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Abstract. The article presents the results of studying how the
storage duration and conditions effect on changes in the quality of the
mushrooms Agaricus bisporus of the strain IBK-25 and Pleurotus
ostreatus of the strain NK-35. The changes in the quality of mushrooms
were estimated before and after 6 days of storage by sensory,
commercial (marketability), and chemical parameters. The temperatures
of storage were -1, +1, +3 and +5°C, and the relative humidity was
90+1%. The quality of products was evaluated by their appearance,
natural loss, output of marketable mushrooms, and by chemical
parameters: the content of dry matter, protein nitrogen and ascorbic
acid. The results of visual observations for 6 days have shown that the
best storage temperature for mushrooms was 1°C. At -1°C, the Agaricus
bisporus froze and were not suitable for use after defrosting, while the
Pleurotus ostreatus restored their structure and, after sorting, could be
processed. During 6 days of storage at 3°C, the quantity of marketable
Agaricus bisporus decreased by 3.4 and 3.5% (depending on the flush),
that of Pleurotus ostreatus by 3.4 and 3.8%, compared with the
reference. At 5°C, the Agaricus bisporus decreased in the quantity of
marketable mushrooms by 19.2 and 20.6%, and the Pleurotus ostreatus
by 12.4 and 13.1%. After 6 days of storage at 5°C, the natural loss of
the Pleurotus ostreatus was greater than that of the Agaricus bisporus
mushrooms (as a result of their larger evaporation area), but
nonmarketable Pleurotus ostreatus mushrooms were fewer (8.7-9.9%,
compared with 17.7-19.3% of the Agaricus bisporus). At 1°C, the
output of marketable mushrooms in both species was about the same,
but at 5°C, it was higher by 9.0-9.4% in the Pleurotus ostreatus. Six
days of storage changed the contents of some chemical substances in the
Agaricus bisporus: dry matter and ascorbic acid decreased by 5.3—
17.4% and by 7.4-25.9% respectively, though natural loss remained
almost unchanged. Similar trends were observed in the Pleurotus
ostreatus. Thus, as a result of our research, we recommend 1°C as the
optimum temperature of storing Agaricus bisporus and Pleurotus
ostreatus mushrooms, because it ensures retention of their sensory,
marketability, and chemical parameters.

Keywords: mushrooms, Agaricus bisporus, Pleurotus
ostreatus, duration of storage, marketability, natural loss, quality.

Introduction. Formulation of the problem

which are unsuitable for other purposes [5], and which

can be used, after mushrooms are harvested, as protein

In Ukraine, as all over the world, the mushroom
farming industry is developing intensively. This is
because mushrooms are highly nutritious, their yields
are consistently high, and their production can be
organised as a continuous flow, with crops collected
daily [1-4]. Their cultivation allows using substrates
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additives to feed for livestock or as excellent organic
fertilisers [6,7].

Scientists predict that in the future, 2/3 of people’s
protein requirement will be covered by the industrial
production of edible mushrooms. Even today, about
80 countries of the world cultivate Agaricus bisporus
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(AB), Pleurotus ostreatus (PO), shiitake, sheathed
woodtufts (Kuehneromyces mutabilis), velvet shanks
(Flammulina velutipes), etc. [8,9]. This is due to the
high palatability of mushrooms, their nutritional and
biological value, and their therapeutic and prophylactic
properties [10-11]. Used as food, mushrooms increase
a person’s immunity to various infections, in particular,
to cancer [12-15].

The most widespread mushrooms cultivated under
artificial conditions are AB and PO. These mushrooms
increase the human body’s radioresistance and
immunity to various diseases caused by the Chernobyl
disaster [12].

Mushrooms are perishable products, which rapidly
lose their marketability. To slow down these
unfavourable processes, they must be stored at low
temperatures. The optimum storage temperature is
considered to be within the range 0 to 2°C. However,
in practice, manufacturers and trading networks do not
always provide these conditions. So, it is important to
determine how different storage temperatures
determine the changes in the sensory characterisitcs of
mushrooms, their natural loss, output of marketable
products, and chemical composition. This will allow
drawing conclusions how to use these products after
storage.

Analysis of recent research and publications

When products are stored fresh, their biological
stabilisation is one of the most difficult problems,
because histolysis is but a natural physiological
phenomenon. Mushrooms, like any living organism,
gradually become old and die. So, storage of
mushrooms is a stage of their life. It slows down their
after-ripening and is directly related to the specific
features that mushrooms have received in the course of
growth and development [16]. Physical and
physiological, and biochemical processes in
mushrooms during storage has an effect on their
quality. In a way, these processes continue the ones
occurring in mushrooms during their growth. The only
difference is that during growth, the mushrooms
accumulate nutrients, but during storage, lose them.

Mushrooms are juicy products, because they
contain about 90% of water. This high saturation of the
tissues with water is responsible for the intensive
metabolism during the storage period, in comparison
with non-juicy objects of plant origin. Mushrooms lose
a lot of moisture on evaporation, especially at low
relative humidity of the air, because of the poor
protection provided by the external tissues of
mushrooms. Besides, the resistance of mushrooms to
phytopathogenic microflora is relatively low, and they
can be a friendly medium for development of
microorganisms [17].

While stored and transported, mushrooms
evaporate moisture and spend organic matter on
respiration. As a result, products lose weight, which is
called natural loss (NL). Much of NL is due to
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evaporation of moisture (65-90%) and because of
spending organic matter through respiration (10-35%).
This loss is inevitable with any conditions of storage
and transportation [18-20].

High storage temperatures and the condition of
products intensify their respiration. A high water
content causes high activity of biochemical processes
during storage [21].

The respiration intensity of fresh mushrooms is
higher than that of apples, tomatoes, and other fruits,
while their shelf life is minimal (compared with these
fruits). This may be explained by biological features of
their development and by the incompactness of their
tissues and, accordingly, a high degree of aeration of
the tissues with oxygen [22].

Evaporation of moisture depends on the degree of
hydrophilicity of cellular colloids, the anatomical
structure ,and the condition of the covering tissues. An
example is green vegetables, in which vacuolar and
cytoplasmic colloidal particles are almost incapable of
holding water (mostly free) and lose it easily. Under
these conditions, they wither, losing their freshness
[23]. Similar processes occur in mushrooms, but with
less intensity, due to the peculiarities of their structure.
Mushrooms are a little higher in protein than
vegetables are, and protein binds much more water
than other dry matter (DM) do [24-26].

The intensity of evaporation and the amount of
moisture lost do not only depend on its content, but
also on the temperature and humidity of the ambient
air. The higher the temperature and lower the humidity
in the room where the products are stored, the more
moisture they evaporate [27].

During storage, products release heat that tells on
the degree of their heating. Long time storage at a low
temperature (about 0°C) inhibits the intensity of
cellular metabolism, slows down respiration, reduces
the expenditure of storage materials, and inhibits the
activity of microorganisms. Self-heating can occur
when products are stored in a big layer. Heat released
with respiration accumulates, which increases the
temperature and thus, the activity of microorganisms.
They consume oxygen, release carbon dioxide and a lot
of heat. The increasing temperature of the products
intensifies their respiration. Oxygen cannot reach the
internal tissues of mushrooms, and they darken
because polyphenol oxidase (tyrosinase) oxidises
tyrosine to form dark-coloured melanin substances of
[28]. The damaged tissues begin to rot.

Moistening of mushrooms is due to condensation
of moisture after the warm air rising from inside the
layer of products comes into contact with the cold air
outside. To prevent formation of moisture droplets, it is
necessary to reduce the layer of loading, cool the
products to the optimum temperature and provide
proper thermal insulation of the storage place [29].

Intense  physiological processes in  fresh
mushrooms make their shelf life short. After this term
is over, mushrooms sharply lose quality and can
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accumulate compounds harmful for people. Among
these, there are carcinogenic substances, such as N-
nitrosamines and their derivatives, which can cause
tumours of different origin.

The preservation of mushrooms is largely
influenced by the conditions of their cultivation.
Sufficient moisture in the compost and covering
mixture results in fruiting bodies with high turgor [30]
that ensures their good keeping capacity. Mushrooms
grown at the low-temperature have uniform growth
rates, and their fruiting bodies are stored for a longer
time [22].

Thus, AB and PO belong to juicy products with a
short shelf life determined by the physiology of their
growth and development, the structure of their fruiting
bodies, their chemical composition, and the activity of
biochemical processes. During storage, mushrooms
intensively release moisture and heat, which can cause
self-heating, moistening, changes in the chemical
composition and development of harmful microflora.

There have been some investigations aimed at
developing new technologies, establishing parameters
and conditions that would allow preserving the quality
and increasing the shelf life of fresh mushrooms. Thus,
in [31], the authors determined how different storage
temperatures effected on changes in the chemical
parameters of AB. However, the researchers did not
establish the complex effect of the temperature on the
keeping capacity of products (organoleptic
characteristics, natural loss, marketability).

Good results for extension of the shelf life of
mushrooms were obtained by storing them using
controlled atmosphere conditions (CAC), modified
atmosphere packaging (MAP), modified humidity
packaging (MHP) [32-34]. In the case of CAC, the
product was stored in a refrigerator, where an
atmospheric  composition, with certain relative
humidity and O, and CO; concentration, was created
and kept constant throughout storage. The main
disadvantage of this technology is the significant cost
of equipment and its maintenance.

MAP is a method of storage when a fresh product
is packaged in a special polymer film that has different
permeability to gases. Thus, a changed atmosphere is
created by respiratory exchange, namely, by
consuming oxygen and releasing carbon dioxide [35].
However, many polymer films used for packaging
have lower vapour permeability as compared with the
respiration rate of mushrooms. This causes water
condensation and development of microflora. To
prevent it, the package is perforated [36], and special
water-absorbing compounds are used [37]. The
disadvantage of MAP and MHP is the need to use
special packaging materials, special food-grade water-
absorbing substances, and special packaging
equipment. All this significantly increases the cost of
production.

The complex effect of temperature parameters and
duration of storage on the NL of mushrooms, changes
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in their marketability and chemical composition has
not been studied yet.

The purpose of the research is establishing the
optimal storage temperature of AB and PO
mushrooms. To achieve the purpose, the following
objectives were formulated:

— to investigate the how different temperatures
determine the level of NL of mushrooms;

— to establish the output of marketable mushrooms
at different temperature parameters and durations of
storage;

— to determine the changes in the chemical
parameters of mushrooms after storage for 6 days at
different temperatures.

Research materials and methods

127

Mushrooms to be stored were grown in
cultivation-tailored  facilities by the intensive
technology [38] appropriate for certain species and
strains. The research used the mycelium of AB (strain
IBK-25) and of PO (strain NK-35) from the collection
of M.G.Kholodny Institute of Botany (National
Academy of Sciences of Ukraine). These strains are
widespread, all-purpose, and suitable for year-round
cultivation.

The mushrooms of the first and second flushes
were used in the experiments. To this end, average
samples of AB and PO mushrooms were taken at the
peak of a flush, according to TU U 01.1-2582400336-
001-2004. The peak of the first and second flush was
on the third day for both mushrooms species. Between
the flushes, AB restored its mycelium in 4-6 days, and
PO in 8-12 days. The process of storage of these
mushrooms was studies following the instructions in
Methods of research in vegetable and melon
cultivation [39].

Mushrooms were stored at cooling chambers
KX-6I0, with the working volume 6 m?® equipped
with electric lighting and temperature and humidity
controllers.

The mushrooms put in storage two hours after
harvesting. They were hand-harvested and immediately
placed in plastic boxes, with the capacity 5kg, in which
they were then stored. The boxes were filled with
mushrooms carefully, with no shaking nor ramming
the contents down. The thickness of a layer did not
exceed 3-4 heights of a mushroom. The weight of a
sample in each box was 3-5 kg. Before storage, the
experimental samples were numbered, weighed, and
labelled indicating the date of the start of storage, the
weight, the temperature parameters, and the replication
variant of the temperature parameters.

To determine the chemical characteristics,
polymer nets with mushroom samples weighing 0.5 kg
each were placed over the contents of the boxes, not
more than one net in a box, which was done in
triplicate.

Based on our objectives, the review of literature,
and our previous studies, in this research, we chose the
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temperatures of storing the mushrooms -1, +1, +3, and
+5°C and the storage duration 6 days. The relative
humidity in the storage chambers was 90+1%. The
reference was the mushrooms kept at +1°C according
to DSTU ISO 7561-2001. The scheme of the
experiment is shown in Fig. 1.

Changes in the mushroom quality after 6 days of
storage were determined by marketability, sensory, and
chemical parameters.

The level of NL was determined by the method of
fixed samples. The samples were weighed before
storage and on each day of storage. The NL was
calculated by the formula:

A-B

NL === -100%, 1)

where NL is the level of NL, g;
A is the weight of the sample before storage, g;

B is the weight of the sample on each day of
storage, g.

The marketability of the mushrooms was
estimated visually (by the appearance, colour, smell,
surface condition, integrity, consistency).

The density of the carpophore of the AB before
and after storage was determined by the formula:

== 2

where D is the density of the carpophore, g/cm;
m, is the weight of the carpophore, g;

d is the diameter of mushroom cap, cm.

The DM was determined according to DSTU
7804:2015, the protein nitrogen (PN) according to DSTU
4923:2008, and the amount of ascorbic acid (AA)
according to DSTU 7803:2015.

Mushrooms

Agaricus bisporus

Pleurotus ostreatus

Flush

First

Second

y

Temperatures of storage, °C

-1 +1 (reference)

+3 +5

y

Storage for 6 days

A 4

A4

Output of marketable products and
natural loss of weight

— marketability (appearance, colour, smell, surface

Quality parameters of the mushrooms:

condition, consistency, density of carpophore);
— chemical substances (DM, PN, AA)

Fig. 1. Scheme of the experiment to determine the influence of storage conditions on the quality of mushrooms

Results of the research and their discussion

The factor that limits scaling up production of
mushrooms is their short shelf life. These products are
quite difficult to preserve, because they require specific
conditions, technologies, and certain types of
warehouses equipped with condition monitoring and
control systems. Besides, to sell mushrooms fresh, it is
necessary to provide proper postharvest handling,
sorting, and packaging.

As can be seen in Fig. 2, the AB mushrooms were
best stored at 1°C (reference). The fruiting bodies met
the requirements to standard products. They remained
whole and solid, and changed their colour and smell
but slightly. Mushrooms with caps opened or partially
opened were few, not more than 3%. With higher
storage temperatures, the mushrooms were losing their
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marketability. Their skin darkened, they lost their
elasticity, there appeared more mushrooms with caps
open and ones damaged by bacterial spots. At, 5°C,
spots of mould and the smell characteristic of aging
mushrooms were registered. These mushrooms can no
longer be sold fresh, but are suitable for processing
after sorting.

In AB mushrooms stored at -1°C, all fruiting
bodies froze partially or completely. This must be due
to their high moisture (90-93%) [40] and low sugar
content (about 2%) [41]. The structure of the tissues
destroyed and did not restore after defrosting the
products. The fruiting bodies became dark-coloured,
slippery, and soft. Such mushrooms are good for
nothing, that is why storage at -1°C was not considered
in the further research.
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For the PO, too, the best storage temperature was
1°C (reference) (Fig. 3). The mushrooms complied
with the standard: whole, elastic, without significant
changes in colour and smell. The marketable quality of
PO was lost with an increase in the storage
temperature. They became less elastic, there appeared
more fruiting bodies with cracked edges, and their
colour changed from dark grey to grey and beige. At
5°C, white web-like filaments appeared on the
mycelium. This is characteristic of PO and indicates
the further growth of mushrooms. Such mushrooms
cannot be sold fresh, but are suitable for processing.

Storage of the OP mushrooms at -1°C led to their
partial freezing. After defrosting, their fruiting bodies
lost their marketability, but did not completely lose
their taste and structure. This must be due to a high
content of DM (9.4-10.3%) and chitin, and to their cell
structure [42]. It should be considered whether
mushrooms of this quality can be used for processing.

Mushrooms are juicy products that contain a lot of
free moisture. That is why, when stored, they lose
some of their weight. The weight loss in AB and PO
during storage includes loss of DM and moisture.

The NL in the AB after 6 days of storage,
depending on the temperatures and the flush, ranged
4.9-7.2% (Tables 1, 2).

The most intensive loss of weight was on the first
4 days. This was because after the mushrooms were
cut, the processes of spore maturation continued and

the amount of sugars decreased, as they were spent on
respiration (which becomes more intense before the
fruiting body starts ageing). The dynamics of the loss
depended both on the storage temperature and on the
flush. Lower storage temperatures inhibited
physiological and biochemical processes in the
mushroom tissues, which reduced the loss from 6.9-
7.2% (5°C) to 4.9-5.1% (1°C), depending on the flush.
In the second flush the NL was bigger due to the lower
quality of the mushrooms. They were worse than the
first flush products, because the compost had already
been exhausted to some extent. So, the second flush
mushrooms have a less firm carpophore and are lower
in DM, in particular, proteins that can bind and retain
moisture.

After 6 days of storing AB of the strain IBK-25 at
1°C, the output of marketable fruiting bodies was 92.6—
93.8% depending on the flush; for those stored at 3°C, it
was 89.2-89.8%, and at 5 °C, it was 73.5-75.4% (Table
2). The decrease in marketable fruits after the storage
temperature increased resulted from the intensification of
respiration, ageing, and loss of moisture observed at
higher temperature parameters, which leads to a larger
output of nonmarketable products. AB mushrooms are
nonmarketable when their caps are partially open, more
than a quarter of their outer surface darkens, they are
damaged by bacterial spots and cobweb mould. Their
quantities, depending on the flush, were 1.8-2.3% at 1°C,
4.5-5.0% at 3°C, and 17.7-19.3% at 5°C.

-1°C

1°C (reference)

3°C

Fig. 2. AB (strain IBK-25) after 6 days of storage at different temperatures

—-1°C

1°C (reference)

3°C

5°C

Fig. 3. PO (strain NK-35) after 6 days of storage at different temperatures
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The densest carpophores (5.34g/cm) were observed
in the mushrooms of the first flush after storage at 1°C
due to their higher quality and more DM. The density of
the carpophore decreases when the storage temperature
increases due to the loss of moisture and the
transformation of biochemical substances.

Fruiting bodies of PO have a large area of moisture
evaporation, which results in higher NL during storage, as
compared with AB. The maximum NL of weight was on

the first 3 days of storage (3.7-5.3%, depending on the
temperature) (Table 3).

The NL in the PO stored at 5°C began to increase
on the 5™ day, which is due to the loss of DM involved
in preparing the fruiting body to release spores. The
total NL during storage of the PO was 5.4-9.5%
(Table 4).

Table 1 — Dynamics of NL in AB of the strain IBK-25 during storage at different temperatures, % (n=3, p<0.05)

Temperature Duration of storage, days
of storage, °C 1 | 2 | 3 4 | 5 | 6
First flush

+1 (reference) 0.8 1.9 2.7 4.0 4.7 4.9
+3 1.7 2.3 3.3 4.3 5.4 5.7
+5 1.8 2.4 3.7 5.0 5.7 6.9

Second flush

+1 (reference) 0.9 1.8 2.8 3.8 5.0 51
+3 1.0 2.0 3.1 4.1 5.4 5.8
+5 1.2 2.2 3.4 5.1 5.9 7.2

Table 2 — Effect of the temperature parameters on the preservation of the fruiting bodies of AB of the strain IBK-25

(n=3, p<0.05)

Temperature NL of Output of nonmarketable Output of marketable Density of the
of storage, °C weight, % mushrooms, % mushrooms, % carpophore, g/cm
First flush
+1 (reference) 4.9 1.8 93.3 5.34

+3 5.7 4.5 89.8 5.28

+5 6.9 17.7 75.4 5.21
Second flush

+1 (reference) 5.1 2.3 92.6 5.31

+3 5.8 5.0 89.2 5.28

+5 7.2 19.3 73.5 5.20

Table 3 — Dynamics of the NL in PO of the strain NK-35 during storage at different temperatures, % (n=3, p<0.05)

Temperature Duration of storage, days
of storage, °C 1 | 2 | 3 4 | 5 | 6
First flush
-1 1.4 2.3 3.7 44 4.8 5.4
+1 (reference) 15 2.9 4.1 4.8 5.1 5.7
+3 1.8 3.6 4.5 5.1 5.5 6.3
+5 2.1 3.9 4.9 5.6 7.3 9.1
Second flush
-1 15 2.2 4.0 5.0 55 5.9
+1 (reference) 1.6 2.4 4.2 4.6 5.4 6.1
+3 1.8 35 4.8 5.3 6.0 6.8
+5 2.3 3.6 5.3 5.8 7.7 9.5
Table 4 — Effect of the temperature parameters on the preservation of the fruiting bodies of PO of strain NK-35 (n=3,
p=0.05)
Temperature of NL of weight, Output of nonmarketable Output of marketable
storage, °C % mushrooms, % mushrooms, %
First flush
-1 54 75.2 19.9
+1 (reference) 5.7 0.5 93.8
+3 6.3 3.1 90.6
+5 9.1 8.7 82.2
Second flush
-1 5.9 78.2 15.9
+1 (reference) 6.1 1.1 92.8
+3 6.8 3.9 89.3
+5 9.5 9.9 80.6
Xapuopa Hayka i TexHonoris / Food science and technology 130 Volume 15 Issue 1/ 2021
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The lowest NL was observed in mushrooms of the
first flush at the storage temperature -1°C, and the largest
in those of the second flush at 5°C. This may be because a
temperature  decrease slows down physiological
(respiration) and biochemical processes in living objects.

At -1°C, fruiting bodies of PO become off-
standard due to freezing. Not all fruiting bodies freeze,
though (75.2-78.2%). This must be because PO gives
out more heat and is higher in DM than AB. Storage of
the first flush PO results in fewer nonmarketable
(frozen) fruits, which may be due to more DM and PN
in the first flush mushrooms.

The fruiting bodies of PO are off-standard when
there is significant cracking of the cap, the mushrooms
dry up, and white hyphae of the mycelium appear. In
the reference, the quantity of off-standard fruiting
bodies was the smallest (0.5-1.1%). When the
temperature was raised to 3°C, there were more of
them, 3.1-3.9%, and at 5°C, their quantity grew up to
8.7-9.9%, depending on the flush. The output of
fruiting bodies was 15.9-19.9% at -1°C, 92.8-93.8% at
1°C, 89.3-90.6% at 3°C, and 80.6-82.2% at 5°C.

It has been noted above that during storage, the PO
had greater NL than the AB due to a larger evaporation
area, but there were fewer nonmarketable fruiting
bodies (8.7-9.9%, while at 5°C, there were 17.7—
19.3% of them). In general, at 1°C, the output of

marketable products in both mushroom species was
about the same, but with a higher storage temperature,
the output of standard fruiting bodies of the PO was
larger.

The storage of mushrooms was accompanied by
some changes in their chemical composition
(Tables 5, 6).

The research results indicate that after mushrooms
are stored for 6 days, the amount of DM and vitamin C
decreases, while that of PN decreases, too, or remains
almost unchanged. Thus, in the first flush AB stored at
1°C, the DM at the beginning of storage was 9.4%, and
at the end, it was 8.9%, and the AA was 5.6 and 5.1
mg% respectively. The PN did not change and was
3.0%. Under the same conditions, the DM in the PO
changed from 10.3 to 9.5%, the AA from 9.8 to 9.0
mg%, and the PN did not change and remained 3.0%
(Table 6).

As the storage temperature increases, the loss of
DM, PN, and AA increases, too. Thus, in the first flush
AB stored at 5°C, the DM decreased from 9.4% to
8.0%, the AA from 5.6 to 4.5 mg%, the PN from 3.0 to
2.9% (Table 5). Raising the storage temperature of the
first flush PO to 5°C, too, led to a bigger loss of
chemicals: the DM decreased from 9.4 to 7.7%, the
AA from 9.6 to 7.6 mg%, and the PN from 2.8 to 2.6%
(Table 6).

Table 5 — Effect of the temperature parameters of storage on changes in the chemical composition of the fruiting
bodies of AB of the strain IBK-25 (n=3, p<0.05)

DM, % PN, % AA, mg%
Temperature of storage, °C Before After Before After Before After
storage storage storage storage storage storage
First flush
+1 (reference) 9.4 8.9 3.0 3.0 5.6 5.1
+3 9.4 8.5 3.0 3.0 5.6 4.9
+5 9.4 8.0 3.0 2.8 5.6 4.5
Second flush
+1 (reference) 8.6 7.8 2.9 2.9 5.4 5.0
+3 8.6 7.4 2.9 2.8 5.4 4.4
+5 8.6 7.1 2.9 2.7 5.4 4.0

Table 6 — Effect of the temperature parameters of storage on changes in the chemical composition of the fruiting

bodies of PO of the strain NK-35, % (n=3, p<0.05)

DM, % PN, % AA, mg%
Temperature of storage, °C before after before after before after
storage storage storage storage storage storage
First flush

-1 10.3 9.3 3.0 2.9 9.8 9.4

+1 (reference) 10.3 9.5 3.0 3.0 9.8 9.0
+3 10.3 9.4 3.0 3.0 9.8 8.7

+5 10.3 9.0 3.0 2.8 9.8 8.4

Second flush

-1 9.4 8.8 2.8 2.7 9.6 8.8

+1 (reference) 9.4 8.5 2.8 2.8 9.6 8.5
+3 9.4 8.3 2.8 2.7 9.6 8.0

+5 9.4 7.7 2.8 2.6 9.6 7.6
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Changes in the chemical composition of both species
of mushrooms of the second flush were similar, only the
the amounts of substances were different. The second
flush fruits accumulated less DM, AA, PN, and the higher
temperatures caused a greater loss of these substances
during storage. Of all the chemicals in the mushrooms
studied, the quantity of PN was the most stable.

It should be noted that during the growing season,
the PO accumulated more DM and AA, that is why it
contained more of them after storage at different
temperatures. The PN content in both species was
almost the same: 2.8-3.0%, and it practically did not
change during storage.

Conclusion

As a result of the research, it has been found that
the lowest NL in AB (4.9-5.1%) and in PO (5.7-6.1%)
is observed at the storage temperature 1°C (depending
on the flush), while the maximum NL observed is 5.7—
7.2% and 6.3-9.5% respectively, depending on the
storage temperature and the flush.

It has been found that the highest output of
marketable products for both mushroom species stored
for 6 days under controlled conditions was at the
storage temperature 1°C: 92.6-93.3% for AB and
92.8-93.8% for PO. The lowest outputs observed were
73.5-89.8% and 80.6-90.6% respectively (depending
on the temperature and the flush).

It has been determined that higher temperatures of
storing mushrooms resulted in greater changes in their
chemical composition. In the AB, the maximum
changes were observed at 5°C: the quantity of DM
changed from 9.4% to 8.0%, that of AA from 5.6 to
4.5mg%, and that of PN from 3.0 to 2.8%. The
smallest changes were observed at 1°C: the DM
changed from 8.9 to 9.4%, the AA from 5.1 to
5.6mg%, and the PN did not change. The changes in
the chemical composition of the PO were similar.

Thus, the research results allow us to recommend
1°C as the optimal temperature when storing AB and
PO for 6 days, since this temperature ensures
preservation  of  their  sensory, = commercial
(marketability), and chemical parameters.
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Kadenpa Texnomnorii 36epiranns, nepepobKy Ta CTaHAAPTH3ALIT MPOLYKIil pocIMHHULTBA iM. ipod. B.B. Jlecuka
HauionansHuit yHiBepcuteTy 6iopecypciB i MpUpOIOKOPHCTYBaHHS YKpaiHu

13, m. Byn. I'epoiB O6oponu, m.KuiB, Ykpaina, 03041

2Bianin TexHomorii x1i6a Ta 6ioTpaHCpOPMALIT 3ePHOBUX MPOLYKTIB

Tacruryt nmpongoBonsunx pecypciB HAAH VYkpainu, 4 A, By:. €. CBepcrioka, M. Kuis, Ykpaina, 02002

Awnoraunis. [IpeacraBieHo pe3ynbTaTH IOCTIKEHb 1100 BIUIUBY YMOB Ta TPHBAJIOCTI 30epiraHHs Ha 3MiHY [TOKa3HUKIB
SIKOCTI TpubiB meuepuii aBocnopoBoi (Agaricus bisporus) mramy IBK-25 Ta rausu 3suyaitnoi (Pleurotus ostreatus) mramy
HK-35. 3minu sikocTi TprbiB BU3HAYAIY [Iepe/l 3aKIaJaHHsIM Ha 30epiraHHs Ta micist 6 116 33 OpraHoJIeNTHYHIMH, TOBAPHUMHU
Ta XiMiYHUMH TIoKa3HuKaMu. Temmeparypa 30epiranns cranoBmia Minyc 1, 1, 3 ta 5°C, BinHocHa Bomoricts noBiTpst - 90+1%.
SIkicTh MPOAYKIIi OI[HIOBANM 3a 30BHILIHIM BHUIJISAAOM, BEIWYHHOK TMPHUPOJHUX BTPAT, BUXOJOM TOBAPHUX TpUOIB i
XIMIYHUMH TOKa3HUKamMu (CyXi pPEYOBHHH, OITKOBHH a30T, BMICT ackopOiHOBOI KHCIOTH). Pe3ynbTatu BizyalbHHX
CIIOCTepPEeIKEeHb CBiUaTh, 10 BIPOMOBXK 6 ai0 rpubu kpamie 36epirammcs 3a temnepatypu 1°C. 3a temmeparypu minyc 1°C
MeyYepulls migMep3ana i Miclis pOo3MOPOXKYBaHHs He Oyna mpuaaTHa Ui BHKOPHCTAHHS, a T[JIMBA BiJHOBIIOBAa CBOIO
CTPYKTYpY 1 micnsi copTyBaHHs 11 MoxkHa Oyno mepepobistu. 3a 6 ni6 30epiranns 3a Temmepatypu 3°C, 3aneXHO BiI XBHII
TUTOIOHOIICHHS, BUXiJl TOBAPHUX MeUepullb 3MeHIHBes Ha 3,4 Ta 3,5%, rmuBu — Ha 3,4 ta 3,8%, HOPIBHAHO 3 KOHTPOJIEM; 3a
5°C — y neuepuui Ha 19,2 120,6% Ta y rmuBu Ha 12,4 1 13,1%, Bignoiguo. 3a 6 ni6 riivMea Maja GiibLi TPUPOHI BTPATH, HiXK
TIeYepuIs, 10 00YMOBIIEHO O1TBIION0 IUIOMICIO BUTIAPOBYBAHHS, ajIe MEHIITy KUIBKICTh HeCTaHAapTHHUX TpHbiB 8,7-9,9% mnporn
17,7-19,3% npu 5°C. Buxia ToBapHOI nponykuii 3a Temneparypu 1°C B 000X BHIIB Irpu0iB OyB NMPHOIM3HO OHAKOBUM, alie
nip ii 36inbiuenHi go 5°C y rnuBu BiH OyB OiibiiuM Ha 9,0-9,4%. IIpu 30epiranHi nedyepuili BIPoAOBXK 6 11i0 3MiHUBCS BMICT
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JEeIKUX XIMIYHAX PEYOBHH: 3MEHIIMIAcS cyxa pedoBuHa (Ha 5,3-17,4%), sitamin C (Ha 7,4-25,9%) Ta Maibke He 3MIHUBCS
O1IKOBHIA a30T. AHAJIOTIUHI TeHAEHIIT OyiIM XapaKTepHi i I IHUBY 3BH4aiHOi. ToOTO, B pe3ynbTaTi MPOBEAEHUX JOCIIHKEHb
PEKOMEHIyeEMO, SIK ONTUMATBHUN TEMIIEpPaTypHUIl peskKiM 30epiraHHs Ul IpUOiB IIeUepHIls BOCIIOPOBA Ta TJIHMBa 3BUYAiiHA —
1°C, sixmit 3a6e3nedye 30epesKeHHs IX OpraHOJENTHYHNX, TOBAPHHUX Ta XIMIYHHUX TIOKA3HUKIB.

KirouoBi ciioBa: rpulu, nedepuns 1BOCIIOPOBa, TJIMBa 3BHYaliHa, TPUBAIICTh 30epiraHHs, TOBapHICTh, IPUPOHI BTPATH,
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