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Abstract. The purpose of the article was to extend the shelf life of birch sap and the time of its processing by
pre-fermentation of birch sap with pure crops Lactobacillus casei ssp. alactosus.

The disadvantage of the existing method of production of birch sap is that the newly collected birch sap must be
immediately sent for processing, because short-term storage for no more than 24 hours is allowed only in chilled
rooms at a temperature of 0 to 5 0C and a relative humidity of not more than 75 %.

In case of violation of these conditions, turbidity of the juice appears, acidity increases and spontaneous fermen-

tation of the juice begins, which has significant flaws.

The sugar content in birch sap is relatively low. Since the fluctuations in the sugar content of fresh juice are quite
significant, it was necessary to identify the activity of its costs during the fermentation process.

Research methodology. The activity of lactobacilli was determined by measuring the loss of dry soluble sub-
stances in the juice during fermentation and the accumulation of titrated acids in terms of lactic acid.

Results. Fluctuations in sugars depending on weather conditions and place of cultivation range from 0.5 to 0.9
%. The final product of sugar fermentation with lactobacilli, as already noted, is mainly lactic acid and other sub-
stances (acetic acid, ethyl alcohol, carbon dioxide, dextrin, mannitol) in small quantities.

The term fermentation of birch sap to the desired lactic acid content can be adjusted by adding a certain amount
of sugar to it. According to the derived regression equations, it is possible to predict on which day and at what con-

centration in the juice the desired acidity will be.

The concentration of titrated acids in terms of lactic acid changed during the entire fermentation period, which
occurred in rectilinear dependence, which is confirmed by the correlation coefficients
Conclusions. To activate lactic fermentation with a small amount of sugar, it should be added to freshly harvest-

ed birch sap.

Key words: Juices, natural juices, raw material processing technology, canning, concentrated (condensed),
dried vegetable juices, pigmented juices, blended juices, fermentation.

Formulation of the problem in general and
connection with the most important scientific
or practical tasks. The activity of lactobacilli
was determined by measuring the loss of dry
soluble substances in the juice during fermentation
and the accumulation of titrated acids in terms
of lactic acid.

The sugar content in birch sap is relatively low.
Its fluctuations depending on weather conditions and
place of cultivation range from 0.5 to 0.9 %. The
final product of the fermentation of sugars with
lactobacilli, as already noted, is mainly lactic acid and
other substances (acetic acid, ethyl alcohol, carbon
dioxide, dextrin, mannitol) in small quantities [5].

Since the fluctuations in the sugar content in fresh
juice are quite significant, it was necessary to identify
the activity of its costs during fermentation.

Therefore, the term fermentation of birch sap to
the desired content of lactic acid can be adjusted by
adding a certain amount of sugar to it. According
to the derived regression equations, it is possible to
predict on which day and at what concentration in the
juice the desired acidity will be.
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Table 1
Dynamics of lactic acid accumulation

Concentration Titrated acid.ity, %, after
sugar, % fermentation (days)

1 2 3 4 5
0,1 0,02 | 0,05 | 0,07 | 0,1 | 0,22
0,2 0,02 | 0,08 | 0,10 | 0,21 | 0,34
0,3 0,02 | 0,11 | 0,14 | 0,3 | 0,47
0,4 0,02 | 0,24 | 0,27 | 0,36 | 0,62
0,5 0,02 | 0,17 | 0,19 | 0,4 | 0,70
0,6 0,02 | 0,20 | 0,22 | 0,47 | 0,80
0,7 0,02 | 0,22 | 0,25 | 0,5 | 0,90
0,8 0,02 | 0,25 | 0,28 | 0,62 | 1,0
0,9 0,02 | 0,28 | 0,32 | 0,7 1,1
1,0 0,02 | 037 | 046 | 0,82 | 1,2

The concentration of titrated acids in terms of
lactic acid changed during the entire fermentation
period, which occurred in a rectilinear relationship,
which is confirmed by correlation coefficients:
R?=0.98 and 0.99 and dry matter losses (Fig. 1).

As can be seen from the Fig. 2, on the first and
second day of fermentation, the activity of vital activity
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Fig. 1. Dynamics of accumulation of lactic acid (according to the content of titrated acids)
depending on the concentration of sugar in the substrate
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Fig. 2. Dynamics of changes in dry soluble substances during fermentation

of lactobacilli is much higher than in subsequent
days, as evidenced by a decrease in the concentration
of dry soluble substances due to the metabolization
of sugars. They make up 70.4%, and on day 5 — only
58% of their original content. With an increase in the
concentration of sugar in the substrate, the activity of
vital activity of lactic acid bacteria increases. If in a
substrate with a sugar concentration of 1% the loss of
dry soluble substances on the fifth day is 34%, then
at a concentration of 2%, they increase to 39% due to
the conversion of sugar to acid.

Therefore, to activate lactic fermentation with a
small amount of sugar, it should be added to freshly
harvested birch sap.

Analysis of recent research and publications.
The study of the issue found out that there is
significant potential for domestic producers of juices
and juice drinks, the use of which is limited by such
factors as the low level of purchasing power of
Ukrainian consumers and the growth of competition
in this segment of the commodity market and modern
technologies for harvesting raw materials for the
production of birch sap from increased period of its
preservation and justification of recommendations for

34

the production of new types of natural blended juices
based on fermented birch sap because the processing
industry until recently used only freshly produced
birch sap for canning. Healing product of birch is
stored only 3-4 days.

Formulation of the objectives of the article
(statement of the problem). It is known that both high
and low temperature values affect the development of
bacteria. However, low — before freezing — they carry,
and elevated — after 45°C —lead to a lethal reaction [1, 2].

Some authors believe that homofermen-tative
mesophilic lactobacilli reach the most active
development at a temperature of about 30°C, while
others consider the Tien fig.

Fig. 3 shows the direct correlation of the effect of
temperature on the time of fermentation of birch sap.
mperature to be 16...18°C to be optimal [3].

At a higher temperature, the fermentation period
of a certain amount of substrate occurs much faster
than at low temperatures. Therefore, depending
on the production needs, it is possible to adjust the
fermentation process by the temperature factor.

Experiments to determine the effect of temperature
on the period of fermentation of birch sap confirmed
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Fig. 4. The effect of fermentation temperature on the transparency of fermented birch sap

the conclusions of those researchers who recommend
lower temperatures. Yes, in fig. 3. It can be seen that
the fermentation period increases by one day with a
decrease in temperature by 5°C. At the same time,
the accumulation of lactic acid (by titrated acidity)
increases to 0.35 — 0.45 %. In addition, the appearance
of the juice, fermented at temperatures of 30°C and
25°C, was less attractive than at lower temperatures
due to turbidity. This can be explained by the fact that
with more active (rapid) fermentation, the amount
of lactobacilli increases and enzymatic reactions
do not end.

The advantages of rapid lactic fermentation include
only a reduction in its term, the disadvantages — and,
as noted in the literature, deterioration of aroma,
turbidity, formation of mucous substances [4].

The effect of fermentation temperature on the
transparency of fermented birch sap is reflected in
(Fig. 4).

From the regression equation it can be seen
that there is an inverse relationship between the
fermentation temperature and transparency with a
correlation coefficient of 0.98.

Consequently, the quality of fermented products,
as a rule, at high fermentation temperatures is much
worse than at low. This fact is explained by the fact
that under the influence of lactic acid, more rapid
changes in the pH of the medium occur.

Results. The aim of scientific research was to extend
the shelflife of birch sap and the time of its processing
by carrying out the preliminary fermentation of
birch sap with pure cultures Lactobacillus casei ssp.
alactosus. Therefore, according to our research, the
technology of fermented birch sap has the following
stages [5].

Natural birch sap is delivered to enterprises in
containers into which it is drained during collection.
Birch juice is collected in glass jars with a capacity of
not more than 10 dm?® or juicers made of polymeric
materials authorized by the Ministry of Health for
contact with food. Then the juice is poured into
wooden barrels with a capacity of 50dm?, 100dm?,
150dm*, 200dm?, metal flasks for milk and dairy
products, tankers for food. Juice is drained through
filters in two layers of gauze or filter synthetic fabrics.

Processing of juicers, containers and auxiliary
materials is carried out in accordance with the
standards.

Juice submitted for processing is sent for
pasteurization at a temperature of (80 + 2)°C, for
(10 £ 1) minutes in heat exchangers or cooking
boilers.

Fermentation is carried out in containers filled
under the lid with, juice to prevent the development
of mold fungi and membranous yeast. days at
a temperature of (25+1)°C. Sowing material is
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Fig. 5. Technological scheme of production of fermented birch sap

introduced in the amount of 0.3% of the volume
of juice. Juice is stored at room temperature in
hermetically sealed containers, protecting against
the ingress of foreign microorganisms and relative
humidity of 75% [4].

When the total acidity of 0.3 - 0.6% is reached in
the juice, it can be transferred for processing within
three months.

Before serving, the juice is filtered through
two layers of gauze or filter cloth and fed to the
centrifugation in separators or filtered through filter
presses.

Filtering on filter presses is carried out at a pressure
of 40...160 kPa through filter cardboard brand T. The
first portion of juice, which is turbid, is collected

separately and filtered a second time after settling [3].

The technological scheme for the manufacture of
fermented birch sap is shown in Fig. 5.

Conclusions. The selected technological methods
and substantiated parameters of the processes,
investigated the regularities of the kinetics of lactic
acid accumulation by the selected strains of ICD.

The technology of production of birch sap
fermented by lactic acid bacteria has been
developed. Pasteurized at a temperature of (8042)°C
for (10£1) minutes. and cooled to room temperature
birch sap made 0.3% seeding material and stored at
room temperature (20£1)°C in hermetically sealed
containers, protecting it from the ingress of aerobe
microorganisms — membranous yeast and mold fungi.
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3anexcHicmob aKMuUHOCHI 1aKMOOAYUN 6i0 KOHYeHmpayii yyKkpy 6 cyocmpami

Anomauia. Mema cmammi. Ilooogxcumu mepmin 36epieanus 6epe3068020 COKY i Hac tio2o nepepooKu, nposisuiu
nonepeowe ghepmenmysants bepezosoco coky yucmumu xKynomypamu Lactobacillus casei ssp. alactosus.

Heoonixom icuyrouoeo cnocody eupobnuymea 6epe308020 COKy € me, Wo WouHO 3ibpanutl Oepe3osutl Cik
HeoOXIOHO 00pa3y HANPAGNAMU HA NEPepoOKY, MOMY WO KOPOMKOUACHe 30epicaHHs Ha npomsAsi He Oinbuue
24 200un 0036015€MbCSL MINLKU 8 OXON00AHCEHUX NPUMILenHsx npu memnepamypi 6id 0 00 5°C i i0HOCHIU 601020Cmi
nogimps ne oinvuie 75 %.

Ilpu nopywenni oanux ymos 3 ’a61A€mMbCsl NOMYMHIHHA COKY, RIOBUWYEMbCA KUCIOMHICMb | pOZNOYUHAEMBCA
cnoumanue OpoOdiHHsL COKY, sIKe MA€ GIOMIYeHT CYMMESI 8a0U.

Buicm yyxpis y bepezosomy coxy 6ionocHo Hesucoxull. OCKINbKU KOIUBAHHS 6MICIY YYKPY V CBIHCOMY COKY
0ocumy 3HauHi, 6Y10 HEOOXIOHO BUABUMU AKMUBHICTND 1l020 8UMPAM 8 NPoyeci OPOJIHHA.

Memoouxa Oocniodycennn. AxmusHicmv J1AKMOOAYUL, GUHAYANU WISAXOM GUMIDIOBAHH GMPAM  CYXUX
PO3UUHHUX PEHOBUH Y COKY 8 npoyeci OpoOilHs ma HAKONUYEHHS. MUMPOBAHUX KUCTIOM 8 NEPEPAXYHKY HA MOLOYHY.

Pezynomamu. Konusanus yykpie 6 3aneicHocmi 6i0 no20OHUX YMO8 Mma Micys 8UPOUY8aHH CIMAHOGIAMb G0
0,5 00 0,9 %. Kinyesum npo0ykmom 30p00iCYy8ants YyKpie 1aKkmodayuiamu, K 6dce 3a3Ha4aiu, € 8 0CHOGHOMY
MONLOYHA KUCTIOMA MA IHWE PeyosUuHY (0Ymosa KUCIOMA, emusioguil CRUPM, 8Y2leKUCIUll 2a3, OeKCIMpPUH, MAHHIN)
8 He3HAYHUX KiTbKOCHISX.

Tepmin pepmenmysanns 6epe308020 COKy 00 6ANCAHO20 MICIY MOJIOUHOT KUCTOMU MONCHA KOPE2YBAMU WIAXOM
000a8anHs 8 HbO2O BU3HAUEHOI KITLbKOCMI YYKPY. 3a 6UBE0eHUMU PIBHAHHAMU Pecpecii MOJICHA NPO2HO3Y8amu HA
AKUU 0elb i npu AKIU KOHYeHmpayii 8 coxy 6yoe 6axicana Kuciomuicmo.

Konyenmpayis mumposanux Kuciom y nepepaxysky Ha MOJOUHY 3MIHIO8AAACH NPOMALOM 6CbO20 Nepiody
OpoOiHHA, AKUll 8i00Y8ABCA Y NPAMOLIHIUHIL 3a1eHCHOCI, WO NIOMEePONCYEMbCA Koehiyienmamu Kopenayii

Bucnosku. /[na axmugizayii MOLOYHOKUCTI020 OPOOIHHA 3 HE3HAYHOI KilbKICMIO YyKpy 11020 clid dodasamu
y c8idco3ibpanuil bepe3o8ull CiK.

Knrwowuoei cnosa: coku, namypanvHi coku, mexHonozis nepepooxu cupo8uHU, KOHCEPEYBAHHS, KOHYEHMPOBAH
(32ywieni), BUCyueHi pOCIUHHI COKU, NIeMEHMOBAHT COKU, KYNANHCOBAHT COKU, (hepmeHmayis.
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