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Abstract. By using the classical technology of making dry white
wines, which does not involve maceration of the pomace, we can
produce standard table wines, light and delicate. This minimises such an
objectionable factor as saturation of the wine with extra nitrogenous and
phenolic substances and oxidative enzymes. On the other hand, this
scheme gives a specific varietal aroma no chance to reveal itself more
expressively. The paper overviews briefly the scientific works
considering the modes of pomace maceration before fermentation and
the use of enzyme preparations in the technology of white table wines.
The physicochemical and sensory characteristics of wine materials from
Rkatsiteli grapes grown in the south of the Mykolaiv Region have been
analysed. This analysis has proved that standard white table wine
materials can be obtained both by the traditional method (the so called
‘white’ method) and with the use of short-term maceration of the
pomace. Macerating the pomace resulted in obtaining fuller, richer wine
materials with a bright aroma and good body. It has been shown that to
obtain bright and not too blunt wine materials, the most essential
parameter of the maceration process is its low temperature. A pectolytic
enzyme preparation used during maceration increased, to some extent,
the mass concentration of phenolic substances, the reduced extract, the
optical density, and the concentration of terpene alcohols. Besides, it
allowed fuller revealing a wine’s aromatic profile. The research has
resulted in establishing that there is regularity in how the concentration
of terpene alcohols changes with different temperature conditions of
steeping the pomace. It has been shown that the maximum
concentration of terpenes responsible for the varietal aroma is best
retained in wine materials when the maceration temperature is 5°C. A
rise in the pomace maceration temperature to 20°C led to a decrease in
the concentration of labile terpene alcohols, so it should be avoided in
producing quality wines. Studying different maceration modes has
allowed recommending a certain method to manufacture full-bodied,
well-structured white table wines with a pronounced varietal aroma.
This method involves adding the enzyme preparation Depectil
CLARIFICATION to the pomace and macerating it for 12 hours at 5°C.

Keywords: dry white table wines, maceration, cryomaceration,
enzymes, wine materials, quality, terpenic compounds.

Introduction. Formulation of the problem

and delicate, like Verdicchio, Chardonnay, Pinot

grigio, Pinot blanc, and others [2]. Along with these,

In the last decades, a number of scientists have
noted an important role of pre-fermentation maceration
of pomace for white wine formation at the first stage of
winemaking [1-5]. In the technology of white table
wines, today’s enterprises strive to minimise unwanted
oxidative processes and to obtain high-quality must, as
suspension-free as possible. This is achieved by a soft
technological mode of grape processing and by
separating must from pomace immediately after grapes
are crushed. These conditions are vital to manufacture
high-quality white table wine materials and wines, fine
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there is another style of dry white table wines that can
be described as flavoury, full-bodied, of a richer and
more aromatic bouquet, like New World wines. It is
clear that their technology should allow must to come
into contact with pomace, because all aromatic
substances of a grape berry are concentrated in its skin
and in the layers next to it.

It is a well-known fact that during pomace
maceration, oxidative and hydrolytic enzymatic
processes can greatly affect the quality of the wine-to-
be [6]. A technologist always blocks the activity of
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oxidative processes, but the hydrolytic ones
(degradation of pectin substances, sucrose inversion,
hydrolysis of proteins and high-molecular-weight
polypeptides) are definitely positive at the wine
clarification stage. The activity of endogenous
enzymatic catalysis is not always effective enough, that
is why winemakers quite widely practice using
pectolytic enzyme preparations. They make it possible
to increase the yield of free-run, facilitate pomace
pressing, and accelerate must clarification and the
further processing and filtering of the wine
materials [7,8]. Besides, one can suppose that
decomposition of pectic substances releases not only
galacturonic acids and methoxy groups, but other
compounds, too, including those responsible for aroma
formation. In this case, pectolytic enzyme preparations
could be an additional tool to produce extra-aromatic
dry white table varietals. However, there are
practitioners of winemaking who have a different
opinion. They believe there are no reasons why use
exogenous enzymatic  catalysis in  first-stage
winemaking: if the technological process is properly
directed, they say, endogenous enzymes of grapes
perfectly do their job, so adding extra enzymes is but
an unnecessary auxiliary technique. Thus, this research
is topical, as it is aimed at choosing the scientifically
grounded optimum technology of obtaining varietal
materials for white table wines.

Analysis of recent research and publications

Dry white table wine can be made in a number of
ways. In France, to produce the lightest, low-
extraction, fine, unoxidised wine materials (for
champagne), they press entire grape clusters. By this
method, the phenolic, nitric, aromatic, and other
substances from the solid parts of a grape berry are
prevented, to the greatest possible extent, from passing
into the must. However, the classical grape processing
method (the ‘white’ method) is far more frequently
used to produce varietal table wine materials and
wines.

In some cases, to obtain fuller-bodied wines with a
well-developed aroma, it can be practical to use short-
term pomace maceration. First of all, this holds true for
high-aroma grape cultivars, such as Muscat, Roter
Traminer, Sauvignon, and others. However, this
method can also be applicable to create interesting
wines from other, less aromatic grape cultivars.

A lot of scientists have studied how different
maceration conditions effect on the wine material
quality during grape processing [9-17].

N. Taran, M. Taran, |. Ponomaryova, et al. [9]
studied how different maceration and fermentation
modes effected on the content of aromatic compounds
in wines from Muscat cultivars. The researchers
showed that in the course of grape processing, free and
bound aromatic compounds were hydrolysable and
could transform due to various factors (temperature,
time of maceration, pH, maceration medium structure,
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etc.). Thus, changes in the maceration parameters
greatly affected the aroma of the wine materials
obtained. The research findings showed that an
increase in the maceration time to 8 hours resulted in a
larger amount of terpenic compounds (4.3mg/dm?), but
longer maceration (up to 12 hours) decreased their
level (4.3mg/dm®). The maximum concentration
registered by the researchers was at 18-20°C, and the
minimum at 10-12°C. At a high maceration
temperature, though, they observed high accumulation
of aldehydes (up to 48.0mg/dm®), which adversely
affected the quality of the finished products.

The scientists noted that treating the pomace with
pectolytic enzyme preparations had a pronounced
effect on the content of terpenic compounds [9,10].
When applied during maceration at the optimum
14-16°C, the enzyme increased the content of terpenic
compounds up to 4.2mg/dm?, compared with the
control. However, it increased the aldehyde
concentration, too (up to 30.0mg/dm?), which was due
to the intensified hydrolysis of terpenic compounds [9].

Recently, the leading European scientists have
paid much attention to revealing the full potential of
white wines from non-aromatic cultivars by means of
pomace maceration [11-17]. Thus, as part of the
programme FFABR 2017, with support from the
Italian Ministry of Education, University, and Research
(MIUR), the Italian oenologists researched an
interesting method of cryomacerating pomace of
Chardonnay grapes. The scientists’ latest developments
in this area are directed at the maximum preservation
of the aromatic composition of grapes. To this end, the
authors suggest an innovatory system bringing liquid
COg; into direct contact with pomace. In their research,
they analysed how different cryomaceration
temperatures (10°C, 8°C, 6°C, 4°C) changed the
physicochemical composition and sensory rating of

wine materials. It was established that the
cryomaceration  temperature as low as 6°C
is the optimum to increase the polyphenol

concentration and to improve the sensory qualities of
wine materials [5, 11].

Gomez-Miguez et al. analysed 9 variants of white
wines made after the pomace was macerated for 2, 4, 6,
8, 12, 18, and 24 hours at 5°C, 10°C, and 20°C. The
researchers showed that maceration for 12 hours and
more allowed obtaining typical white table wines only
when low temperatures of steeping were used [13].
According to Bavcar’s findings, using maceration in
the technology of white table wines from Malvasia
grapes is inferior, by the general impression, to the
classical ‘white’ technology [14]. However, all
researchers observed enhanced varietal aroma in case
of maceration [14-16]. So, the choice of a particular
way of preparing wine materials should be based on a
scientifically grounded approach and experiments with
certain cultivars in a certain terroir.

Thus, many scientists focus on studying different
modes of pre-fermentation short-term pomace maceration
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and the effect of pectolytic enzyme preparations on the
quality of varietal wine materials from different cultivars
in the soils and climates of Moldova, Italy, and other
winemaking regions. All the above makes it clear that the
scientifically-grounded choice of the optimum technology
for varietal white table wine materials is a key factor
determining the quality of the finished product.

The purpose of this research is to study whether
different technological modes based on adding
pectolytic enzyme preparations and short-term pomace
maceration are practical when producing materials for
white table Rkatsiteli wines in the terroir of the Odessa
Region. To achieve the purpose, the following
objectives should be accomplished:

— to prepare wine materials for white table
varietals by the standard ‘white’ technological scheme
and with short-term pomace maceration in the must;

— to obtain experimental samples of wine materials
with the use of exogenous and endogenous enzymatic
catalysis when macerating the pomace;

— to study the physicochemical and sensory
parameters of the experimental and control samples of
the wine materials;

— to analyse and summarise the findings, and use
them as a basis to recommend the optimum
technological conditions for manufacture of high-
quality white table varietals.

Research materials and methods

The experimental research involved studying and
analysing the physicochemical composition and
sensory properties of dry white table wine materials
produced by different technological schemes according
to the research design (Fig. 1).
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Fig. 1. General research design

The grape cultivar used in the experiment was
Rkatsiteli harvested in 2018 in the agricultural production
co-operative Lymansky. The grapes were hand-picked,
placed in wooden boxes, and transported. At the
Department of Wine Technology and Sensory Analysis
(Odessa National Academy of Food Technologies), the
grapes were checked for quality and processed. The mass
concentration of sugar in the grapes was 197 g/dm?, that
of titratable acids was 6.7 g/dmd.

The control variants of dry white Rkatsiteli
materials were prepared according to the Technology
Guidelines on the Manufacture of ordinary dry table
wine materials, with no preliminary pomace
maceration (Sample 1). Under microvinification
conditions at the Department of Wine Technology
and Sensory Analysis (ONAFT), the grapes were
crushed and stemmed on a hand-operated roll crusher.
At the very moment of crushing, 50mg/dm® of
sulphurous anhydride was added to the grapes, and
the pomace obtained was immediately pressed in a
hand-operated basket-type vertical press with a 50-
litre basket. Then, the must was passed for
clarification and fermentation in glass vessels. The
experimental variants were the samples produced
with 12-hour pre-fermentation pomace maceration at
20°C (Sample 2) and 5°C (Sample 4). Besides, it was
studied whether it was practical to use pectolytic
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enzyme preparations in the tested samples at the
maceration stage. To check this, under each steeping
mode, the pomace after crushing was divided into two
portions. The enzyme preparation was added to one
of the portions (Sample 3 at the maceration
temperature 20°C, and Sample 5 at 5°C), and was not
added to the other portion (Sample 2 at the
maceration temperature 20°C, and Sample 4 at 5°C).
After maceration, the pomace was pressed in a hand-
operated basket-type vertical press in order to
separate the free-run must and press fractions. In the
control and test samples, the free-run and the first
press fraction were isolated (in the amount 60 dal per
1 tonne of grapes) and sent to be clarified. The static
clarification of the must was carried out in glass
containers, by adding bentonite in the amount 3g/dal
must. The process lasted 24 hours at the temperature
up to 20°C.

After clarification, the must was decanted off the
lees, and a pure yeast starter was added to it (2—3g/dal
must). The fermentation went on at a temperature of up
to 20°C. In all the experimental variants, fermentation
was carried out with the use of yeast for white wines
Enartisferm ES-181.

On completion of fermentation, the wine materials
being clear enough, they were decanted off the lees, with
adding 25 mg/dm® of sulphurous anhydride (first
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decantation) and placed for storage. A month later, the
wine materials were decanted off the lees again
(second decantation) and rested. After that, their
physicochemical composition and sensory properties
were studied.

The enzyme preparations used in the samples
analysed were the liquid pectolytic enzyme Depectil
CLARIFICATION (France), with the endo and exo
polygalacturonase activity 58000 nkat/g, pectin-
methyl-esterase activity 12000nkat/g, and pectinelyase
activity 1700nkat/g, taken in the amount 0.015ml per 1
| of the pomace.

Ethanol by volume was analysed using the
araeometric method according to DSTU (State
Standard of Ukraine) 4112.1-2002. The mass
concentration of sugar was measured by direct titration
(DSTU 4112.5-2002), that of titratable acids was
determined titrimetrically (DSTU 4112.13-2002), that
of volatile acids by titrating the distillate of the wine
materials (DSTU 4112.14-2002), that of free and total
SO, titrimetrically (DSTU 4112.25-2002), that of
reduced extract by pycnometry (DSTU 4112.4-2002),
that of heavy metals by colourimetry (DSTU 4112.30-
2003). The additional parameters were analysed
according to [17]: the mass concentration of phenolic
substances (the method of colourimetry based on
oxidising wine’s phenolic substances with the Folin—
Ciocalteu reagent), the optical characteristics (optical
density, intensity and tone of colour - by
photoelectrocolourimetry), and the mass concentration
of terpene alcohols (method based on distillation and
further  colourimetrical  determination of the
concentration of terpene alcohols by the reaction of
interaction with vinylin).

Results of the research and their discussion

Table 1 presents the values of the physicochemical
parameters of the Rkatsiteli wine materials prepared
without maceration (control) and with short-term
pomace maceration (test samples) at 20°C and 5°C
respectively. Besides, the table contains the values of

the main parameters of the test samples with the
pectolytic enzyme preparation Depectil
CLARIFICATION added.

As seen from Table 1, the values of all the main
physicochemical parameters of the wine materials were
within the limits prescribed by the effective DSTU
4806:2007 “Wines. General specifications.” Their
ethanol by volume was 11.7%, the mass concentration
of residual sugar did not exceed 3g/dm®. The MC of
titratable acids was 6.2-6.4g/dm?, of volatile acids
0.33-0.40g/dm?. The MC of heavy metals in all the
samples did not exceed 3mg/dm?, and of total sulphuric
anhydride was no higher than 151mg/dm?. In all the
experimental variants, pomace maceration led to an
increase in the mass concentration of reduced extract
from 16.9g/dm?® to 17.8-18.5g/dm?.

The mass concentration of total phenolic
substances, the optical characteristics, and the mass
concentrations of terpenic compounds in free and
bound forms have been analysed, too (Fig. 2-4).

The use of maceration resulted in accumulation of
phenolic substances in white wine materials from
277mg/dm?® in the control to 367-461mg/dm? in the
experimental variants (Fig. 2). A factor for the
maximum increase of this parameter (by 34.6-66.4%)
was the increased temperature of the steeping (20°C).
The low temperature of maceration (5°C) levelled the
excessive increase in the concentration of phenolic
substances (which in this case only increased by 32.5-
46.2%). The Italian scientists conducted similar
research, but obtained different results for the
dynamics of concentration of phenols. According to
them, when the cryomaceration temperature was
lowered from 10°C to 6°C, this caused some rise in the
concentration of total phenolics [11]. This discrepancy
between the Italian authors’ findings and our data on
the phenolic concentration must be due to the
difference in the very technology of cooling: the Italian
refrigerator allowed the pomace to come into direct
contact with liquid CO..

Table 1 — Physicochemical parameters of the wine materials (n=3, P<0.95)

Mass MC of MC of MC of SO,, MC of MC of
concentration . MC of volatilé mg/dm?® reduced heavy
Sample sugar, | titratable . 3
(MC) of /dmé | acids. a/dm? acids, g/dm free total extract, metals,
ethanol, % 9 9 mg/dm® | mg/dm?®
No (T;‘rfterﬁ;'o” 117401 | 24:02 | 6401 | 0.33:0.02 | 16£0.9 | 135¢3 | 16,9402 | 2+0.2
Poma(iig(‘)icg)ra“o” 117401 | 2.1+01 | 6.3+01 | 0.39+0.04 | 12+1.4 | 151+4 | 18,2+03 | 2+0.3
Pomace maceration | 44 7,61 | 18403 | 6201 | 0.40:0.03 | 15+15 | 126+4 | 185+03 | 3+0.2
(t=20°C) + enzyme
Poma‘z‘f:'"gfg;ra“o” 117401 | 2.0+0.2 | 6.3+01 | 0.37+0.03 | 11+0,8 | 12145 | 17.8¢0.2 | 3+0.2
Pomace maceration | 44 7,61 | 16402 | 6301 | 0.39+0.02 | 18+1.0 | 11846 | 17.980.3 | 3+0.3
(t=5°C) + enzyme
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Obviously, under these conditions, the cells of the
crushed grapes were subjected to extra stress from low
temperatures, some of their structure was destroyed,
and this intensified the course of diffusion. A
pronounced, delicate, well-developed bouquet and the
highest quality of wine materials were observed in the
variants with the low maceration temperature 6°C [11].
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Fig. 2. Mass concentration of total phenolic
substances in the wine materials

In this research, the pomace was cooled down at a
similar temperature of 5-6°C in a cooling chamber.

Using enzymes, too, had an effect on the
accumulation of phenolics. It was 25.6% when the
maceration temperature was 20°C, and 10.5% at the
maceration temperature 5°C. This can be due, on the
one hand, to the physical slowdown in diffusion at low
temperatures, and on the other hand, to some
deceleration in the enzymatic processes of destroying
the cellular structure of a grape berry.

Another important qualitative characteristic of
white table wine materials is the optical density. The
value of the optical density D4y at the wavelength
420nm can characterise, in conditional units, how
much the yellow and brown tones contribute to the
colour of the samples. In all the variants, the increase
in the optical density of the wine materials was largely
due to pomace maceration, especially when no cooling
was used (Fig. 3). It increased the total value of optical
density by 1.6-2.2 times. Cooling the materials down
during maceration  substantially reduced the
objectionable tendency for a change in their colour.
That is why the optical density of all the samples
macerated at 5°C did not exceed 0.119.

Enzyme preparations, too, intensify, to some extent,
the yellow and brown tones in the colour of wine
materials. With enzyme preparations used, the average
value of this parameter increased by 6.3-11.0%.

Mass concentrations of free terpene alcohols (Fig.
4), which are largely responsible for the varietal
aromatic descriptors, tend to increase when the pomace
is macerated.

The increase in the concentration of free terpene
alcohols (by 64.0-172.7%) was the most pronounced
when enzyme preparations were used. This correlates
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quite accurately with N. Taran’s and other researchers’
findings [9-10].
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Fig. 3. Values of the optical density in the wine
materials (in conditional units)

4~ 3.79

w
w
1

2.75

24 228
171
139 14
y 124
.96
0.78
0 - T T T T U

sample 1 sample 2 sample 3 sample 4 sample 5

mg/dnt
[4;] ($2]

N
L

-
1

o
(&)
Il

Mass concentration of terpene compounds,

W Mass concentration of free terpene compounds
Mass concentration of bound terpene compounds
Fig. 4. Total mass concentration of free and bound
terpene alcohols

However, unlike it was with phenolic substances,
not only did the rise in the maceration temperature
from 5°C to 20°C lead to no higher concentration of
free terpene alcohols, but, on the contrary, it
significantly reduced this parameter from 1.71-
3.79mg/dm?® to 1.24-2.28mg/dm?. This may be due to
partial oxidative degradation of terpenic compounds
when the temperature rises. The same tendency was
observed for bound-form terpene alcohols: their mass
concentration decreased from 0.96-2.75mg/dm® to
0.78-1.4mg/dmd.

The sensory analysis has allowed establishing that
all the samples tested can be characterised as typical of
white table wine materials. It has been noted that all the
wine materials are clear, their colour ranges from light
straw to straw yellow, they have a pure varietal aroma,
and a fresh, well-balanced flavour. Using maceration
generally resulted in a richer flavour of the wine
materials, with a pronounced bright aroma where fruit
tones prevailed. The most interesting samples are those
obtained by cryomaceration at 5-6°C: they have a
pronounced complex aroma of ripe fruit and the highest
sensory rating (7.95-7.98 points). This fully agrees with
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the earlier findings by Daniele Naviglio et al [11]. Also,
using the enzyme preparation contributed, in a way, to
the development of the complex aroma and the palate
fullness. The sample rated highest (7.98 points) was
made with the use of cryomaceration after introducing
the  pectolytic enzyme  preparation  Depectil
CLARIFICATION into the pomace.

Conclusion

On analysing the physicochemical and sensory
parameters of wine materials from Rkatsiteli grapes
grown in the Odessa Region, it has been found that
standard white table wine materials can be produced
both by the traditional ‘white’ method and by using
short-term pomace maceration. The latter resulted in
fuller and richer wine materials, with a bright aroma
and good body. However, without cooling, blunter
samples are likely to be obtained.

On analysing the extra effect of the enzyme
preparation Depectil CLARIFICATION on the quality
of the wine materials during maceration, it has been
established that their phenolic concentration increases,
on average, by 10.3-23.6%, reduced extract by
0.6-1.0%, optical density by 7.2-11.0%, and
concentration of terpenic compounds by 6.5-15.9%.

Besides, the preparation promoted the development of
the aromatic profile of the samples.

The regularities have been studied in how the
concentrations of terpene alcohols change with the
technology. In all the experimental variants (except for
the one where the pomace was macerated at 20°C),
when maceration was used, the mass concentration of
free terpenic compounds was 1.71-3.79mg/dm?, which
is by 23.0-172.7% higher than it was in the control
(1.39mg/dm?®). The fact that pomace maceration at
20°C reduced this parameter from 1.39mg/dm? (in the
control) to 1.24mg/dm® can be explained by
decomposition of some part of terpenic compounds
when the maceration temperature rose.

On studying different pomace maceration modes,
a method has been found recommendable for
manufacturing full-bodied, well-structured white table
wines with a pronounced varietal aroma. This method
involves adding the enzyme preparation Depectil
CLARIFICATION to the pomace and macerating it for
12 hours at 5°C. The recommended conditions of grape
processing increase the concentration of phenolics in
wine materials by 32.5%, that of terpenic compounds
by 17.7%, and result in a higher optical density value
Da2o (however, the latter never exceeds 0.111). The
colour of the wine material is described as “light
straw.”
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Amnoramisi. Kinacryna cxema OUIMX CTONOBHX BHH, SIKa HE Iepeadadae mMarepariii M’ s3ry, J03BOJIsiE OTPUMYBATH THIIOBI
TOHKI H JIeTki cTosoBi BuHa. [Ipy 11boMy, 3 0HOTO GOKY, 3BOASATHCS /10 MiHIMyMY HeOakaHi JaKTOpPH JTOIaTKOBOTO HACHYECHHS
BUHA a30THCTUMH, (DCHOIBHUMH pEYOBHHAMU 1 OKHCHIOBAJIBHMMH ()EpMEHTaMM, aje 3 IHIIOro OOKy, HE pealli3yeTbCs
MOTEHLi{Ha MOXUIUBICTD PO3KPUTTS OULIBII BUPA3HOTO COPTOBOIO apoMary. Y CTaTTi HaBEJEHO KOPOTKUH OIJIS] HAyKOBHX
poOIT, CIIpsSIMOBAaHHMI Ha JOCII/DKEHHS PEeXHMMIB Mareparlii M’si3ri 1o OpomiHHA i 3acToCyBaHHS (DEpMEHTHHX MpenapariB B
TeXHONoril OiMMX CTONMOBMX BHWH. AHami3 (i3MKO-XIMIYHMX 1 OpraHOJENTHYHHX ITOKAa3HWKIB BHHOMATEpiaiB i3 COPTY
BUHOrpany Pkamureni B ymoBax miBIHS MukonaiBcbkoi 0071acTi I03BOJIMB KOHCTAaTYBaTH MOMIIMBICTh OTPUMaHHS THIIOBUX
OINIMX CTONIOBMX BHHOMATEpialiB SK KIACHIYHHM CIIOCOOOM IT0-0iJIOMY, Tak i 3 BHKOPHCTaHHSIM KOPOTKOYAcHOI Mareparyii
M’sa3rd. Manepatis M’A3rd CIpusiia OTPUMAaHHIO OUTBII MOBHUX, HACHYEHUX BHHOMATEpialliB 3 SICKPAaBOIO apOMATHKOIO i
XOpOILINM «TitoM». [Ipu 11bOMy MOKa3aHo, 1110 HAHBaKIIMBIILIOK YMOBOI OTPUMAaHHS SICKPaBUX BUHOMATepialis 6e3 HaMipHOT
rpy0bocTi € Hu3bKa Temmeparypa Marepatii. 3acTocyBaHHS (DEpMEHTaTHBHOIO IEKTOMITHYHOrO Ipernapary MpH Mareparii
CIIPUSIO JEAKOMY 3POCTaHHIO MacoBOI KOHIEHTpalii (eHONbHUX PEUOBHMH, HNPHUBEJEHOTO E€KCTPAKTy, BEIMYMHH OITHYHOL
T'YCTHHHM, KOHLIEHTpalil TEpPNeHOBUX CIUPTIB 1 IMOBHIIIOMY PO3KPHUTTIO apoOMaTH4HOro Npodimto BuHA. Y pe3ynbTaTi
MPOBEJEHHUX JOCIIiKEHb BCTAHOBJICHO 3aKOHOMIPHICTb JUHAMIKU 3MiHHM KOHIIEHTpALlil TEPIEHOBUX CIIUPTIB y 3aJIEKHOCTI BiJ
TEMIIepPaTypHUX PEXUMIB HacTOIOBaHHA M’s3ru. [lokasaHo, mo temmeparypa Manepauii 5°C B HalOuIbmIol Mipi cripuse
30epeXeHHI0 Y BHHOMAaTepianaXx MaKCHMMaJbHOI KOHIEHTpalii TEepreHiB, sfKi BiANOBINAOTh 3a (OPMYBAHHA COPTOBOrO
apomary. ITinBuiuenHs Temneparypu manepanii M’s3ri 1o 20°C cnpusio 3HWKSHHIO KOHLEHTPALl JJaOinbHUX TEePHEeHOBUX
CIHUPTIB 1 He € OakKaHUM ISl OTPUMAHHS SKICHUX BHUH. BUBUGHHS Pi3HUX PeXXMMIB Mareparii M’s3ru J03BOJIHIO BHAUIUTH
Kpallyi 1 peKOMEHYBaTH /Ul BUPOOHUIITBA MOBHOTIJIMX OUTMX CTONOBHX BHH 3 XOPOILIOKO CTPYKTYPOIO 1 BUPa3HHM COPTOBUM
apoMaToM Croci0, Kl epedayae BHECEHHS B M SI3Ty (pepMeHTHOro npenapary «/lenekrin kiapipikeiny Ta ii Marepario
npotsiroM 12 roaus npu temmeparypi 5°C.

KiouoBi ciioBa: 6ini CTONOBI cyxi BHHA, Manepaisi, KpioMaiepaiis, (pepMeHTH, BHHOMAaTepiaiy, SKiCThb, TEPICHOBI
CIIOJYKH.
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