure after compression and flattening with a moving probe.
Formulation B (12% fig puree) had the highest cohesivity value and was sig-
nificantly different from formulations C (14% fig puree), D (16% fig puree),
E (18% fig puree), and F (20% fig puree). On the other hand, chewiness is
defined as the time required to chew a sample at a constant rate of force
to reduce its consistency to a state suitable for swallowing. Composition C
has the highest chewiness value (6661.5+132.7 g/mm), which differs signif-
icantly from compositions A (10% fig puree), E (18% fig puree), and F (20%
fig puree) [16-18]. Springiness is a measure of how a sample recover from
deformation depending on the speed and force of the impact. Composition
C (14% fig puree) has the highest springiness value (0.48+0.01) and differs
significantly from the other compositions [19-21].

4 Sensory evaluations:

The paper presents the results of a sensory evaluation of fig pastilles
by five untrained panelists. Four attributes were assessed: color, texture,
flavor, and overall acceptability. These attributes are key sensory tools
that can aid in investigating the nutritional or functional benefits of natural
products. It is also important to highlight and enhance the sensory prop-
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erties of products to ultimately attract consumer attention: no matter how
healthy and nutritious a product is, if it does not appeal to its target end
consumer, it is unlikely to succeed in today’s market.

Regarding the color characteristics, all the recipes showed no sig-
nificant differences: recipe E (18% fig puree) showed the highest score
(5.82+1.68), while recipe C (14% fig puree) showed the lowest (5.24+1.81).
The differences between the highest and lowest values are still compa-
rable. The L* a* and b* values obtained with a colorimeter also showed
no differences in color, which had a brownish-orange tint for all recipes.
Since gelatin is yellowish-orange and fig puree is dark brown, the brown-
ish-orange color is the color of fig pastilles.

The texture of fig pastilles should not be too stringy or too sticky,
as most panelists rated Formulation B (12% puree), which used 13%
gelatin, highly (6.86+1.74) and did not rate Formulation D (16% puree),
which used 9% gelatin (4.54+1.77). These results showed that pan-
elists prefer to use half the amount of gelatin used in pastilles. Using
a large amount of gelatin makes the texture of the pastilles too stringy,
while using very little gelatin makes it less stringy. Texture has long
been considered a secondary sensory attribute of food products. Tex-
ture is a sensory attribute that is a complex of parameters related to
rheological properties.

The taste of fig pastilles is important because it is an indicator of repeat
purchase; if the taste is unacceptable, the product cannot be commer-
cialized. It is also found that formulation B (12% fig puree) has the high-
est taste score (5.74+1.77), while the lowest taste score was observed in
formulation D (16% fig puree) (4.5+1.71). The overall quality assessment
of fig pastilles is shown, where formulation B (12% fig puree) showed
the best overall score (5.82+1.79), while formulation C (14% fig puree)
received the lowest score in the overall assessment (4.22+1.69).

Conclusion. Fig lozenges of brownish-orange color, round shape with
a diameter of 1.0-1.2 cm and a weight of approximately 1.2-1.5 g have
been successfully developed.

Composition B (12% fig puree) has a Brix value of 62.70at a pH of 4.3,
a very sweet aftertaste and a water activity of 0.54.

In the color analysis, the L* value was 59.76, the a* value was 23.71,
and the b* value was 34.33, which caused the brownish-orange color of
the chiku pastilles. The total soluble solids content of all formulations was
at least 600Brix and did not exceed 680 Brix. Formulation F showed the
highest value in the four analyses as it contained the highest amount of fig
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fruit puree (20% fig puree). The sensory evaluation showed that in terms
of texture, taste, and overall acceptability among untrained tasters, the
pastilles from Formulation B (12% fig puree) were the most acceptable.
The results indicate that the highest overall quality rating of the pastilles
is due to the addition of approximately 12% fig puree. Thus, fig fruits may
be a potential natural ingredient for the production of lozenges, which
promotes their use in the food industry.

Conflict of interest. The authors declare no conflict of interest in con-
ducting this study.@
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Myxamagues B.T.1, Mup3aeBa LL.Y.? Paxa6oBa I'.A.2 Xannnosa ®.M.2
"Bykapa MeMJ/IeKeT/IK TEXHUKaNbIK yHnBepcuteTt, byxapa k., ©36ekctaH
2Bbykapa memMnekeTnk yHusepcuteTy bBykapa k., ©36ekcTaH

IHXIP )KEM1CTEP1HL, @ N3NKA-XUMNATTbIK KACUETTEP1 )KXOHE OPIAHO-
NENTUKANBIK CUMATTAMANAPBI (IHX1P (Ficus carica L.)

TywHaeme. IHxip xemici (Ficus carica L.), coHaai-ak iHxip arawbl petwge 6enn-
Ny KenTereH engepne KeHweH KosgaHbliaTbliH Cy6TponuKanbiK XanblpakTbl eam-
Alkrin xemici. 1KIp aHa MoKeH, KeNnnpTreH, KOHCEPBNHIEH XX3He KIMNuTTep
TYpiHAE TYTbIHbINATLIH TaraM galibiHgaya keHeH kongaHbinagbl. OHbIH AneTa-
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Fa eHyi geHcaynbikka el naiigansl x3aHe OMip CYpy y3akTblblH apTTbipadbl gen
TaHblNraH >Xepopta 1enlsl gnertacbiHa TaH.

MickeH iHXip XemioTepblw, a3 yakbiTka FaHa cakTasyblHa 6aiinaHbiCTbl 0/1apAbl
nactunkanap CusikTbl CO” bl Xama obiMre aliHangblpy Hemece oumiey OCbl TPO-
nuKanblK XeMicTi naganaHyFa, TaHbIMan eTyre X3He ebIMHLL Ken acCopTUMEH-
Tbl KamTamachi3 etyre kKOmekreceni. CoHAbIKTaH 6yn 3epTTey/Ll Makcatbl iHXIp
nacTunkKanapblH Xacay X3He iHXip nactunkanapbiHbi U3NKaNbIK-XUMUANbIK
KacuetTepi MeH CeHCOp/blK cunatTamanapbiH aHblkTay 6ongbl. 1klp KocblnFaH
nopeHLy, apTYpni mosnweplle HerizgenreH 6apnbiFbl anTbl NacTuika peuent 33ip-
nenai (10%, 12%, 14%, 16%, 18% x3He 20% iHxip ntopea).

TekcTypanblk npodunb, cy 6eN1CeHATT, epuTiH KaTTbl 3aTTapAblv Xannbl Masmy-
Hbl, TYC Tangaysbl, pH, buiFan, KYA, Tanlbik Ma3MyHbl X3HE aHTUOKCMAAHTTbIK 6en-
ceHginik Tangaynapsbl XYprisingi. Hatvmxenep F (20% iHxip ntopeci) cdhopmynachl
binFanabinbikTbiv (18,59%), kynaw, (2,43%), TanwblkTbin (2,65%) X3HE aHTUOKCK-
[AHTTbIK 6enceHa™ kT (36,58%) en xoFapbl M3HAEPIH KOpceTTK CMHTEeTMKabIK
KOHCepBaHTTap MeH acaHabl 6osFbiwTap KongaHbiAMaFaHgblkTad, 6yn OHiMAi
OHAipy MYMKiHgjri 30p. [HXip nacTunkanapbl C3TTi Xacasibin, KOMbIP-KbI3FbIAT capbl
TYCri, govrenek nwblak ganameTpi 1,0-1,2 cm x3He canimaFbl wamameH 1,2-1,5 T.
6onabl. B kypambl (12% iHxip ntopeci) PH 4,3, T3TT g3ami meH cy 6enceHatbl 0,54
Bpukc 62, 7 ° kOpceTkiwTepiHe ne. TYCTepai Tangay I* (59,76), a* (23,71) xaHe b*
(34,33) maHgepw KOpceTTi, onap Koublp iHXIp aFawbIHbIK XeMIiC nacTunkanapbiHa
Kownblp-KbI3FbINT capbl TYCTi 6epai.

B kypambl (12% iHxip ntopeci) A3m TaTylwblnap TapanbiHaH xoFapbl 6aFanaHbl
X3He TomasbITKkbiWTa 18°C-TaH TOMEH Temnepartypaga 2 ail caktaFaHHaH KeliiH
e KypblibIMbl MeH TYCIH Xakcbl caktan kangbl. Ocblnaiila, Tangay HaTuxeciHae
anbiHFaH iHXip XeMmicTepiHin nacTunkanapbiHbI PU3NKaNbIK-XUMUSNbIK KacueT-
Tepi xakcapFaHblH, onap aHTuokcugaHTTapFa 6ain ekeHbl x3He 43M TaTywblnap
TapanblHaH MakKynga’aHblH KopceTTi. [emek, iHXip emicTepi nactunanapapl
oHAipy YWiH aneyeTTi TabuFn nHrpegmeHT 60na anagbl, 6yn onapabiv Tamak oHep-
K3CibiHAE KonAaHblnyblHA biknana eTegk

TYWinai cespep: iHxip xemicTepi, KyPFak 3aTTap, macTuna, aHTUOKCUAAHTTap,
hU3nKanbIK-XMMUANBIK KacMeTTepK opraHofenTukanbik cunarramanapbl, Kypa-
Mbl, biNFangbiibiFbl, TanwWwbIKTapbl, cy 6enceHainiri.

MyxamagueB B.T.1, Mup3aeBa LL.Y.2 Paxa6oBa I'.A.2 Xannnosa ®.M.2
IByxapckuii rocyfapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET, I. byxapa, Y36ekuctaH
25yxapCcKnin rocyaapCcTBEHHbI YHUBepcuTeT, I. byxapa, Y3bekuctaH

®UBNKO-XUMUNUECKME CBONCTBA 1 OPFTAHOMEMNTUYECKUE
XAPAKTEPUCTUKN NACTUNIOK N3 NNOAOB NHXXWMPA (Ficus carica L.)
AHHOTayus. Mnogbl MHxunpa (Ficus carica L.), Takke M3BECTHblE Kak CMOKOBHMLA
- 3T0 (ppykT Ccy6TPONUUECKOro NMCTONAAHOrO pacTeHus, LWIMPOKO ynoTpebnse-
Mblli B MULLY BO MHOTUX CTpaHax. VIHXup HaxoauT WMpPoKoe NpuMEHEHWe B KynHa-
pun, 6yayun ynotpebiseMbiM B CBEXEM, CyLIEHOM, KOHCEPBMPOBAHHOM U 3aca-
XapeHHoM Buae. Ero Bk/loueHue B paLMoH xapakTepHo AN cpefn3eMHOMOPCKO
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AneTbl, KoTopas npusHaHa OAHOW U3 Haubonee 61aroNPUATHBIX ANA 300POBbA U
accouuvpyeTcs € yBenmvyeHmem npoao/HKMTENbHOCTH XU3HN.

3-3a KOpOTKOro nepmoja xpaHeHuss CO3pEBLUMX MI0L0B WMHXWPaA, NPOU3BOLACTBO
unu nepepaboTka MX B HOBbIA KOHEYHbI MNPOAYKT, TakOW Kak NacTU/Kv, MOXeT
CNoco6CcTBOBAaTbL MCMNOAb30BAHMIO U NONyNApMU3aLmm 3Toro Tponuyeckoro pykra
1 obecneynTb LUMPOKMIA acCOPTUMEHT MpoayKuuu. MoaToMy uenblo AaHHOro uc-
cnefoBaHusa 6bI10 paspaboTartb NaCTU/IKU U3 MHXMPA 1 onpefennTb Pru3nKo-Xu-
MUYecKMe CBOMCTBA U CEHCOPHble XapakTepuCTMKM NacTUIoK M3 uMHxupa. Bcero
6b110 pa3paboTaHo WeCTb peuenTyp NacTuoK, OCHOBAHHbLIX Ha Pas/IMyHOM KO-
nuyecTtBe gobaBneHHoro niope u3 nHxmpa (10%, 12%, 14%, 16%, 18% u 20%
nope u3 uHxupa). Bblnn npoBefeHbl aHanun3bl NPOUIA TEKCTYPbl, aKTUBHOCTMU
BOAbl, O6LLEr0 coAepXaHus pacTBOPMMbIX CYXMX BelLecTs, aHanusa LuBeTa, pH,
cofepXxaHuss Bnaru, 30Mbl, KI1eT4aTku M aHTUOKCUAAHTHOW akTMBHOCTWU. Pesynb-
TaTbl nokasanu, yto peuentypa F (20% nope n3 MHXMpa) NPOAEMOHCTPMPOBA-
na camble BbICOKME 3HauyeHust BnaxHocTn (18,59 %), 3onbl (2,43%), knetyartku
(2,65%) 1 aHTMOKCMAAHTHOWM akTMBHOCTK (36,58%). MpoM3BOACTBO 3TOr0 NPOAYK-
Ta BeCbMa BepOsATHO, NOCKOJIbKY HE UCMO/Ib30Ba/INCb CUHTETUYECKME KOHCEpPBaH-
Tbl U UCKYCCTBEHHblE Kpacutenu. Mactuikm 3 nHxmpa 6biaM ycnewHo paspabo-
TaHbl, UMEKT KOPUYHEBATO-OPAHXEBBIN UBET, Kpyrnyw cdopmy, gnametp 1,0-1,2
CM 1 BecAT npubnmnsntensHo 1,2-1,5r. CocTtaB B (12% niope 13 Niof40B UHXMPA)
nMmeeT nokasartesnb bpukc 62,70npu pH 4,3, cnagkuii NpUBKYC M aKkTMBHOCTb BOAbI
0,54. AHanu3 uBeTa nokasan 3HadyeHusa L* (59,76), a* (23,71) n b* (34,33), koTo-
pble Nnpuaann nactTuikam 13 nao40B CMOKOBHULbI KOPUUYHEBATO-OPaHXEBbIA LBET.
CocTtaB B (12% ntope 13 NA040B MHXMpa) OblN BbICOKO OLEHEH aeryctaTopamu
N COXpaHu/ CBOK XOPOLUYH TEKCTYPY W LBET MoC/e XPaHeHUs B XO/104WUNbHUKE
B TeuyeHnme 2 MecsiueB npu TemnepaType Hmke 18°C. Takum ob6bpa3om, aHanu3
nokasas, 4to (PM3UKO-XMMUYECKMEe CBOICTBA MNOJYYEHHbIX NacTWUAOK U3 MNJ040B
MHXMpa YNyylWnanucb, OHU OKasanucb 6oraTbiMyY aHTUOKCUAAHTaAMWU W NOAYYUIu
onobpeHue peryctatopos. CnegosaTesibHO, MI04bI UHXMPA MOTYT CTaTb NOTEHLM-
aNbHbIM HaTypasibHbIM UHFPEeAMEHTOM A1 NPOU3BOACTBA NAcTUIOK, CNOCO6CTBYA
MX UCMO/b30BaHUIO B NULLEBOA NPOMBbILLIEHHOCTMU.

KntoueBble cnioBa: noabl MHXUpa, cyxme BellecTsa, NacTuina, aHTUoKCMAaaH-
Tbl, (QU3NKO-XNMUYECKNE CBONCTBA, OpraHo/ienTuyeckne xapakTepuctuku, peuen-
Typa, BNAXHOCTb, KNetyarTka, akTMBHOCTb BOAbI.
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NEPEBO/ CTATbW / MAKANAHBLL AYJAPMACHI

MyxamagueB B.T.1, Mup3aeBa LL.Y.2 Paxa6oBa, ['.A.2 Xannnosa ®.M.2
1ByxapcKkuii rocyfapCTBEHHbIA TEXHUYECKNIT YHUBEPCUTET,

r. byxapa, Y36ekucraH

2Byxapckunii rocyaapCTBEHHbIN YHUBEPCUTET, . Byxapa, Y36ekncTaH

®UBNKO-XVIMNYECKNE CBONCTBA N OPTAHOMIENTUYECKUNE
XAPAKTEPUCTUKN NACTUIOK U3 MIOA0B VMHXNPA
(Ficus carica L.)

AHHOTauus. Mnogbl MHxupa (Ficus carica L.), Takke M3BECTHble Kak CMOKOB-
HMUa, - 3TO (hPYKT CyBTpONMYecKoro MCTONaAHOro pacTeHus, LWMPOKO ynoTpe-
6nsemblli B NULLY BO MHOMMX cTpaHax. VIHXup HaxoauT LWMpoKoe NpUMEHEHWE B
KynuHapuu, 6yayunm ynotpebnsembiM B CBEXEM, CYLLEHOM, KOHCEPBMPOBAHHOM
1 3acaxapeHHoM Buge. Ero BkiYeHue B pauvoH XapakTepHo AN cpefu3eMHo-
MOPCKOW AMeTbl, KoTopas Npu3HaHa O4HON M3 Hambonee 6naronpuaTHLIX ANS 340-
pPOBbS N accouuMpyeTcs C yBEIMYEHNEM MPOLO/IKNTENBHOCTN XU3HU.

M3-3a KOPOTKOro nepuoja XxpaHeHusi CO3pEeBLUMX MA0LOB MHXMpa, NPOU3BOACTBO
uny nepepaboTka MX B HOBbIA KOHEYHbI MNPOAYKT, TaKOW KakK NacTuU/ikv, MOXeT
CNoco6CTBOBAaTbL MCMNOb30BAHMIO U NONyNApMU3aLmm 3Toro TpONUYeckoro pykra
1 obecneynTb LIMPOKUIA acCOPTUMEHT MpoAyKuun. Mo3ToOMy Lefblo AaHHOro uc-
cnefoBaHusa 6bI10 paspaboTartb NaCTU/IKU U3 UHXMPa 1 onpefennTb Pru3nKo-Xu-
MUYeCKMe CBOMCTBA W CEHCOPHble XapakTepuCTMKM NacTUIoK M3 uHxupa. Bcero
6b110 pa3paboTaHO WeCTb peuenTyp NacTUoK, OCHOBAHHbLIX Ha Pas3/iMyHOM KO-
nuyectBe fo6GaBneHHoOro nwope u3 nHxupa (10%, 12%, 14%, 16%, 18% wn 20%
nope u3 uHxupa). bblnn npoBefeHbl aHanun3bl NPOUIA TEKCTYPbl, aKTUBHOCTMU
BOAbl, O6LLEr0 coAepXaHus pacTBOPMMbIX CYXMX BelLecTsB, aHanusa useta, pH,
cofiepXaHuss Bnaru, 30Mbl, KI1eT4yaTkm U aHTUOKCUAAHTHOW akTMBHOCTWU. Pesynb-
TaTbl nokasanu, yto peuentypa F (20% nope n3 MHXMpa) NPOAEMOHCTPMPOBaA-
na camble BbICOKME 3HauyeHust BnaxHocTn (18,59 %), 3onbl (2,43%), kneTyartku
(2,65%) 1 aHTMOKCMAAHTHOWM akTMBHOCTU (36,58%). Mpon3BOACTBO 3TOr0 NPOAYK-
Ta BeCbMa BepOATHO, NOCKOSIbKY HE UCMO/Ib30Ba/INCb CUHTETUYECKME KOHCEpPBaH-
Tbl U UCKYCCTBEHHblE Kpacutenu. Mactunku 3 nHxmpa 6biam ycnewHo paspabo-
TaHbl, UMEKT KOPUYHEBATO-OPAHXEBBIN UBET, Kpyrnywo cdopmy, gnametp 1,0-1,2
CM 1 BecAT npnbnmnsantensHo 1,2-1,5r. CocTtaB B (12% niope 13 Naof40B UHXMPA)
nMmeeT nokasartenb bpukc 62,70npu pH 4,3, cnagkvii NPUBKYC M aKTUBHOCTb BO/bI
0,54. AHanu3 uBeTa nokasan 3HadyeHusa L* (59,76), a* (23,71) n b* (34,33), koTo-
pble Nnpuaann nactTuikam u3 naoL40B CMOKOBHULbI KOPUUYHEBATO-OPaHXEBbINA LBET.
CoctaB B (12% ntope 13 Na040B MHXMpPa) OblN BbICOKO OLEHEH AeryctaTopamu
N COXpaHu/ CBOK XOPOLUYH TEKCTYpPY W LBET MoC/Ne XPaHeHUs B XO0/04WUNbHUKE
B TeuyeHne 2 mMecsiueB npu TemnepaType Hwke 18°C. Takum ob6bpa3om, aHanu3
nokasas, 4to (PM3NKO-XMMUYECKMEe CBOMCTBA MNOJIYYEHHbIX NacTWUOK U3 MNJ040B
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VHXMpa YNYYlNINCb, OHU OKa3asiMcb 60raTbiMW aHTUOKCMAAHTAMW U NOYYMIn
ofo6peHune geryctatopoB. CnefoBatesibHO, NA0AbI MHXMPA MOTYT CTaTb NOTEHUM-
a/IbHbIM HaTypasibHbIM UHIPEANEHTOM ANS NPOM3BOACTBA NAacTU/IOK, CNOCO6CTBYS
MX UCMO/MIb30BAHUIO B NULLEBOV NPOMbILLIEHHOCTM.

KntoueBble cnosa: Mnofbl UHXMPaA, Cyxue BellecTsa, nactuinia, aHTMOKCUaaH-
Tbl, (PU3UKO-XUMUYECKME CBOICTBA, OpraHo/ienTuYeckne xapakTepucTuku, peten-
Typa, BAAXHOCTb, K/ieTyaTka, akTUBHOCTb BOApI.

BBegeHue. ®PpykTbl UrpalwT BaXKHYH posfib B 3[40pPOBbe YesioBeka,
obecneumBas 3aluTy OT BO3AEWCTBUS BbICOKUX YPOBHEl CBOGOAHbIX
pagvkasioB U nomorasi nuweBapuTesibHon cucteme. OHM Takxe copep-
XaT MHOXeCTBO aHTMOKCUAAHTOB, TakMx kak ButamuH C, nonudeHonsbl
N KapoTUHOUAbI.

[na tex, kto 3a60TMTCA O CBOEM 340pOBbE, WHXMP CTaHeT Hesa-
MeHUMbIM npoaykToM. OH obecneuyvBaeT OpraHn3dM Heob6Xo4MMbIMU
MUHepasnamu, BUTaAMUHaAMW W MULLEBLIMW BOJIOKHAMW, NPU 3TOM He
[06aBNAA NULWHUX XUPOB WAN XosiecTepuHa. Ero yHukanbHbli amu-
HOKWUC/IOTHbIA Npodnab AONO/IHUTENBHO NOAYEPKMBAET €ro NnuTaTesib-
HYI0 LEHHOCTb.

VHxXup BblgenseTca cBoMM 6oraTbiM nuTaTesibHbiM cocTaBoM. OH SiB-
nsieTca BblAAKWMMCSH UCTOYHUKOM (DEHOSBbHbIX COEAUHEHUN, TaKUX Kak
NPoaHTOUMaHUANHbLI, NPEBOCXOAA NO 3TOMY NnokKasatesnio faxe Takue us-
BECTHble HaMUTKX, Kak KpacHoe BMHO U Yali. [ToMMMO 3TOro, MHXWp Ae-
MOHCTPUPYeT 60siee BbICOKOE COAEepXaHue KnetyaTku, Kans, kaibuus
N xenesa Mo CpaBHEHUIO C pacnpocTpaHeHHbIMY dpyKTamu, BKIOYas
6aHaHbl, BUHOrpag, anenbCuHbl, KNyoHUKY n a610ku. B cyxom BellecTse
UHXunpa cogepxuntcsa 0o 88,9%, caxapos - 20%, opraHNYeCcKUX KUCOoT -
0,5%, ackop6buHOBOW KMCNOThbI - 2,8%.

B uenowm, 3a nocnegHue gecAtb neT HabnwgaeTcs TeHOEHUMA K yBe-
JINYEHUI0 UCNOMb30BaHUSA TEHETUYECKUX PEeCypcoB pacTeHuin ansa nu-
LLLeBOlM MPOMBILLIEHHOCTM U CE/IbCKOTO X035licTBa B UCCNEA0BaHMAX MO
YNYULIEHNIO CE/IbCKOXO03ANCTBEHHbIX Ky/IbTYp B MUPE, BK/IKOYas ynyudlle-
Hve nnofoB nytTem otéopa NPeBOCXOAHbIX FTEHOTUMOB U3 CYLLLECTBYIOLWNX
MEeCTHbIX COPTOB. XOTS NA0Abl UHXMPa He Tak NonynspHbl, Kak gpyrue
KnuMakTepuyeckne OpyKTbl, X MNOTEHUMAT B NULLEBOA MPOMbILLIEHHO-
CTW Hesnb3f oTpuuaTb. bbicTpoe pasmsAryeHve naogoB B OCHOBHOM fSIB-
nsieTca pe3ynbTaToOM BbICOKON aKTMBHOCTM HECKOJIbKUX OKMCMUTENbHbIX
hepMeHTOB U BblAeneHns atuneHa. bbicTpoe co3peBaHne XxapakTepusy-
eTCcs 3HauYnTeNIbHbIM yBENIMYEHUEM MPOAYKTOB AbIXaHUA W 3TU/EHa, 4YTo
JenaeTt o4eHb C/IOXHbIM XpaHeHue 1 npofaxy 3Toro gpykra. M3-3a ko-
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POTKOr0 BPEMEHU XpaHEeHUs CO3PEBLUMX MI0A0B UHXUPA, OAHUM U3 aflb-
TepHaTUBHbIX METOAOB COXpaHEeHUA UX NOSIe3HOCTU U NUTaTesbHbIX Be-
LLLeCTB ABMSAETCA U3rOTOB/IEHME WM NepepabdoTKa UX B HOBbI KOHEYHbI
NPOAYKT, HanpumMmep, B BuAe nactuiok. PaspaboTka nacTuiok M3 naogoB
NHXMPa, MakCMManbHO UCNOb3YOLWNX NNoAbl MHXUPA, Heobxoanma ans
nonynapusauumn atoro pykra n obecnedyeHns pasHoobpasns nonesHbIx
nuLeBbIX NPoaykToB [1].

roTT (1985) 0TMETWA, YTO NacTUAKU - 3TO MPOAYKTbI, KOTOPbIE U3ro-
TaB/INBAIOTCA NYTEM BOCCTaHOBJIEHUA caxapa [0 XefaeMoro cocros-
HYA, a 3aTeM pa3muHalTCcsa B pesy/sbTaTe B3aMMOLENCTBUSA caxapHOro
cupona v KonnouaHbix MatepnanoB. OHU XxapakTepusylTca Kak 6onee
MArKMe, YeM KaMeAu, HO He Takue MsArkue, Kakxesne. MocKonbky noan
Tenepb OCO3Ha/IM BaXHOCTb MNOTPe6/EeHNs HaTypasibHOW MULLK, OHK
CTPEeMATCA HaliTM NpoAyKTbl, KOTOpble noaBeprawTca o6paboTke, HO
COXPaHSAT CBOU NuTaTesibHble BellecTBa. OAHMM M3 TakmMx NPOAYKTOB
C BbICOKMM cofepXaHueM nutaTtefbHbIX BEWeCcTB ABASATCA NacTU/IKK.
ViccnepoBaHue npou3BoACTBa NacTU/IOK C UCMO/b30BAHMEM MECTHbIX
hpyKTOB, KakK oxupaeTtcs, NO3BOMUT co3aaTb 60siee 340p0OBble KOH(e-
Tonogo6Hble MPOAYKTbI, cofdepxaline HaTypanbHble (PyKTbl, BMECTO
NPOAYKTOB C BbLICOKMM COAEpXaHWeM caxapa, UCKYCCTBEHHbIX Kpacu-
Tenen n apomatn3aTopos, U APYTrMX NULLEBbLIX 406aBOK, KOTOpPble MOTYT
oKasblBaTb [0/TOCPOYHOE HeraTMBHOE BO3AENCTBME Ha OpraHu3m ye-
noseka. Kpome Toro, uccnegosaHve mmeeT 60MblIOK NoTeHuman Ans
yBeNYeHnsa pasHoobpasna HaTypasibHbIX NPOAYKTOB Ha pbiHKe. OHO
Takke obecneynT AONOSIHUTE IbHbIE NUTATEe/IbHblE MpenmyllecTBa Ans
noTpebuTens, He Tepsas Npu 3TOM YU3UYECKUX CBOMCTB NacTUNOK, KOTO-
pble UMET NNNKYI TeKCTypy.

VHxup 6orat pnaBoHoMAaMu, B YaCTHOCTU /1€MKO- U aHToLMaHaMu.
OTW BellecTBa YKPeNnsioT CTEHKU KPOBEHOCHbIX COCYA0B, Aenas nx me-
Hee NpoHULaeMbiMU U Xpynknmu. dnasoHonabl Takke 06n1ajaloT WUpo-
KM CNEeKTPOM MOJIe3HbIX CBOWCTB: OHM 3alULLAOT OT OKUC/IEeHUS, paau-
auuun, pasBuTUS onNyxonei u BocnaseHwid, CHUMAaIT Cnasmbl, CHUXaKT
AaBrneHve n 6oploTcsa ¢ bakTepuamu. PerynsipHoe ynotpebaeHne nHxXum-
pa, cogepxallero aTm coefMHeHUs, 3Ha4YNTesIbHO CHWXaeT pUCK cep-
Ae4HOo-cocyAncTbIX 3aboneBaHuil. Kpome Ttoro, dpyiaBoHOMAbI MOMoraroT
opraHn3sMy cnpaB/iiTbCA C YyXepoaHbIMWN BellecTBamMu. [Na B3POC/bIX
pekomeHAayeTcsa noTpebaaTb 250 Mr h1aBOHOUAOB B AeHb, a A8 AeTel
oT 7 go 18 net - ot 150 go 250 mr. Bcero 63 rp. uHXxupa MoOKpbiBaKT
OHEBHY0 HOpMYy (D/1aBOHOMAOB A1 B3POC/bIX. BaXHO OTMeTUTb, 4TO
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hnaBoHOMAbl Nydwe paboTalT BMecTe ¢ ButammHom C (ackop6buHo-
BO KWCMOTOI), KOTOPbIA OHU 3awuuialT oT paspyleHus. ButamuH C,
B CBOIO oyepefb, UrpaeT KUYEBY posb B 06MeHe BelecTB, BKIOYas
XUPOBOi, N BAMAET Ha COCTOSAHUE KPOBMW.

Llens gaHHOro uccnefoBaHus - NpPou3BOACTBO NacTUOK, cogepxa-
WMX naogbl MHXMpa, U onpegeneHve (PuU3MKO-XMMUYECKMX CBOMCTB, a
Takke opraHonenTMYeCcKon npuemsemMocTn npoaykra [2-5].

2. MaTepuanbl 1 MeToAbl UCCMef0BaHUA.

1 MaTepuansi:

Mnoabl nHxupa 6b11n cobpaHbl B Byxapckoin o6nactu (¥Y36ekucrtaH).
Mnogbl usmenbyany B MeXaHM4eckoM KyXOHHOM KoMbGaiHe nocne Moli-
KW, OYMCTKM M BnaHwupoBaHus. lMope M3 UHXMpa 6bl10 ynakoBaHO B
NOMMITUIEHOBYIO MSIEHKY, FTEPMETUYHO 3aKpPbITO U XPaHUIoch npu -210C.

3amMOopoXeHHOe Mpe U3 UHxXMpa pasmopaxusanu npu 40C gna npo-
n3BoACcTBa NacTuiok. B oCHOBHOM, AN5 NPOM3BOACTBA NAaCTUOK U3 UH-
Xupa 1cnonb3oBanu niope M3 naoL0B UHXUPA, TIOKO3HbLIA cupon, co-
p6uT 1 xenatuH. Kpaxman Ans nokpbiTUS NacTUoK Obl1 NPUrOTOB/EH
N3 KyKYpYy3HOU MykW. Bbls1o NPUroTOB/IEHO WeCTb peLenTyp M ogHa KOH-
TPO/SIbHas Ha OCHOBE COOTHOLUEHWA KaxAol M3 pas/n4yHbIX peuentyp
(Tabnuua 1).

Tabnuua 1 - CocTaB MHXUPHOW nacTubl

VHrpeaveHTbl A B c D E F
Miope 13 nkxmpa 10 12 14 16 18 20
Xenatu 15 13 n 9 7 5
CopbuTon 20 20 20 20 20 20
CVIpOI'I rMHOKO3bI 30 30 30 30 30 30
Crabunusarop, 14 14 14 14 14 14
aMynbraTop

Bopga 7 7 7 7 7 7
Kykypy3Hasa Myka 3 3 3 3 3
JINMOHHana Kucnota 1 1 1 1 1 1
o6wumin (%) 100 100 100 100 100 100
Bbixoa 200rp 200rp 200rp 200rp 200 rp 200 rp
3HayeHue bpukca 62,5° 62,7° 63,6° 61,1° 67,3° 63,6°

(cyxve BeuiecTsa)

89



Muuwesas n nepepa6aTb|Bar0Lu,a;| NPOMBbILLNTIEHHOCTb

2 MpuroTosaeHne nacTUNO0K 13 NNOLOB UHXMPA:

Cnenble NnoAbl NHXUPa NpoOMbIBaANM ANS yAasneHns Mmycopa uin npu-
Mecell nepeg npomMbiBaHMEM BOAOMPOBOAHONM BOAONM, a 3aTeM Bapuan
Ha MeJ/1IeHHOM OrHe BTeyeHue 5 MuH. [1na NnpuroToBAeHNs NacTUI0K 13
N1040B MHXMpa rOTOBUAWM pacTBOp aMyJsibratopa, pasbasnfs NOPOLLOK
B BoAe B cooTHoweHun 1:70. CopbuT un rnoko3y Harpesanu o 120°C u
oxnaxganu go 75°C, nocne yero gob6asnaam pactsop ctabunmsaropa u
KYKYPY3HbIil Kpaxmas B CMecCb copbuTa v riKO3HOro cupona. XXenatuH
pacTtBopsnu B Tennoli Boge (MeHee 50°C), 3aTeM A06aBnsanu K npefdbl-
ayuweli cmecu u fo6aBnsAnu nope U3 NA040B NHXMpPA.

3atem cMmecb Bapunu B TeyeHue 10 MuUH., ycTaHaB/AuBas 3HayeHue
Bpukca Ha ypoBHe 60°bpukc. llocne 3TOro0 B OXJ1aXAEHHYK CMecCb
(60°C) po6aBnsANM NUMOHHYIO KUCNOTy. HakoHel, cMecu 6b1aun cchopmMu-
poBaHbl B Kpyr/ble hopMbl C NOMOLLbIO npecca. MNMpu Temnepatype 45°C
cthopMmnpoBaHHbIe NACTU/IKM CYLUUIN B 3NEKTPUUECKOM AernapaTtope B
TeyeHue 4 yacos.

3 XuMun4yecknin aHanms:

CogfepxaHue Bnaru, 30fbl, Xupa, KNetyaTkn u cbiporo 6enka B na-
CTUMIKax WHXupa onpeaensann B COOTBETCTBMU CO CTaHAapTHbIMU NpoO-
ueaypamu. Bce aHannsbl NPpOBOANAUCHE B TPEX NOBTOPEHUSAX.

3.1 OnpegeneHne aHTUOKCUAAHTHON CNOCOBHOCTU C UCMONb30BaHU-
eM aHanusa 2,2-gudeHnn-2-nukpuarugpasunrngpara

MpuénunsntensHo 0,1 mn pacTBop B MeTaHO/Me roTOBMAWU NyTeM pac-
TBOpeHua 1,9 mr peareHTta B 100 mn metaHona. CMecb ocTaBnsanu gns
peakuun nyteMm uHKybauum B TeMHOTe. AMKBOTa 06bLEMOM 4 M K3
3TOro pacteopa 6biia gobasneHa k 10 Ma pas3baBfieHHbIX 3KCTPAKTOB
(50 mr o6pasua B 100 M1 gUCTUANMPOBAHHONW Boabl), 10 mMa ancTunau-
poBaHHOW BOApbl (KOHTPO/Ib) U 10 MA cTaHO4APTHOrO pacTBopa ackopbu-
HOBOIi KMCNOTbI, a-TOKoheposia u 6YyTUAMPOBAHHOIO TMAPOKCUTONYONA.
BcA npurotoBnieHHas cMecb 6blna 3aTeM OcTaB/sieHa AN MHKybauun B
TEMHOTE Mpu KOMHaTHOW Temnepartype B TeyeHue 60 MuH. 3aTem ab-
copbuma nsmepsanacb npu 517 HM ¢ noMoLblo Y®-cnekTpodoToMeTpa.

3.2 AHanus pe3ynbTaToB MUCCNefOBaHUA KanoOpUAHOCTU WHXUPHOW
nacTunbl

KanopuiiHOCTb MHXMPHOI nacTunbl 6blna onpegeneHa MeToA0M
60M60BOli KanopumeTpunu nocne npeaBapuTesibHOr0 BbICYLLIMBAHMUSA
06pa3yoB 00 NOCTOSAHHON Macchl. VccrnepoBaHwe NpPoBOAMAN B Tpex-
KpaTHOW NOBTOPHOCTKU, YTO 06ecneynBasio fOCTOBEPHOCTb MOMYYEHHbIX
pe3ynbTaTos.
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Mo pe3ynbTaTamM U3MEPEHWI YCTaHOB/IEHO, YTO CPefHss aHepreTu-
yeckasl LLEHHOCTb MHXMPHOIM nacTu/bl cocTaBisieT 245-265 kkan Ha 100
r npodykta. Pa3bpoc 3HauYeHMn OO BbACHAETCSA pPas3/INUnSMN BO BIIaXXHO-
CTN UCXOQHOrO CbIpbs U COAEPXaHNN NPUPOAHbIX CaxapoB.

BbliCcOKasi KanopuiitHOCTb NacTu/bl 06yCoBeHa:

* 3HAUNTESIbHBIM COAepPXXaHWEM YrneBoAoB (MPenMyLLECTBEHHO OPYK-
TO3bl U FNHOKO3bl),

* HIMYNEM MNULLEBDLIX BOJIOKOH,

* KOHUEHTpaumel Cyxux BeLwecTB Noc/e npouecca CyLUKU.

Mo cpaBHEHMIO CO CBEXUM NHXUPOM, SHEepreTnyeckas LeHHOCTb na-
CTU/bl yBENnUmMBaeTca B 2,5-3 pasa, UTO CBSAI3aHO C yaasieHneM Bnarm u
KOHUEeHTpaumein opraHnyeckmnx BewecTB. Npy 3TOM Ka/lOpUAHOCTb WH-
YXXVPHOI NacTu/bl OCTAETCS HWXE, YEM Y KOHOUTEPCKNX N3AeNi Ha oc-
HOBe caxapa W >XMpOB, YTO AefiaeT NPoAyKT 6onee NpeanoyTUTesIbHbIM
C TOYUKWN 3peHns paumoHasIbHOrO NUTaHUS.

Mony4yeHHble AaHHble CBUAETENLCTBYIOT O TOM, YTO MHXMPHas na-
CTU/la MOXET paccMaTpmBaTbCsl KakK HaTypasibHbIi BbICOKOSHeEpPreTmnye-
CKWIA NPOAYKT, PEKOMEHAO0BaHHbIN AN NMUTaHUsA iy, C MOBbILWEHHbIMA
3HEPreTMYECKUMKM 3aTparamMu, a Takke KakK (OyHKUMOHasIbHbIA NpoayKT
npyY YCNoOBMN YMEPEHHOTO NMOTpPebeHus.

Pe3ynbTaTtbl UccnegoBaHns COrMacyroTcsl C IUTepaTypHbIMU JaHHbI-
MW, NpeAcTaB/IEHHbIMY B paboTax OTEUYECTBEHHbIX 1 3apyOeXHbIX aBTO-
pOB, M3y4aBLUMX KaJIOPUIMHOCTb (PPYKTOBbIX MacTu/l U CyLUEHbIX MI040B.

4 dusnyeckuii aHanus:

4.1 pH

MacTunKM M3 NHXMpa OblIN NPUrOTOBNEHDbI MyTEM TWATe/IbHOIo cMe-
LWUMBaHUS M TOMOreHn3aunun NpubnmusanTenbHO 5 r NacTUIOK M3 MHXMpa
c 20 M1 gncTnnMpoBaHHOM Bogbl. lMeped aHanmzom pH-meTp 6bin OT-
KasIMbpoBaH C MOMOLLbIO CTaHA4apTHbIX OydepHbIX pacTBopoB ¢ pH 7,0
1 pH 4,0. O6paszel, NnomMeLwann B CTakaH, C AOCTATOYHbIM KONIMYECTBOM
XUAKOCTU, YTOObI MOKPbITb KOHYMK AN nosiydeHns Hanbosiee TOYHOro
rnokasaHus. 3anucbiBasin 3HadYeHue pH, nocne 4Yero 3nekTpon u3Bsne-
Kasim 13 obpasya. 515 NpoMbIBKM pH-MeTpa MUCnonb30Basi AUCTUANN-
pOBaHHYO BOAy, a 3aTeM NpOMaKkMBasin BymMaxHol candyeTkoi. 30H[,
3aTeM nomellann B 6ydepHbIi pacTBop ¢ pH 7.

4.2 AHann3 ob6Lero cogepxaHnsi paCTBOPUMbIX TBEpPAbIX BELLECTB:

Onpepgensinu 3HavyeHne bpukca gns NpoBepKM NCHAPEHUST U KOHLEH-
Tpaumn € Lesibio OLLEHKN TBEPAOCTMN NPOAYKTOB. OTO OCHOBAHO Ha MpWH-
uMne, 4To CBET, NonajaroLlnii B Npn3my, 06/1a4aeT YHUKa/IbHOW Xapak-
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TEPUCTUKON. ITa XapakTepucTmka npeacraBgeHa 3HayYeHneM Mo Lwkane
B e4MHMLAX, U3BECTHbIX Kak °Bpukc.

FomoreHM3MpoBaHHOE NOpe U3 UHXMpa hunbTpoBanu vyepes punb-
TpoBasnbHyto 6ymary Whatman Ne 1, a An1a OueHKM OT(UIbTPOBAHHOIO
COAEPXMUMOT0o MCMNO/b30BaN LNPOBO pedypakTtomeTp.

4.3 AHanu3 uBeToBOro Npoduns:

[Ona onpegeneHus uBeTa NacTWU/IOK WMHXUPa WMCNOMb30BanCca Xpo-
mameTp Minolta CR 300 (finoHus). MNpu6op 6bi1 oTKanMbpoBaH C uUC-
nonb3oBaHueM 6esioli kKaIM6POBOYHOW NNACTUHbI Nepen Havyanom npo-
uecca. MacTuaky nHxupa maMesnbyanu U nomewann B U3MepuTenbHy
nNacTuHy A0 Tex Mop, Noka OHM He NOKpbiBasu BCHO NAacTUHy, nepepg
CUMTbIBAHVEM [aHHbIX. ITO 6bISIO cAeNaHo A9 npefoTBpaLLeHns owu-
60K MpU CHATUM NOKa3aHWiA.

4.4 AHann3 akTUBHOCTU BOAbI:

CBob6oaHas Bnara uan akTUBHOCTb BOAbl - 3TO BoAa, AOCTYNHasa Ans
noafepXaHmsa MUKPOOMOSIOTMYECKOro pocTa B NULLEBOM NPOAYKTE.

[Ba rpamma obpasua n3Mesnbyann Ha Mesikue Kycouku, nomellanu B
O[lHOPa30BbIil CTakaHUYMK U NOMeLLann B OTCeK AN 06pa3LoB U3mepu-
Tens akTUBHOCTW BOAbl, NOC/E Yero NPoOBOAWAN aHanus.

WHppakpacHblii ny4y, cokycupoBaHHbI B KPOLUEYHOM 3epkane,
onpefensn TOUYKy pochbl, MOcne 4yero AaHHble U3BneKaancb, U perucTpu-
poBasiocb 3HaYeHue akTUBHOCTU BOAbl.

4.5 AHann3 TeKCcTypbl:

AHanu3 npoBOAWJCA C UCNO/SIb30BaHMEM aHanusatopa TekCTy-
pbl. Plus (Stable Microsystems, BennkobputaHusa) gnsa onpepeneHus
TBEPAOCTU, YNPYrocTn, KOres3nBHOCTW, JINMKOCTU, XeBaTes/lbHOCTU U
31aCTUYHOCTU MacTUOK WMHXMPaA Ha OCHOBE MexXaHW4YeCcKUX Xapak-
TEPUCTUK, MpPU KOTOPbLIX MaTepuan noAseprancs KOHTPOAUpyemomy
BO34eNCTBUIO cubl NO Kpusoi gedopmauun. Obpasel, nomeliancs B
LEeHTp nof 30HAOM 3-TOYEYHOro M3rMbHOro crteHga Ao Tex nop, noka
30HA, He conpukacancsa c obpasuom. 3ateM permcTpMpoBanuCb Kpu-
Bble Aedopmauuu.

4.6 CeHCOpHbIli aHanus:

CeaHC CEHCOpPHOI OLEHKM MPOBOAWU/ICA HA OCHOBe 7-6annbHON re-
OOHMNYeCKOW wWKanbl (6onee BbICOKMI 6ann ykasbiBaeT Ha nyyline kade-
CTBEHHble XapakTepucTnkun (1 - o4eHb He HpaBUTCH, 7 - OUYEHb HPaBUT-
cs)). OueHuBannchb LBeT, TEKCTypa, BKyC, U obwas npuemneMocTb na-
CTUMOK NHXMpa. Bce xapakTepnucTnkn oLeHnBaanCcb He3aBnUCMMO MATbIO
HenoAroToBNEHHLIMW AeryctaTopamMmun Ha OCHOBe Ux cxoactea. Obpasey,
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6bl1 ynakoBaH ¥ 3aKOAUPOBaH Tpex3HayHbiM KogoMm. CpeaHuii 6anin no
KaXK[ 0N XapaKTepucTuke 6bi/1 COOOLLEH.

5 CTaTucTunyeckuin aHanms:

Bce pesynbtartbl XMMWYECKOro aHanmia, MU3MYecKoro aHanmsa u
CEHCOPHOW OLLEHKM BblNM NpoaHanM3MpoBaHbl C UCMOMNb30BaAHMEM AuC-
nepcnoHHoro aHanusa (ANOVA) 1 MHOXEeCTBEHHOro cpaBHeHus duie-
pa. 3Hauumble pasnuuua (p<0,05) 6blIM AOMOAHUTENIbHO npoaHanu-
3¥poBaHbl, U gaHHble ¢ p<0,05 cyutanucb 3HaYUMbIMU. [aHHble 6bln
npoaHann3npoBaHbl C UCMO/Ib30BaHMEM MNPOrpamMMHOro obecnevyeHuns
MatLab/Simulink, a Takxe npumeHeHbl MeTOAbl NONHOPAKTOPHOro nna-
HUPOBAHUA 3KCNEPUMEHTOB W ONTUMMU3ALUN TEXHOIOTMYECKNX npouec-
COB C UCMONb30BaHMEM MeTOo40/10TnN MOBEPXHOCTU OTKuKa (Response
Surface Methodology), 1 Bce noay4YeHHble AaHHble OblAN NpeacTaBeHbl
B BMUE CPefHEero 3HayeHus + ctaHgapTHoe OTKNoHeHue [7].

PesynbTatbl n ob6cyxaeHue.

1 Pa3paboTka nacTUNOK U3 NHXupa:

Mactnnkn n3 nnxunpa (Ficus carica L.) 6b11mn ycnewHo paspaboTaHbl,
umerowme kpyrayw dopmy guametpom 1,0-1,2 cm, Becom npubnausu-
TenbHo 1,2-15 r (PucyHok 1).

PucyHok 1 - Peuentypbl nactunbl nixupa: A) 10% nope nHxupa,
B) 12% ntope uHxupa, C) 14% ntope uHxunpa, D) 16% niope mHxumpa,
E) 18% niope nHxunpa, F) 20% niope nHxupa
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HepaBHOMepHbI guameTp 1 Bec 6b1M Bbi3BaHbl PyYHbIM pacnpege-
NleHneM KyKypy3HOro kpaxmana, KoTopblli AelcTByeT Kak (popMOBLLUK
nactTuibl Ha JI0oTKax gerngparopa, U pyyHoiM MNpofesibiBaHNEM OTBep-
CTUin B Myke. A3yaH u ero konnern (2020) npeanonoxunnum, 4to yBeau-
yeHne pasmepa pacTUTENIbHOrO MPoAyKTa B KOHEYHOM MTOre npusBeper
K yBeNIMYeHN0 pasmMepa npoaykra. 3T0 MOXeT Npou3oinTu us3-3a Toro,
4yTO Mpe B3auMoAeWlCcTBYeT C APYIMMU WHrpeaueHTaMy B pelentype
nccnenoBaHus.

2 Xumunueckuii aHanus.

2.1 CopepxaHue Bnaru:

C TOUKM 3peHus KayecTBa MULLLEBbLIX NPOAYKTOB, COAepXaHue Bnaru
B o6pa3ue nuWeBoro nNpoaykta, 0CO6EHHO B nacTunkax, MMeeT Bax-
HOe 3HayeHue, NOCKOJIbKY OHO B/INSIET Ha CBEXeCTb, A0/ITOBEYHOCTb U
YCTOMUYMBOCTb K MOpYe NpoaykTa.

Nnc n OxekcoH (1973) oTMETUNM, YTO K LUMPOKOMY Knaccy KoHAM-
TEPCKUX U3AEeNUi OTHOCATCH XeBaTesibHble PEe3UHKW, Xese U nactun-
KW, KOTOpble MOryT OblTb MPOM3BEAEHbl CO MHOXECTBOM WHTEPECHbIX
Bapmaunin. B Tabnuue 2 nokasaHo, YTO YPOBEHb BMAXHOCTU AN BCEX
peuenTyp nacTuioK U3 NHXupa He npesbiwan 20%. Ecan npoueHTHOE
cogepxaHue snaru npesbiwaeTr 20%, CPOK rOQHOCTM NACTUIOK MOXeET
6bITb coKpalleH. PeuenTtypa F (20% niope n3 nHxmnpa) nmeeTt camoe Bbl-
COKOe cofepXaHue Bnarv cpeiu WecTu peLenTtyp, KOTOpoe cocTaBnseTr
18,59% u cywectBeHHO oTandaetcs (P<0,05) no cpaBHEHWO C ApYrMU
peuentypamu. BepoaTHO, 3TO CBA3AHO C BbICOKMM COAepXaHueMm mnope
13 UHXMpa, coctasnawwmnm 20%, NOCKOMbKY COAepXaHue B/arn B Cbl-
pbIX nnofjax MHxupa coctasnsno 70,07% (Axwen u gp., 2011). beso-
nacHoe cogep)aHue Bfarn B nactuskax koneénetca ot 12% po 18%
(Pasak, 2013). Bce peuenTypbl HaxoasaTcsa B npegenax 6e3onacHoro gu-
anasoHa cogepxaHua Bnarm 6narogaps McCnosib3oBaHUO copbutona,
KOTOpbI 3awmnuiaeT nacTuaku oT notepu snaru [8,9].

2.2 CopepxaHue 30/bl:

Peuentypa F (20% ntope 13 nHXupa) nokasana 3HauynTesibHO camoe
Bbicokoe (P<0,05) cogepxaHune 30nbl (2,42%) cpenun WecTtn peuentyp
Mo CpaBHEHWIO C CaMblM HU3KUM COAEpXaHuem 30/bl B peuentype A
(1,77%). LaHHble NOKa3blBAKOT, YTO YEM BbllLe NPOLLEHTHOE cofepXaHue
niope n3 NI0LOB MHXUPA, UCNOMIb3YEMOro B peuenType nacTuiok, Tem
BbilLle cogepXaHune 307/1bl.

301a COCTOUT M3 HAKOMJ/IEHHbIX MUHEPasioB NocJ/ie BbICOKOTEMMepa-
TypHOro cxuraHusa (6onee 500°C) B MydenbHO neyn. [aHHble COOT-
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BeTCTBYIOT HaunoHasbHOW 6a3e AaHHbIX NUTaTeflbHbIX BeLecTB MeX-
AyHapogHoro NOCTa, B KOTOpPOI NpuMBAEHbLI, Cbipble NA0ALI UHXMPA CO-
nepxart 20,3 r yrnesogos, 0,7-1,6 r 6enka, 0,2-0,4 1 obuwiero xupa u
5,3 T NuLLEBbLIX BOSIOKOH.

2.3 CogepxaHue CbIpoil KneTyaTku:

Peuentypa F (20% ntope 13 nnogoB uHxupa) (2,65%) nmeet 3Hauu-
TeflbHO caMoe Bbicokoe (P<0,05) cogep)XaHue knetyaTku cpean LecTtu
peuenTyp, B TO BPEMS Kak caMOe HWU3K0oe cofepXaHue kneTtyaTkm 6bi1o
ob6HapyxeHo B peuentype A (0,43%). Uem 6onblie Mpe U3 MHXupa
BK/IIOYEHO B COCTaB NacTW/IOK, TeM Bbllle coAepXaHue kneTtyatku. B
100 r cBexux nHxupa cogepxanocb 14% nuwesol knetyatkm (USDA,
2013). Mockonbky B peuentype F mcnonb3oBasocb 20% niope M3 WH-
Xupa, nonyvyeHHoe cofepXxaHue KnetyaTkM Kasasnocb pasyMHbiM. B oT-
nunuune ot aToro, lMpaceTtnoBatu n gp. (2014) ykasann Ha To, 4YTO cogep-
XaHue knetyaTku B obpasuax nacTUNOK CYLLeCTBEHHO He 3aBuceno oT
NCnosb3yeMon peuenTypbl, HO BMECTO MOpe W3 MHXMpa U xenaTtuHa
ncrnonb3oBasiacb KOMOGMHALMA MOPKOBU U aMyfnbratopa.

2.4 AHTUOKCUO@HTHas akKTUBHOCTb C MCNOSb30BaHWeM 2,2-gude-
HUN-2-NuKpuArngpasunrngpara:

AKTUBHOCTb MNIOPe M3 MHXMpaA MO HeWTpanusauum pagumkana noka-
3aHa B Tabnuue 2. AHannM3 aHTUOKCUAAHTHOMW akTUBHOCTU UCMNOJ/b30-
Basics, NOCKOJIbKY 3TO CTabubHbIN CBOOOAHbLIN pagukan, KOTOPbIA npu-
HUMaeT 3M1eKTPOH WM BOAOPOAHbLIA pagukan, CTaHOBACb CTabuibHOM
AnamMarHuTHOW Mosekynoi. AHanus A5 OLueHKU KosiMvyecTBa aHTUOKCHU-
JaHTa, coxXpaHuBLUEerocs B nacTu/ikax M3 UHXupa, NpoBOAMACA MyTeEM
NPOBEPKM ero akTMBHOCTU NO HelTpanusaunn pagukana.

CoctaB F (20% ntope u3 uMHXupa) nokasan 3HaumtenbHo (P<0,05)
Camyl BbICOKYH) akTUBHOCTb NO HelTpanusauum pagukana (36,58%)
cpeau wecTy Npou3BefeHHbIX COCTABOB, YTO OblI0 CONOCTABUMO C UC-
NoNb30BaHHbIM (NOSIOXUTENbHbIA cTaHAapT) (31,7%).

XO0TAa aTa/IOHHOE 3HAYeHUe aHTUOKCUAAHTHOW aKTUBHOCTU HUXE, YeM
3HaYeHne aKTUBHOCTU NacTU/KM F, cpaBHEHUE BCe Xe ABAAETCH Hafex-
HbIM. YeM Bblille aKTMBHOCTb NOMNOLWEHNS CBOGOAHbLIX pagukasioB, TeM
nydule NpoayKT coOXpaHseT aHTUoOKCUAaHTHOe codepxaHune. AHanorunu-
Ho, KoHua-Meiiep n gp. (2016) coobwunn o gobaBreHnn KAyOGHUKN ©
KMBU ONA yNyylleHUss aHTUOKCUAAHTHON akTUBHOCTW B (DPYKTOBON na-
cTune. B pesynbTate yBennyeHme akTMBHOCTU NOMN0LWEHNA cBOBOAHBIX
pajvkanoB MOXHO 06BbACHUTL coaepXaHueM (PeHO/IbHbIX COeANHEHUIA,
KOTOpble YNy4Yllnan aHTMOKCUAaHTHble CBOMCTBaA niope u3 uHxupa [10].
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2.5 AKTUBHOCTb BOAbI:

AKTUBHOCTb BOAbl OTpaxaeT 3HepreTM4yeckoe COCTOSHWE BOAbl B
nuLLEeBOM cucTteme, NpefocTaBNAs LEHHY WHopMauui 0 MUKPO6-
HOli nmopuye, XMMUYeckol CcTabunbHOCTU U PU3NYECKON CTabUIbHOCTH.
BONbLWWHCTBO NPOAYKTOB C aKTUBHOCTbLIO BOoAbl Bbiwe 0,95 o6ecneyar
JOocCTaToO4YHOE KOMIMYecTBO BNarn Ans nogaepxaHus pocta baktepuid,
Apoxokelt U nneceHn. AKTUBHOCTb BOAbl B MULLEBbLIX MNPOAYKTaX A0/K-
Ha KOHTpo/siMpoBaTbCcsa Ha ypoBHe 0,85 unm HuMxe B rOTOBOM NPOAYKTE.
B Tabnuue 2 nokasaHo, YTO Bce 06pasLbl NAacTUI0K U3 UHXMpPA UMenu
3HaYeHns akTUBHOCTU BOAbl MeHee 0,85. CocTaB F (20% ntope 13 MHXU-
pa) noka3biBaeT caMoe BblICOKOE 3Ha4YeHue akTMBHOCTM Bogbl 0,81+0,01
N 3HauYNTENbHO OT/IMYaeTcsa oT cocTaBoB A, B, C n D (p<0,05). PesynbTta-
Tbl MOKasanu, 4To cogepxaHue Bnaru yBeamymBanocb C yBen4YeHuem
KonmyecTBa NiOpe M3 MHXUpa B cocTaBax, B TO BPeMS Kak aKTUBHOCTb
BOAbl YMeHbLUanachb C yBe/MYeHneM KoHUeHTpauum xenaTtuHa [10-15].
[aHHble cornacylTcsa C uccnegoBaHnAaMW, OTMEYEHO yBesIMYeHne ak-
TUBHOCTM BOAbl B NaCTU/IKaxX U3 LLWEKOBULbI N0 Mepe yBeIMYeHnsa Konu-
yecTBa LLesIKOBMLblI B cOCcTaBe nactuiok. CoaepxaHue Bnaru u akTus-
HOCTb BOAbl B3aMMOCBSi3aHbl, U YeTKOe MOHUMaHue B3aMMOCBA3U 3TUX
ABYX napameTpoB, Ha3biBaemMoil U3oTepMoli copbunm Bnaru, aBaseTcs
CMIOXHbIM U YHUKAIbHBIM A1 KaXA0ro Tuna nulieBoro npoaykra.

3 dusmnyecknin aHanums.

3.1 Obuee cogepxaHue pacTBOPUMbIX CyXUX BeLLECTB:

3HauyeHne obLero cogepxaHnsa pacTBOPUMbIX CYXUX BeLLeCTB WM
°Brix Ucnonb3yeTcs 415 NPOBEPKM UCNapeHMs W KOHLEeHTpauum ¢ ue-
b0 OLEHKN TBEPAOCTU KOHEUYHbIX MPOAYKTOB, a Takke cnafocTu U Tek-
CTYpbl KOHEYHOro npoaykra. [laHHble nokasasv HEeCKOJIbKO CXOXue 3Ha-
yeHns oT 60,5 go 67,3° Brix obuero cogepxaHus pacTBOPUMbIX CYXMUX
BELLECTB, MONIy4YeHHble A/19 Bcex peuentyp. OgnmHakoBOe KO/IMYeCcTBO
noAacnactutens, coctasnsawwee 60 r gna rawoKo3Horo cupona m 40 1
ANna copbuTona BO BCeX peuenTypax NacTUoK nHxmnpa, o6bAacHAeT, no-
yemy 3HaUYeHUs He Mokasann CyLeCTBEHHOW pasHuLbl.

3.2 AHanu3 ugerta:

BnuaHne no6aBneHns Niope M3 MHXMpa Ha U3MEHeHWe LBeTa xena-
TMHOBBIX NacTUNOK. LiBeT ABAsSeTCA O4HUM U3 BaXKHEWLnX nokasaTenei
KayecTBa MacTUNOYHbIX U3AeNuid, NOCKOSIbKY OH HanpsMylo BAUSeT Ha
noTpebutenbckoe BOCNPUATUE NpoaykTa. B HacToswem uccrnefoBaHuu
n3y4yanochb BrMsHWE A06aB/EeHUA MOpe U3 NHXMPa B NacTUIKN Ha OCHOBE
XenaTuHa Ha U3MeHeHue LBeTOBbIX XapaKTepuCTUK FOTOBOro NpoaykTa.
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YCcTaHOB/IEHO, YTO C yBe/IMYeHMeM A0/ Mope U3 MHXUpa B peLen-
Type Habniogaetca U3MeHeHMe OKpPacKy MNacTUIOK OT CBET/10-XKesTOow
K CBET/I0-KOPUYHEBOWN W AHTApHONW. [laHHOe M3MeHeHue 06yC/0BieEHO
NPUPOAHBLIM LBETOM WHXMPA, a Takke Ha/iMiyMem B ero cocrtase pe-
HOJIbHbIX COeAVHEHWIA, caxapoB U MMIMEHTOB, KOTOPble OKa3bIBaloT BNK-
SAHME Ha LUBETOBYIO HACbILEHHOCTb.

Mpn TennoBoii 06paboTKe CMECU 1 NMPOLLECCE CYLUKM MPOUCXOAUT He-
hepMeHTaTUBHOE NMOTEMHEHME, CBA3aHHOe C peakuusimm Maisipa Mex-
4y peayumpylolwmMm caxapamm MHXMpa v aMmHorpynnamuv xenaTuHa.
B pe3ynbTare 3TOro npouecca yCUnMBaeTCs MHTEHCUBHOCTb OKPAacKu
NacTWU/0K, OCOBEHHO MPY BbICOKOM COAepPXaHUM (hpyKTOBOro Mtope.

Kpome TOro, gobaBnieHne VHXMPHOro Mope Crnocob6CTBYeT CHUMXe-
HWUIO CcBeTNOThI (L*) 1yBennyeHnio nokasaTeniei )xentTnsHsl (b*), 4to cBu-
neTenbCTBYET 0 hopMMpoBaHUn 60s1ee HacbIWEHHOro U ecTeCTBEHHOIo
uBeta. Mpu aTOM NacTuikn 6e3 AobaBfeHUSA MIOpe XapaKTepusyrTcs
6negHo U MeHee BbIPaXXEHHOW OKPacKOW, 4YTO CHWMXaeT KX OpraHo-
NeNTUYECKyo NpuBeKkaTeNbHOCTb.

Cnepyet OTMETUTb, YTO YMEpPEHHOEe KO/MYeCTBO Mope U3 UHXMpa
obecneunBaeT paBHOMEPHYHO OKpackKy NpoaykTta 6e3 npu3HakoB 4pes-
MepHOro NOTEMHEHUs!, Torga Kak M3bbITOYHOE ero cogepXaHue MoxeTt
NPUBOAUTL K YUpe3MepHO TEMHOMY LIBETY, BOCMPUHMMAeMOMy NOTpebu-
TeneM Kak Npu3Hak neperpesa Unm yxyaLleHUs kadecTBa.

Taknm obpas3om, gobaBrieHMe MNOpe U3 MHXMpa OKasbiBaeT cylle-
CTBEHHOE B/MsHME Ha hopMUpOBaHUe LiBeTa XeNnaTUHOBbLIX MacTU/IOK,
yaydlaa ux BHELWHWIA BUA U NpuaaBasi NpoAyKTY HaTypasibHYH OKPacky
6€e3 1MCNoMb30BaHNS NCKYCCTBEHHbIX KpacuTese.

Job6aBneHve niope 13 MHXUPa B NACTU/IKA Ha OCHOBE XesflaTuHa Cno-
COOCTBYET M3MEHEHUIO LIBETOBbIX XapaKTepUCTMK FOTOBOrO MNPOAYKTA,
NOBbILWAsA HaCbILLEHHOCTb W eCTEeCTBEHHOCTb OKpackn. ONTuMasibHoe COo-
[epXaHue VHXVUPHOro niope No3BosAeT NOyUYnTb NacTUIKU C NpUBeKa-
Te/IbHbIM LIBETOM U CTabWU/AbHbIMU NOTPEBUTENBCKMMIN CBONCTBaAMM.

3.3 AHann3 nNpounsa TeKCTypbl:

CnoxHoOCTb npouecca efbl N AaXKe XeBaHUs NpeabsaB/ISeT BbICOKME
TpeboBaHNSA K MHCTPYMEHTY MU3MepeHusi TeKCTypbl. B naeane xorenocb
Obl NPOBECTN U3MEPEHUSI CTPYKTYPbIl, CMELLEHNS 1 CUibl, AelicTBYOLW e
Ha OOGBLEKT. TEeKCTypa - 3TO C/IOXHOEe CBOWCTBO, onpegesisiemMoe CTpyk-
TYpOWi, (POPMON, XMMUYECKMM COCTaBOM, BSA3KOCTbIO U ApYruMu hn3u-
yeckumu cBoiicTBamu npoaykta (LecHsik, 2002). Bbun n3ydeHbl obLyme
pesynbTaTbl aHaIM3a Npodona TEKCTYPbI AN NacTUNOK U3 UHXUPa.

97



Muuwesas n nepepa6aTb|Barou.|,a;| NPOMBbILLNTIEHHOCTb

B kayecTBe CEHCOPHOro CBOWCTBa TBEPAOCTb OnpeAenseTcs Kak
cuna, Heobxoammasa Ansa cxaTus BelecTBa MexAay KOpeHHbIMKU 3ybamu
nnn Mexay S3blkoM u HEé6oMm. lokasaTtenb TBEPAOCTU AEMOHCTPUPY-
eT, yTo coctaB F (20% ntope n3 nHxupa) obnagan 3HauyntTenbHo 6onee
BbICOKMM 3HayeHueMm (p<0,05) no cpaBHEHWIO C APYTMMW cOCTaBamu.
BbICOKMIA NPOLEHT XefaThHa, CoAepXallero nekTuH, 6bi1 TBEpPXEe, YeMm
XenaTnHOBblE Tefin C HU3KMM cofepXaHnem nekTuHa. lpucyTcTeue
NeKkTUHa MOXeT «YKOPOTUTb» XXenaTUHOBYI ceTKy. UTo kacaeTcs ana-
CTUYHOCTM, CYLWLECTBEHHbIX pasnunii Mexay peuentypamMmu He Habno-
ganocb (p>0,05), NOCKONbKY KOMIMYECTBO XenaTuHa, UCNOoNb3yeMoro B
Kaxaol peuentype, coctaBnsieT 15% n MeHee, YTO MOXHO CUMTaTb HU3-
KM KOIMYEeCTBOM XenaTtuHa. MNMpucyTcTBme NekTuHa B Mope U3 nHXupa
Takke ABMSEeTCA OAHON W3 MPUUMH, MOYEeMy pesynbTaTbl He Oblan Cy-
LLLeCTBEHHO M3MeHeHbl. Peuentypbl A (10% nope u3 nexnpa) n B (12%
nope 13 NHXKMpPa) Nokasaan BbICOKOE 3HaYeHNe KOre3MBHOCTU, HO cylle-
CTBEHHbIX pa3nunini mexay peuentypamum He Habnwganockb (p>0,05),
NMOCKOJIbKY BCE NacTWU/K/ UMeNV OAWMHaKOBYI CTPYKTYpPY Mocfe cxatus
1 cnaWmuBaHna Asmxywmmcsa 3oH40oM. CoctaB B (12% nope rU3 UHXU-
pa) nMen HauBbICLIee 3HayYeHue KNelkoCTU W 3HaAYUTEesIbHO oTAuYancs
oT coctaBoB C (14% niope un3 uHxmpa), D (16% nwope u3 uHxupa), E
(18% ntope u3 nHxmpa) u F (20% niope 13 uHxupa) [16-18]. C apyroii
CTOPOHbI, XXeBaTeIbHOCTb OnpeaenseTcs Kak BpeMs, Heobxoaumoe Ans
nepexeBblBaHUA o6pasLa ¢ MOCTOAHHON CKOPOCTbI0 NPUIOXKEHUS CUJIbI,
4YTOObl YMEHbLWNTb €ro KOHCUCTEHUMUID [0 COCTOSAHWSA, NOAXOAALLero
ansa rnotaHus. CoctaB C MMeeT HauBbICLLEee 3HaYeHne XeBaTelbHOCTH
(6661,5+132,7 r/mMm), 3HaUUTENBHO OT/AMYatolLeecs oT coctaBoB A (10%
nope 13 nHxupa), E (18% niope n3 nexupa) n F (20% nope 13 UHXMpPa).
Ynpyroctb — 3TO MnokasaTesib TOro, kak obpasel, BoccTaHaB/MBaeTCs
nocne gedopmanun B 3aBUCMMOCTN OT CKOPOCTU U CUbI BO3AENCTBUSA.
CoctaB C (14% niope U3 UHXMpa) UMeeT HauBbICLLIee 3HaYeHne ynpyro-
ctu (0,48+0,01) n cyLw,ecTBEHHO OT/IMYaeTCa OT ApYrux coctaBos [19-21].

4 CeHcopHas oueHka.

B pa6oTe npuBefeHbl pesynbTaTbl CEHCOPHON OLEHKM MacTUIOK U3
WHXUpa cpegn NATU HEeNnoAroTOBMEHHbLIX AeryctatopoB. Bbinv oueHe-
Hbl YeTblpe aTpmbyTa: LBeT, TeKCTypa, BKyC M oblas npuemaemocTb.
OTW aTpnbyThl ABNAIOTCA OCHOBHLIMW CEHCOPHbLIMU MeToAamu, KoTopble
MOryT NMOoMOYb B MCCNEeAOBaHUM MUTATENbHbIX WM (PYHKLUOHAbHbIX
NpPeuMyLLeCcTB HaTypasibHbIX MPOAYKTOB. Takke BaXHO NOAYEPKHYTb U
YAYUWNTb CEHCOPHble CBOMCTBA MPOAYKTOB, YTOObl B KOHEYHOM uUTOre
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npusneyb BHMUMaHWe noTpebuTenein: He3aBUCUMO OT TOrO, HACKOMbKO
noneseH u nuTateneH NPoAaykT, ec/iu OH He NMpuBAeKaeT CBOEro uesne-
BOr0 KOHEYHOro notpebutens, oH BpAAL N1 A06LETCH ycnexa Ha coBpe-
MEHHOM pbIHKE.

UTo KacaeTcs LBETOBbIX XapakTepuUCcTUK, TO BCe peLenTypbl He Mo-
Kasanu cyllecTBeHHbIX pa3nuuunii: peuentypa E (18% niope 13 nHxXuMpa)
nokasana HausbICLIYIO oueHKy (5,82+1,68), a HanmMeHbLlIasa - peuentypa
C (14% nope u3 nexupa) (5,24+1,81). Pasnnuma mexany HaumBbICLUUM ©
HauMeHbLUNM 3Ha4YEeHUAMU BCe elle conocTaBUMbl. 3HavyeHuns L*, a* n b*,
Nosly4eHHble C NOMOLLbIO KONOPUMETPa, Takke He nokasanu pasnuuuii
B LBeTe, KOTOpbIli AN BCEX peLenTyp MMeeT KOpUYHEBATO-OpaHXeBbIi
OTTEeHOK. [MOCKONbKY XenaTuH MMeeT Xe/nToBaTOo-OpaHXeBblli uBeT, a
nope M3 NHXUpa - TEMHO-KOPUYHEBbLI, KOPUYHEBATO-0paHXeBbIl LBeT
- 3TO UBET NacTUOK U3 MHXMpa.

TekcTypa nacTuoK U3 MHXMPA He A0/HKHA ObiTb CAULWKOM TAryyei u
He CNMLIKOM K/1eMKOW, NOCKONbKY 6O/bLIMHCTBO Y4aCTHUKOB Aeryctaumm
BbICOKO oLeHuUnun peuentypy B (12% ntope), B KOTOPOW MCNOMb30BasIOCh
13% xenatuHa (6,86+1,74), n He oueHnnmn peuentypy D (16% niope), B
KOTOpol mcnonb3oBanocb 9% xenatuHa (4,54+1,77). 3T pesynbTathl
nokasanu, 4To yyaCTHUKM Aeryctauuy npegnoymtarT UCNONb30BaTb
NMOMOBMHY KO/MMYecTBa XXenaTuHa, UCMOb3yeMoro B nacTtunakax. lpu
Ncnonb3oBaHUM GONbLLWIOIO KOAMYeCcTBa XesaTuHa TekcTypa nacTusiok
CTAHOBUTCA C/AIMLIKOM TAryyel, a npuv MCNosib30BaHWM OYEeHb Masioro
KonmyecTBa XenaTuHa - MeHee Tarydeil. TekcTypa A0/roe BpeMs CUu-
Tanacb BTOPOCTENEHHbIM CEHCOPHbLIM MPU3HAKOM MULLEBbLIX NPOAYKTOB.
TekcTypa - 3TO CEHCOpPHbI/i Npu3HaK, NpeacTaBfsAOLWMA COBON KOM-
naekc napameTpoB, CBA3A@HHbIX C PE0sIOrMYeCKMMU CBONCTBAMMU.

BKyC nacTnioK U3 nHXnpa BaxKeH, MOCKOJIbKY OH SIBMiSeTCA nokasaTe-
fleM NOBTOPHOM MOKYMKKW; eCAn BKYC Henpuemsaem, 3TOT NPOAYKT He MO-
XeT 6bITb KOMMepLManm3nposaH. Takke onpegeneHo, 4to peuenTtypa B
(12% nope n3 UHXMpa) MMeeT HaMBbICLLYIO OLEHKY BKyca (5,74+1,77), B
TO BPEMS Kak camMasi HM3Kas OLeHka BKyca Habnwganacb B peuentype
D (16% ntope u3 nHxupa) (4,5+1,71). NokaszaHa obLias oueHka KadyecTsa
nacTuiabe 13 UHXMpa, rae, peuentypa B (12% niope u3 uHxupa) nokasa-
na Hauny4uwyr obuwyo oueHky (5,82+1,79), B TO Bpems Kak peuentypa
C (14% niope ¥3 MHXMpA) Nosyduna camyt HU3KYH0 OLEeHKY no obuieli
oueHke (4,22+1,69).

BbiBOA. YcnewHo pa3paboTaHbl MNAacCTUIKM U3 UHXMpa KOpUYHeBa-
TO-OpaHXeBoro useTta, Kpyrnoi copmbl guametpom 1,0-1,2 cM 1 Becom
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npnénunsntensHo 1,2-1,5r. CoctaB B (12% niope U3 UHXMPA) MMeeT no-
kaszatenb bpukc 62,70 npn pH 4,3, o4eHb Cnajkum MOCNEBKYCUN W ak-
TnBHocTu BoAbl 0,54. B aHanuse uBeTa 3HayeHue L* coctaBusio 59,76,
3HayeHue a* - 23,71, a 3Ha4yeHne b* - 34,33, 4TO N 06YCNOBUNIO KOPUY-
HeBaTO-OpaHXeBblil LBEeT NacTUIoK M3 uymky. ObLiee cogepxaHue pac-
TBOPUMbIX CYXUX BeLeCcTB BO BCEX COCTaBax coCTas/isiNno He MeHee 600
Bpukc n He npesbiwano 680bpukc. CocTtaB F nokasas HauBbiCLWee 3Ha-
YeHne B ATUX YeTbipex aHann3ax, NoCKOJIbKY OH COAEepPXUT Hanbonbllee
KONM4ecTBO niope M3 NnofoB MHxMpa (20% niope m3 nHxumpa). CeHcop-
Has oueHKa nokasasia, 4To C TOUKW 3PEeHUs TEKCTypbl, BKyca W obLiei
npuemseMocT cpeanm HENoOAroTOB/IEHHbLIX [erycratopoB, NacTU/IKu
n3 coctaBa B (12% niope u3 nHxupa) 66111 Hanbonee npuemsieMbIMU.
Pe3ynbTaTbl MOKa3biBalT, YTO HauBbICLlas OLeHka obliero kavyecTsa
nacTunok obycnosneHa gobasneHnem npubnmsnTensHo 12% niope u3
nHxupa. Takum o06pasom, naogbl MHXMPA MOTYT ObITb MNOTEHLUABHbLIM
HaTypasibHbIM MHrpeAVeHTOM AN NPOM3BOACTBA NMAaCTU/IOK, YTO CMO-
CO6CTBYET UX UCMOMb30BAHNIO B NULLEBON NPOMbILLIEHHOCTH.

KOHNMKT MHTepecoB. ABTOpPbI 3a8BAAI0T 06 OTCYTCTBUN KOH-
hmKkTa MHTEPECOB NPU NPOBEAEHNN AAHHOT 0 UCC/Ie0BaHUS.
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