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PHYSICO-CHEMICAL AND MICROBIOLOGICAL QUALITY INDICATORS OF
FERMENTED WALNUT MILK-BASED DRINK

The article theoretically substantiates and proves the method of obtaining a fermented drink made from a mixture of
nut and cow's milk. Psyllium was used as a consistency stabilizer and a component that enriches the product with dietary
fiber. The optimal ratio of nut and cow's milk was determined as 60:40 volume percent, respectively, and the concentration
of psyllium was 1.5%. A product with improved organoleptic properties and increased biological value was obtained. The
physicochemical and microbiological indicators were analyzed and the nutritional value of the recommended drink was
calculated. The developed fermented drink with the addition of plant raw materials (nut milk and psyllium) will contribute
to expanding the range of products with a reduced lactose content.

Keywords: nut milk; fermented drink; psyllium; plant-based raw materials; physicochemical indicators; nutritional value.
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Urgency of the research. Current trends in food consumption show an increase in con-
sumer demand for ecological and functional products. The number of followers of vegetarian
nutrition, which includes the use of alternative sources of nutrients, is also growing. Fermented
combined dairy products are beneficial for human health due to the presence of both cow's milk
components and fermentation products and, especially, live microflora, which has probiotic
properties.

Target setting. Traditional fermented drinks based on cow's milk (yogurts) have a thick
consistency and a corresponding pleasant taste. And if it is easy to get a pleasant taste of a
product based on plant milk, especially such as coconut and almond, obtaining a dense con-
sistency or an unbreakable clot is problematic and difficult without the use of thickeners or
structure-forming agents. Therefore, the authors consider it advisable, firstly: to use not only
plant types of milk, but also their mixtures with cow's milk, and secondly: to use such stabi-
lizers, which, in turn, will also increase the biological value of the resulting product.

Actual scientific researches and issues analysis. Walnut is a promising raw material for
the production of vegetable drinks thanks to its rich composition. It contains significant amount
of proteins, unsaturated fatty acids (especially omega-3), vitamins (group B, E), minerals (cal-
cium, magnesium, iron, zinc) and antioxidants such as polyphenols. These components contrib-
ute to improvement of general health, in particular support the work of cardiovascular and nerv-
ous systems, as well as strengthen the immunity. General oils content in the nuclei oscillates
from 60.9% to 73.1%, and the crude protein content is from 13.5% to 20.2%. The main fatty
acids in walnut oil are oleic, linoleic, linolenic and palmitic acids, while linoleum acid content
fluctuates from 48.9% to 58.2%, and oleic acid from 20.0% to 25.3% [1].

In studies [2, 3] amino acid composition was analyzed and amino acid score of protein of
walnut and drink based on was calculated. Comparison of the amino acid composition of the
studied products with the reference protein made it possible to calculate the utility coefficient,
which is 0.58 for the drink protein and 0.62 for the nut protein, which reflects the level of protein
digestibility. Biological value of walnut drink, determined by the coefficient of differences of
amino acid composition, is 62.96 %, which is high indicator for plant protein [2; 3].
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It is known that along with the taste, nutritional value and benefits of yogurt, the appearance
and consistency of the product are important for consumers [4]. Milk-protein gel is formed as
a result of the vital activity of lactic acid bacteria, which ferment milk sugar to lactic acid and
other derivatives. As a result of the increase in the concentration of Hydrogen ions, casein co-
agulation occurs with the formation of a spatial structural system, which determines the struc-
tural and mechanical properties that characterize the further behavior of the product under con-
ditions of deformations that arise during the technological process [5]. For mixed yogurt, the
destruction of the structure occurs immediately after fermentation. Mixed yogurt can be con-
sidered as a dispersion of gel particles in whey, but re-formation of bonds occurs , which soon
create a weak gel structure [6]. In yogurt based on a mixture of plant and animal milk, due to
the reduction in the amount of lactose, there is a problem of liquid consistency and the use of
additives. Thus, in the work [7], the technology of using traditional thickeners is investigated:
agar-agar, gelatin. Experiments were also conducted using corn starch, chia seeds and flax.
Using the mentioned thickeners, they were first dissolved in a small volume of room tempera-
ture plant-based milk and withstood for a certain time. The remaining milk was heated to 60
°C, then the milk with thickener was added, the mixture was heated to 60 °C, and then cooled
to 40 °C. For the fermentation of the product, the pure sourdough was added to prepared semi-
finished product. Yogurt starter — mixture is presented by Bulgarian rods and thermophilic
streptococcus or dry probiotic in powder form or capsules [7]. The obtained samples had better
structural and mechanical properties than the control samples without structure-forming agents.

Also, the influence of food additives on the organoleptic, structural-mechanical and phys-
ico-chemical properties of yogurt was studied in [8]. Pumpkin powder, which consists of 60%
dietary fiber and 15% pectin substances was used. It was added to the ready-made curd in an
amount of 2 to 10%. It was found out that pumpkin powder, as a source of dietary fiber, pectin
substances, vitamins, macro- and microelements, also allows to improve the structure of yogurt
significantly. At optimal concentration of 1.5-3.5%, it has a positive effect on organoleptic and
structural- mechanical product properties. With the increase of additive concentrations emer-
gence of too pronounced smell and taste of pumpkin, as well as excessive density consistency
were observed [8].

In the article [9], the appropriateness of using starch molasses with different degree of
saccharification in the composition yogurts was scientifically justified. The dependence of con-
ditional yogurt viscosity and ability of its clots to hold moisture on the degree of saccharifica-
tion of molasses was detected. It has been proven that caramel-type molasses, which contains
dextrins, has the highest ability to structure. Insignificant deceleration in process fermentation
in the presence of higher sugars in low and medium dextrose molasses equivalent was recorded,
while molasses with high degree saccharification almost has no effect on activity lactic acid
bacteria.

Among various starch products the most promising for use in fermented milk drinks are
dry glucose syrups and maltodextrins that do not require additional water introduction and are
convenient for storage and use. It has been established that high contents of higher sugars in
maltodextrins lengthens, and the increase of monosaccharides in syrups and molasses acceler-
ates process fermentation of dairy mixtures in the production of yogurt and bioyogurt with a fat
content of 0.05-1.0 % [10].

In the article [11] based on experimental data a recipe and technology of yogurt for the
elderly people with the addition dietary fiber and substitute sugars — fructose has been devel-
oped. Yogurt was made by the tank method with a fat content of 2.5%. For fermentation direct
application of bacterial preparation FD DVS ABY-3 was used. Yogurt production was carried
out in two stages: in the first stage, fructose was added in various doses for sweetening, and in
the second stage, oat flakes were added to the chilled yogurt. [11].
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The authors [12] investigated the antioxidant properties of plants such as Chinese
lemongrass, blood-red hawthorn, rose hips, sea buckthorn, three-parted string, and sage in fer-
mented milk drinks. Pectin was used as a stabilizer.

Non-traditional herbal ingredients that can be used as fillers for yogurts are poppy and
sesame seeds. Adding them in a ratio of 1:1 in an amount of 5% of general yogurt mass allows
to maintain the structure, consistency and viscosity of the product without forming serum [13].

As a stabilizer of the consistency of fermented beverages, it is also possible to use plantain
seeds [14]. Dietary fibers obtained from the seeds of plantain oval and flea are designated by
the term " psyllium ", and in foreign literature the term " isvagul " is also used. It contains up
to 85% soluble fiber, vitamins of group B1, B2 and B3, trace elements: Zn, Mg, Ca, Co, Cr and
others, as well as polyunsaturated fatty acids. In terms of its properties, the husk of plantain
seeds differs from many dietary fibers and, due to the presence of fiber, is able to exhibit gel-
forming properties [15].

Energy value of psyllium is 42-46 kcal, as it almost doesn’t contain easily digestible car-
bohydrates. The chemical composition is also represented by uronic acids, tannins, flavonoids,
carotenoids, polysaccharides, saponins, mucilages, ascorbic acid, organic acids. Psyllium has
almost no smell and taste of its own [15].

Experimental studies indicate the presence of hypoglycemic and hypolipidemic properties
in psyllium, therefore its consumption provides prevention of the development of atherosclero-
sis and other diseases of the cardiovascular system [16].

The possibility of using psyllium together with pectin in the formulation of ice cream based
on almond and hemp milk was proven in [17], where attractive organoleptic and technological
characteristics were noted.

The addition of psyllium husk improves the body, consistency, appearance and mouthfeel
and slows down the syneresis of cow's milk yoghurt [18]. It has been observed that with the
increase of fibre levels, the sour taste sensation increases. The increase of acid with increasing
psyllium husk content is explained by the prebiotic effect, which may have supported the
growth of L. bulgaricus and S. thermophilus, leading to greater acid production. Overall, in
terms of sensory characteristics, yoghurt enriched with 0.5% psyllium husk had the highest
overall acceptability [18].

Uninvestigated parts of general matters defining

Literature review showed that a large number of studies are being conducted to find effec-
tive consistency stabilizers in the technology of fermented beverages, however, beverages
based on a mixture of nut and cow's milk have not been studied, and the search for plant com-
ponents that would simultaneously improve consistency and be a source of dietary fiber and
other biologically active substances has not been conducted.

The research objective is the development of a fermented drink based on nut milk en-
riched with psyllium seed husk and the assessment of its quality according to physicochemical,
organoleptic and microbiological indicators.

The statement of basic materials. The main raw material used in the production of fer-
mented drinks, enriched with psyllium is walnut milk. Walnuts that comply with DSTU (The
State Standarts of Ukraine) 8900:2019 “Walnuts. Technical conditions” were used for the pro-
duction of plant milk. According to the standard, they have undamaged, light kernels. The con-
sistency is crispy. The taste and smell are inherent, without bitterness, moderately oily.

Additional raw material — cow's milk TM "Ferma", which corresponds with the require-
ments of DSTU 2661: 2010 " Drinking cow 's milk. General technical conditions ". The mass
proportion of fat is 2.5 %, protein — 2.8%.
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Fermentation was carried out using dry bacterial starter "Yogurt Vivo ", manufactured in
accordance with TU (Technical conditions) 15.5-3060300036-001:2009 "Bacterial starters".
The starter contains: Streptococcus thermophilus, Lactobacillus delbrueckii ssp, Bulgaricus,
Lactobacillus acidophilus, Bifidobacterium lactis. The starter culture provides a number of lac-
tic acid microorganisms of at least 10 7 It inhibits the growth of pathogenic and conditionally
pathogenic bacteria in the human body.

The additive used is psyllium husk of psyllium seeds (TM SoloSvit). It complies with TU
No. 10.8-42063780-001: 2018. Its water absorption capacity was assessed using the gravimet-
ric (weight) method.

According to quality indicators (organoleptic, physicochemical and microbiological), the
finished product - yogurt must comply with DSTU 4343:2004 "Yogurts. General technical
conditions". The finished product was evaluated according to the following organoleptic
indicators: consistency, appearance, taste, color, smell. Acidity was determined by titration,
density - by the areometric method, pH - by the potentiometric method, determination of the
mass fraction of protein - by the formalin titration method; bacteria of the Escherichia coli
group were determined by sowing on liquid Endo medium, the presence of yeast was
determined by sowing on liquid medium Sabouraud [19].

The research conducted included:

1. Production and analysis of nut milk and a number of its mixtures with cow's milk.

2. Fermentation of the resulting mixtures with different dosages of psyllium.

Nut milk was made by grinding nut kernels in an aqueous medium. From previously soaked
nuts for 12 hours at a temperature of 20-25 °C the shells were separated from the walnut ker-
nels, then the kernels were ground in water (at the rate of 100 g of nuts per 500 ml of water)
using a blender for 180 seconds at a speed of 10,000 rpm. Then the mixture was infused for 30
minutes and ground again for 60 seconds at a speed of 12,000 rpm. The cake was separated
using a filter.

The study of the quality indicators of fermented drinks with a combined composition was
carried out for mixtures of 50:50 and 60:40 volume percentages of nut and cow's milk. The
control was a drink based on cow's milk. The content of plantain seed husk was 1.0%, 1.5%,
2.0% of the mass of all mixtures and the control.

The milk was heated to a temperature of 40 °C , the “Yogurt Vivo ” starter was added and
fermented at a temperature of 40 °C for 4 hours. Psyllium (pharmacy) was added in its pure
form, without prior preparation, 30 minutes after the start of fermentation.

Analysis of nut milk, cow's milk and their mixtures was carried out using the Milkotester
milk analyzer Master ECO by a number of indicators: fat, dry non-fat milk residue, density,
freezing point, protein, lactose, mineral salts, added water. Analysis of all samples were carried
out at a temperature of 30°C. Results of the analysis are presented in Fig. 1.

Analysis of the mixtures showed that cow's milk has a higher content of dry non-fat residue,
mineral salts, higher density, lower freezing point compared to nut milk. Nut milk has a higher
fat content. The mixtures have intermediate results in terms of indicators.

Plant-based milk drinks contain less milk sugar, which forms a milk-protein gel as a result
of the activity of lactic acid bacteria, so the technology of the fermented nut milk drink required
the use of a plant additive that improves the consistency and at the same time enriches the
finished drink with substances beneficial to health.

To determine the feasibility of using Psyllium as a stabilizer of the resulting drink the study
of its moisture absorption capacity has been carried out.

A weight of psyllium was soaked in water, nut milk, and cow's milk and left to stand for 0-
40 minutes. 1 gram of psyllium was placed in a container with small holes and immersed in
another container of water. Every 5 minutes, the container with the weight was removed and
weighed.
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Fig. 1. Photo of the results of the analysis of cow 's milk (a), nut milk (b), a 50:50% mixture
(c), a mixture of 60% nut milk and 40% cow 's milk (d):
JK — fat; B — protein; C — dry dehydrated milk residue; JI — lactose;
IT— density; M — mineral salts; T — freezing point; B — added water
Source: developed by the authors.

Influence of all liquids on the process of swelling was determined by the magnitude of the
limiting degree swelling. Degree swelling was defined as the ratio between the mass of ab-
sorbed liquid and initial mass of seeds. The measurement results are shown in Fig. 2.
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Fig. 2. Dependence of moisture absorption capacity on time
Source: developed by the authors.

The obtained data indicate intensive water absorption by psyllium during the first five
minutes, then the speed of the process slows down, as evidenced by a less intensive mass
growth. The highest degree of swelling was observed in water. In nut and cow's milk, the pro-
cess of water absorption occurs more slowly, which is associated with the presence of electro-
lytes, in particular calcium salts and other minerals. They are able to form hydrated shells, re-
taining part of the low-molecular liquid and preventing its interaction with the macromolecules
of high-molecular substances of the seed shell. The swelling process is the least effective in
cow's milk, since it has a higher viscosity.

The results of studies of physicochemical and organoleptic quality indicators of fermented
beverage samples are presented in Tables 1, 2 (for a ratio of nut milk to cow's milk of 50:50)
and 3 (for a ratio of nut milk to cow's milk of 60:40), in which, respectively:

sample 1 — cow's milk yogurt;

sample 2 — fermented milk mixture drink without psyllium;

sample 3 — fermented drink of a mixture of milk and 1% psyllium;

sample 4 — fermented drink from a mixture of milk and 1.5% psyllium;

sample 5 — fermented drink from a mixture of milk and 2% psyllium.

Table 1 — Physicochemical properties of samples at a 50.:50 nut-to-cow milk ratio

. Sample No.
Indicator 1 > 3 1 5
Density, kg/m3 1136 1013 1030 1070 1180
Titrated acidity, ° T 74.5 50.5 46.5 54.5 20.0
Active acidity, pH units 4,47 4.55 4.43 4.47 4.48
Mass fraction of protein, % 35 2.5 2.4 2.4 2.4
Mass fraction of moisture, % 87.4 88.0 88.8 88.4 88.9
Mass fraction of dry matter% 12.6 12.0 11.2 11.6 111

Source: developed by the authors.
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Table 2 — Organoleptic characteristics of samples at a 50:50 nut-to-cow milk rati *

. Sample No.
Indicator 1 > 3 2 5

Consistence | Homogeneous, Liquid, homo- Thick, with Thick, homoge- | Very viscous,
with a broken geneous psyllium inclu- | neous, with jelly- like
clot sions psyllium flakes

Color White Light gray Light pink Light pink Gray with a

pink tint

Scent Pure fermented | Light nutty Light nutty Light nutty Faint nutty
milk scent scent scent smell

Taste Pure fermented | Pleasant taste, Pleasant taste, Pleasant taste, Pleasant taste,
milk slightly earthy slightly earthy without an without an

earthy aftertaste | earthy aftertaste

*Organoleptic indicators of samples with a ratio of nut and cow's milk of 60:40 practically did not differ
from the 50:50 ratio.
Source: developed by the authors.

Table 3 — Physicochemical properties of samples at a 60:40 nut-to-cow milk ratio

. Sample No.
Indicator 1 > 3 4 5
Density, kg / m 3 1136 1010 1020 1066 1150
Titrated acidity, ° T 74.5 57.5 56.3 53.5 32.0
Active acidity, pH 4,47 4.55 4.39 4.40 4.46

Mass fraction of protein, % 3.5 2.4 2.3 2.3 2.3

Mass fraction of moisture, % 87.4 89.1 89.2 89.5 89.9

Mass fraction of dry matter, % 12.6 10.9 10.8 10.5 10.1
Source: developed by the authors.

Analysis of the data obtained showed that the addition of psyllium contributes to an in-
crease in the density of the product by 17-67 kg/m * depending on its concentration for 50:50
mixtures and by 10-50 kg/m 3 — for mixtures 60:40. The highest value of titrated acidity was in
the control sample, and with the increasing psyllium content, acidity decreases by 30%. Active
acidity decreases slightly.

The mass fraction of protein compared to the control sample is lower, but almost does not
change with the increase of psyllium content. A slight increase in the mass fraction of moisture
(2 %) is observed with the increase of psyllium content, which may be due to its strong moisture
absorption capacity.

According to organoleptic evaluation, samples with 2% psyllium have a jelly-like con-
sistency that is not typical for a drink, samples without added psyllium and with 1% have an
earthy taste. The color and smell of all samples are similar, their intensity slightly decreases
with the increasing content of the additive.

Based on the conducted physicochemical and organoleptic studies of the quality indicators
of the manufactured samples, a fermented drink prepared from 60% nut milk and 40% cow's
milk with the addition of 1.5% psyllium seed husk was selected as the optimal one.

Shelf life studies were conducted by measuring the titrated acidity of the following sam-
ples: control (yogurt made from cow's milk), fermented beverages with a volume ratio of 50:50
and 60:40 walnut and cow's milk with the addition of 1.5% psyllium husk on the first, fourth,
seventh and tenth days. The samples were stored in refrigerated conditions at a temperature of
5°C for 10 days. The results are shown in Fig. 3.
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Fig. 3. Dynamics of titrated acidity during storage
Source: developed by the authors.

The obtained data indicate both lower initial acidity values of samples with psyllium and a
decrease in the intensity of the increase in acidity of beverages after 7 days of storage. During
the 10 days of study, no whey separation was observed in the sample with the addition of psyl-
lium, while partial syneresis was observed in the control sample.

A microbiological evaluation of the optimal sample of fermented beverage was also con-
ducted. The results of the studies are presented in Table 4. Neither Escherichia coli nor yeast
were detected in the studied samples.

Table 4 — Microbiological studies [20]

Indicator name

Requirements

Actual content

Bacteria of the Coliform Group in 0.1 cm 2 | not allowed

not detected

Yeast, CFU in1cm 3

no more than 50

not detected

The energy value of the optimal sample with 60% walnut milk whey and 1.5% psyllium
was calculated based on the chemical composition of the raw material components (Figure 1)
and their content in the developed product (Table 5).

Table 5 — Chemical composition of raw materials [21]

Raw Content of components in 100 g of product

Proteins, g Fats, g Carbohydrates, g
Walnut milk 0,420 3,611 0,615
Cow 's milk 1,130 0,870 1,690
Psyllium 0,023 0,009 1,275
Together 1,573 4,390 3,580

The energy value of the developed product was calculated according to formula (1), based
on the energy value of proteins, fats and carbohydrates, respectively:
EV=(Px4)+(F*x9)+(Cx%3,8) 1)
where EV is the energy value;
B — protein content in 100 grams of product;
F — fat content in 100 grams of product;
C — carbohydrate content in 100 grams of product.
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Thus, the resulting fermented drink based on a mixture of nut and cow's milk with the
addition of 1.5% psyllium is tasty, of high-quality and safe for the consumer. Its calculated
energy value is 60 kcal (251 kJ), which correlates with the nutritional value of the base product
- traditional yogurt on cow's milk, the energy value of which is 51-66 kcal [22].

The drink is enriched with beneficial walnut components and dietary fiber from the husk
of plantain seeds, which additionally give the drink prebiotic properties, bind water, and have
an enveloping and anti-inflammatory effect on the intestinal mucosa.

Conclusions. The method of obtaining a fermented drink containing 60% nut milk by dou-
ble grinding of walnuts, using dry bacterial starter "Yogurt Vivo" and adding psyllium 30
minutes after the start of fermentation has been theoretically substantiated. The most appropri-
ate concentration of the psyllium additive has been determined, which is 1.5%, which gives the
finished product high organoleptic indicators and nutritional and biological value. The physi-
cochemical and microbiological indicators of the drinks have been analyzed, the resulting prod-
ucts comply with regulatory documentation and are safe for the consumer, the energy value of
the drink has been calculated - 60 kcal.
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PIBUKO-XIMIYHI TA MIKPOBIOJIOT'TYHI IIOKA3ZHUKH AKOCTI
®EPMEHTOBAHOI'O HAITIOIO HA OCHOBI I'OPIXOBOI'O MOJIOKA

Heobxionicmus po3pobku HO8UX 8U0i8 HANOI8 HA OCHOBI POCTUHHO20 MOLOKA 0OYMOBTIEHA 0OMENCEHICTNI0 MOTOUHUX pecy-
pcig 6 Yipaini ma 36invuennam Kinbkocmi arodell, X60pux Ha 2inoiaxkmasiio (Henepenocumicms aaxkmosu). Y pobomi docii-
02ACYIOMbCSL CYMIULL KOPOB 1020 MONIOKA 3 20PIX08UM, W0 0AE 3MO2Y OMPUMAMU HUZLKOAAKMO3HY NPOOYKYIIO.

Memoio cmammi € po3pobra ghepmenmosano2o Hanoo Ha OCHOBI 20PiX08020 MOLOKA, 36A2A4€HO20 TY32010 HACIHHSA NO-
O00POJICHUKA MA OYIHKA U020 SIKOCMI 34 (DI3UKO-XIMIYHUMU, OP2AHOTENMUYHUMU MA MIKPOOION02IYHUMY NOKAZHUKAMU.

Iposedene 0ocnioxncenHs GKIIOYANO:

1. Bucomosnenns ma ananiz 20pixo8020 Monoka i pady cymiutell 1020 3 KOpog suuM.

2. @epmenmayisn o0epocanux cymiutell 3a pisHo20 003YE8AHHS NCUTIYMY.

Topixose M010KO 8U2OMOBIANOCH WLIAXOM OBOKPAMHO20 NOOPIOHEHHS 20PiX08020 0pa Yy 600HOMY cepedosuiyi. Depme-
HMAYII0 NPOBOOUL 30 BUKOpUCTAnHs cyxoi Gakmepianbhol 3axeacku «Hozypm Vivoy ma enecenns ncuniymy ax cmabiniza-
mopa KoHcucmeHyii ma 0dicepena KOPUCHUX Xapuosux 6onokon yepes 30 X6 nicis noyamxy ckeawy8ants. Jocuiodcens noxa-
BHUKIB AKOCMI (hePMEHMOBAHUX HANOIE 3 KOMOIHOBAHUM CKIAOOM npoeoounu oas cymiwei 50:50 ma 60:40 06 emuux siocomxis
20pix06020 i KOpog siuo2o monoka. Konmponem sucmynag naniii Ha KOpos suomy Moaoyi. Buicm nywnunns nacinns nooopo-
archuka cmanosus 1; 1,5 ma 2 %. Ananiz ompumanux 0anux nokazas, uwjo 000AeaHHs NCULYMY CNPUSE 30LTbULEHHIO 2YCIMUHU
npodykmy na 17-67 ke/m? 3anesicno 6i0 tiozo konyenmpayii ons cymiweii 50:50 ma na 10-50 xe/m® —0ns cymiweii 60:40. Haii-
sUUje 3HAUEHHSI MUMPOBAHOT KUCTIOMHOCME OVII0 Y KOHMPOIbHO20 3PA3KA, A 31 30LNbUIEHHAM 8MICMY NCUNIYMY KUCTOMHICMb
nanoio 3nudcyemocs na 30 %.

Busnaueno naiibinous 0oyineiy KonyeHmpayito 000asKu-ncuniymy, sxka cmanogums 1,5 %, wjo nadae 20mosomy npooykmy
BUCOKI Op2aHonenmudti NOKA3HUKYU Ma xap4oey i bionoziuny yinnicms. Ompumanuii npooykm 6ionogioac HopmamueHiti 00Kyme-
HmMayii ma € 6e3neuHuMU Ol CHOICUBAYUA, POPAXOBAHA eHepeemudHa yinHicmb Hanoto- 60 kaxn /100 2 npoodykny.

Knrouosi cnosa: 2opixoee monoko; (hepmeHmosanuii Hanii; NCUIiyM; POCIUHHA CUPOSUHA, (I3UKO-XIMIUHI NOKAZHUKU,
Xapyoea YiHHiCMb.

Tabn.: 5. Puc.: 3. bion.: 22.

Zamay Zh., Ignatenko, A., Ivanenko, K. (2025). Physico-chemical and microbiological quality indicators of fermented walnut milk-based
drink. Technical sciences and technologies, (1(39)), 243-254.
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	As a stabilizer of the consistency of fermented beverages, it is also possible to use plantain seeds [14]. Dietary fibers obtained from the seeds of plantain oval and flea are designated by the term " psyllium ", and in foreign literature the term " i...

