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Consumers are increasingly choosing foods that contain
plant-based dairy analogues that are affordable and have high nu-
tritional value, including macro and micronutrients and vitamins.
Plant-based milk mimic the taste and consistency of cow’s milk.
Plant-based milk contain no hormones or antibiotics compared
to animal milk. Physical, chemical and sensory properties of plant-
based milk (soy, rice-almond, rice-coconut, and oat) available on
the Ukrainian market were determined and compared with those
of local cow’s milk. Plant-based milk was an opaque homoge-
neous liquid of beige color with different tinting and it had a
pleasant sweet taste with an aftertaste of raw materials. Plant-
based milk had an appearance and consistency similar to cow’s
milk. Titratable acidity of plant-based milk did not exceed 21 °T.
Titratable acidity of cow’s milk was 16—18 °T. Dry matter con-
tent of plant-based milks was in the range of 8.73—9.83%. Dry
matter content of cow’s milk was 11.63—12.52%. Density of
plant-based milk was in the range of 1027—1032 kg/m?®. Density
of cow’s milk was 1028—1029 kg/md. Protein content of plant-
based milk was 2.31—5.12 g/100 ml. Fat content of plant-based
milk was 1.5—3.0 g/100 ml. Carbohydrate content of plant-ba-
sed milk was 2.53—8.01 g/100 ml. In cow’s milk, the protein,
fat and carbohydrate contents were 3.34—3.63 g/100 ml, 2.4—
2.50/100 ml and 4.72—4.74 g/100 ml, respectively. Caloric con-
tent of plant-based milk was 46.2—64.2 kcal/100 ml. In plant-
based milk, concentration of Ca?* ions was 682—1058 mg/l and
concentration of Mg?* ions was 96—140 mg/l, which was lower
than in cow’s milk. Plant-based milks are not full substitutes for
cow’s milk, and their recipe composition needs to be balanced to
provide the human body with the necessary nutrients.
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XAPYOBI TEXHOJIOTII

MOPIBHAHHA BJIACTUBOCTEM MOJIOKA HA
POCJIUHHIN OCHOBI 3 KOPOB’AYUM

I. A. Mopo3s, B. 5. lllemer, I. M. Aynapes, O. L. I'yaaii,
Jhyybkutl HAYioHANbHULI MeXHIYHULL YHIBepcumem

Cnoorcusaui 6ce yacmiuie subUparoms NPOOYKMuU Xapuy8arHs, Wo MICIMAMb aHANO0-
2U MOTOYHUX NPOOYKMIB POCTUHHOSO NOXOO0ICEHHSL, SAKI OOCMYNHI 3a YIHOIO0 ma MAaroms
BUCOKULL BMICI NONCUBHUX peyosUH. MoNoKo Ha poCIuHHIll OCHOBI IMIMYE CMAK i KOH-
cucmeHnyilo Kopog 4020 Monoka. Ilopienano 3 KOpos auum MOIOKOM MONOKO HA pO-
C/IUHHITI OCHOGI He MICIUmb 20pMOHI8 Ma aHMUDIOMUKIS.

Y cmammi eusnaueno hizuxo-ximiuHi ti OpeaHoIenmMuyHi 61ACTMUBOCME MOIOKA HA
POCIIUHHILL OCHOBI (COEB020, PUCOBO-MULOATILHO20, PUCOBO-KOKOCOBO20 MA GiBCAHO20),
sIKe npedcmasiiene Ha puHKy Yxpainu, ma nopignsano 1o2o 1acmusocni 3 KOpog ssuum
monoxom. Jlocriodiceno, wo MOIOKO HA POCTUHHIL OCHOB] — ye HENnpO30pa 0OHOPIOHA
PIOUHA 6e21ce8020 KOMbOPY 3 NPUEMHUM COTOOKUM cMarkom. Monoko Ha pociunHtiil oc-
HOBI 30 308HIUWHIM BU2TIA0OM I KOHCUCTEHYIEI nOJiOHe 00 Kopos suoeo. Tumposana
KUCTIOMHICIb MOJIOKA HA pOCTUHHIL 0cHOGI He nepesuuiysana 21 °T, a kopos suoeo —
16—18 °T. Buicm cyxux peuoguH y MOIOYI HA POCAUHHITI OCHOBI KOIUBABCS 8 MEHCAX
8,73—9,83%. Bmicm cyxux peuosun y kopos ssuomy monoyi — 11,63—12,52%. I'y-
cmuna monoka na pocaunniti ocnosi — 1027—1032 ke/m®, a kopos auozo — 1028—
1029 ka/M®. Buicm 6inka 6 monoyi Ha pociunHit ochogi — 2,31—5,12 2/100 mn. JKup-
Hicmb MOA0KA Ha pocaunHitl ochosi — 1,5—3,0 &/100 mn, a emicm 8yeneodie — 2,53—
8,01 2/100 mn. Bumicm 6inkie, scupy ma yeneoodis y Kopos suomy Moaoyi, Gi0NoGioHo,
3,34—3,63 2/100 mn, 2,4—2,5 &/100 mn ma 4,72—4,74 &/100 mn. Kanopiiinicms monoxa
Ha pociunnii ocHogi — 46,2—64,2 kxan/100 ma. Y monoyi na pociunHiti OCHOBE KOH-
yenmpayis ionie Ca®* 682—1058 me/n, a konyenmpayis ionie Mg* — 96—140 me/,
W0 MeHule Hidic Y Kopos auomy moaoyi. Monoko Ha pociunHiti OCHOGI He € NOBHOYIHHOIO
3AMIHOI0 KOPOB 4020, MOMY U020 peyenmypHull CKiao0 NosUuHeH 0ymu 30A1aHCO8AHUM,
wob 3abe3neyumu Opeamizm JOOUHU HEOOXIOHUMU NOHCUBHUMU PEUOBUHAMU.

Knrouoei cnosa: sicsitie MoI0KO, pUcOBO-MULOAIbHE MOJIOKO, PUCOBO-KOKOCO8E MO-
JIOKO, COEBE MONOKO, HANILL HA POCTUHHIL OCHOBL.

Formulation of the problem. Cow’s milk is among the most important foods in the
human diet (Lambrini et al., 2021). It is an aqueous solution of lactose, inorganic and
organic salts and numerous compounds, which contains whey proteins dissolved at the
molecular level, caseins dispersed in large sizes (50—500 nm), colloidal aggregates
(micelles) and lipids emulsified in the form of large (1—20 um) globules (Fox, 2008).
The main macronutrients of cow’s milk are water 85—87%, fat 3.8—5.5%, carbo-
hydrates 5% and proteins 2.9—3.5% (Connolly, Yin, & Brennan, 2023). Cow’s milk
contains various biologically active compounds, including vitamins, minerals, organic
acids, biogenic amines, oligosaccharides, nucleotides, and immunoglobulins (Milova-
novic et al., 2023).

Physicochemical and nutritional properties of cow’s milk have been studied in detail
(Bahebeck et al., 2024). Recommendations for the consumption of milk or milk products
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to meet the nutritional needs of people of different ages are developed (Dror, & Allen,
2014). However, there is a steadily increasing trend of diagnosed food intolerance to
animal milk and food allergy, especially among school children (Téth et al., 2021). Thus,
the problem of replacing milk with an alternative plant-based product is relevant. Plant-
based milk, obtained from various sources such as nut, soy, almond, coconut, oat, rice,
is attracting more and more attention.

Analysis of recent research and publications. Choosing a beverage, consumers
consider factors such as cost, health benefits and the availability of nutrients and bio-
active compounds, including antioxidants, probiotics, proteins, unsaturated fatty acids,
minerals and vitamins (Tolun, & Altintas, 2019). Beverages made from plant-based
product contain natural proteins, lipids, lecithin, dietary fiber, minerals, vitamins. The
composition of beverages varies depending on the plant raw material. Plant-based milk
is often low in protein and is fortified with varying amounts of calcium, and vitamins A
and D (Drewnowski, Henry, & Dwye, 2021). The use of the term "plant-based milk" is
controversial. In Canada, plant-based substitutes of dairy drinks are referred to as "soft
drinks" rather than "milk". The use of the term "milk" in the labeling of plant-based
drinks is quite acceptable in the USA (e. g., "oat milk') (Musa-Veloso, & Juana, 2020).

Plant-based milk has the same appearance as cow’s milk, and it is a suspension of
dissolved and crushed plant material in water. Extraction of plant material in water and
separation of the liquid are the main processes used in the production of plant-based
milk. Homogenization and heat treatment are used to improve the suspension and mic-
robial stability of commercial products (Mékinen, Wanhalinna, Zannini, & Arendt,
2016). Non-thermal treatments, such as ultra-high temperature treatment, ultra-high
pressure homogenization, pulsed electric field treatment, are also used for this purpose.
These techniques provide increased shelf life, emulsion stability, improved nutritional
value, and sensory acceptability of the product (Sethi, Tyagi, & Anurag, 2016). Plant-
based milk is usually subjected to fermentation, which increases the activity of bioactive
compounds, improves product quality, and also increases the bioavailability of minerals
(Babolanimogadam, Gandomi, Akhondzadeh Basti, & Taherzadeh, 2022).

The nutritional content of foods depends on the plant raw materials used, how they
are processed and how the product is fortified (Paul, Kumar, Kumar, & Sharma, 2020;
Silva, Silva, & Ribeirob, 2020). Legumes are a source of essential mono- and polyun-
saturated fatty acids, minerals (Fe?*, Zn?*, Mg?*) and phytoestrogens (isoflavones). Ho-
wever, the soy protein contained in soy milk is an allergen. An alternative to soy milk
are beverages made from chickpeas, lentils, lupins, and peas. These legumes are rich in
protein, carbohydrates, dietary fiber, potassium, magnesium, zinc, B vitamins (Vallath,
Shanmugam, & Rawson, 2022).

Among the range of plant-based milk, oat milk is in high demand due to its mild
texture and taste. The use of oats in the production of plant-based milk ensures that the
milk is enriched with nutrients and phytochemicals (Cui, Jia, Zhao, Hou, & Zhou,
2023). Cereal contains #-glucans, which help reduce cholesterol levels and improve the
sensory properties of the drinks (Tangyu, Muller, Bolten, & Wittmann, 2019). Oat milk
contains 34.03% carbohydrate, 0.966% protein, 0.36% fat, 3.2% fiber, and approxima-
tely 0.54% p-glucan (Syed, Gadhe, & Shaikh, 2020).

Plant-based milk is widely touted as healthy and beneficial, but understanding the
long-term effects of consuming this beverage requires extensive research. There are a
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number of problems associated with obtaining complete plant-based milk substitutes.
Consumers consider these alternatives as direct substitutes for cow’s milk, which is not
true (Vanga, & Raghavan, 2018). Researchers believe that dairy alternatives differ
from cow’s milk in sensory properties, stability and nutrition content. Low biological
value of proteins, insufficient amount of vitamins and low bioavailability of essential
minerals are typical for most plant-based milk. Replacing cow’s milk with plant-based
milk can lead to deficiencies in calcium and zinc.

There is also a social aspect to the growth of the plant-based milk market. Plant-based
milk has become a low-cost alternative for developing countries and places where the
supply of cow’s milk is insufficient (Sethi, Tyagi, & Anurag, 2016). Thus, alternative
dairy products from various Ukrainian producers are gaining popularity and distribution.

The purpose of the research was to compare the properties of plant-based milk with
cow’s milk.

Materials and methods. Sample preparation. Samples of soy milk (SM), rice-co-
conut milk (RCM), rice-almond milk (RAM) and oat milk (OM) from local market
(Lutsk, Ukraine) were examined. Cow’s milk from local market (CMM) and farm
(CMF) (Volyn region, Ukraine) were also examined. Plant-based milk and cow’s milk
samples were collected according to (Imran, Khan, Hassan, & Khan, 2008).

Physical and chemical properties measurements. Dry matter content of plant-based
milk and cow’s milk was determined by the gravimetric method by drying the samples
to a constant mass for 2.5 h at a temperature of 102+2 °C (Lim et al., 2023).

Titratable acidity of plant-based milk and cow’s milk was determined by the titri-
metric method (Tomovska, Gjorgievski, & Makarijoski, 2016). The active acidity (pH)
of plant-based milk and cow’s milk was determined by the potentiometric titration (To-
movska, Gjorgievski, & Makarijoski, 2016). Density of the milk samples was determi-
ned by the pycnometer method (Parmar et al., 2020).

Milk protein content was determined by spectrophotometric method according to the
technique (Bhavya Sri, Hema, Anila, & Sumakanth Mogili, 2023), which is based on the
formation of a colored product between milk proteins and concentrated nitric acid and
subsequent determination of the optical density of the system. The optical density of the
samples was measured using an AR-120 photoelectric colorimeter at a wavelength of
420 nm.

Total sugar content was determined by refractometry according to the method de-
scribed in (McDonald et al., 2013). Fat content of the milk samples was determined by
the Gerber method (Kleyn et al., 2001). In cow’s milk and plant-based milk, content of
calcium and magnesium was determined by the titrimetric method (Masotti, Cattaneo,
Stuknyté, Pica, & De Noni, 2020).

Caloric content calculation. Caloric content of cow’s milk or plant-based milk was
calculated by Equation (1) (Capuano, Oliviero, Fogliano, & Pellegrini, 2018):

E = kpP + kiF + kC, (¢))
where: E — caloric content (kcal/100 ml); ky, ks, k. — caloric content per 1 g of protein,
fat and carbohydrates (k, = 4 kcal; ks = 9 kcal; ke = 3.75 kcal) (kcal); P, F, C — content
of protein, fat and carbohydrates per 100 ml of the milks (g/100 ml).

Sensory analysis. The plant-based milk samples were successively presented to the
experts. All experts were food technology professionals who had training in sensory
analysis. The expert evaluation of the sensory properties (appearance, taste, smell, color,
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consistency) of the plant-based milk was performed in accordance with (Gomes et al.,
2013) according to the scale: 5 points — very good quality; 4 points — good quality; 3
points — sufficient quality; 2 points — insufficient quality; 1 point — poor quality.
Based on the results of the expert evaluation, the sensory profiles of different types of
plant-based milk were created.

Quality assessment method. The weighting coefficients of the sensory properties of
plant-based milk were determined by the ranking method based on the results of a survey
of experts (Pudovkin, 2021). All experts were food technology professionals who had
training in sensory analysis. The quality index of plant-based milk was calculated by
Equation (2):

Q=xmg, @
where: m;— the weighting coefficient of the sensory properties of the plant-based milks;
g; — the average value of the sensory property (points).

Statistical analysis and calculations. All analyses were performed in triplicate and
data reported as mean + standard deviation (SD). The level of significance was set at P <
0.05. Statistical analysis and calculations were conducted using the Mathcad 14 software.

Results and discussion. Physical and chemical properties. Physical and chemical
properties of plant-based milk and cow’s milk are presented in Table 1—2. Active aci-
dity of the plant-based milk and cow’s milk ranged from 6.65 (cow’s milk from local
market) to 7.21 (rice-coconut milk). Active acidity of different types of plant-based
milk probably did not differ from those of cow’s milk (Table 1). The results of measuring
the pH values of plant-based milk (almond, oat) obtained by Jemaa, Gamra, Falleh,
Ksouri, & Beji (2021) show that the pH of beverages is close to neutrality.

Table 1. Active and titratable acidity, dry matter and density of plant-based milk and cow’s
milk

Plant-based milk and cow’s | Active acidi Titratable Density,

milk (oH) Y acidity, T | D'y matter, % |<g/mt3y
QOat milk 7.16+0.01 6.60+0.01 9.18+0.05 1027.5+0.8
Soy milk 6.82+0.01 21.00+0.01 8.73+0.04 1030.0+0.7
Rice-almond milk 7.13+0.02 4.30+0.01 9.36+0.06 1028.0+0.7
Rice-coconut milk 7.21+£0.02 3.30+0.01 9.83+0.05 1032.0+0.7
Cow’s milk from local market 6.65+0.01 18.00+0.02 11.63+0.06 1028.0+£0.9
Cow’s milk from local farm 6.78+0.01 16.00+0.02 12.52+0.06 1029.0+0.9

Table 2. Calcium and magnesium ions content of plant-based milk and cow’s milk

Plant-based milk and cow’s milk C (Ca?*), mg/l C (Mg?"), mg/l
QOat milk 940.0+0.6 104.0+0.3
Soy milk 1058.0+0.6 140.0+0.3
Rice-almond milk 682.0+£0.5 96.0+0.4
Rice-coconut milk 944.0+0.6 124.0+0.5
Cow’s milk from local market 1354.0+0.7 164.0+0.4
Cow’s milk from local farm 1414.0+0.4 188.0+0.6

Titratable acidity of cow’s milk, which was 16—18 °T (Table 1), corresponded to
the standard acidity values according to ISO 6091:2010. Titratable acidity of oat milk,
rice-almond milk and rice-coconut milk was 6.6+0.01 °T, 4.32+0.01 °T and 3.3+0.01 °T,
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respectively (Table 1). This was significantly lower than titratable acidity of cow’s milk.
However, titratable acidity of soy milk was 21 °T. This difference was due to the fact
that the titratable acidity of cow’s milk was determined by a complex of natural factors
(content of fats, fatty acids, bacterial flora), which vary slightly depending on the com-
position of milk, storage and processing conditions. In plant-based milk, the complex of
these factors is artificially created according to the milk recipe, therefore the titratable
acidity of plant-based milk can differ significantly.

Density of plant-based milk and cow’s milk was within 1027.5—1032.0 kg/m®
(Table 2). Dry matter in plant-based milk was lower (8.73—9.83%) than in cow’s milk
(11.63—12.52%) (Table 1). This was due to the lower content of protein, fats and, ac-
cordingly, dry matter in plant raw materials used for the production of plant-based
milk. According to Walther et al. (2022), the mean values of dry matter for different
plant-based milk were ranged as follows: almond 54.6 g/kg; coconut 43.0 g/kg; oat 90.3
a/kg; rice 118.4 g/kg; soy 84.2 g/kg.

Content of calcium and magnesium ions in plant-based milk was 682—1058 mg/I
and 96—140 mg/l, respectively (Table 2). Among the different types of plant-based
milk, the highest calcium content was in soy milk 1058+0.6 mg/1, and the lowest content
was in rice-almond milk 682.0+0.5 mg/l. The highest magnesium content was also found
in soy milk 140.0+0.3 mg/l. Content of calcium and magnesium ions in cow’s milk was
1354—1414 mg/l and 164—188 mg/l, respectively (Table 2). According to Haas,
Schnepps, Pichler, & Meixner (2019), soy milk contains less calcium than cow’s milk.
According to Walther et al. (2022), the mean values of magnesium content for different
plant-based milk were ranged as follows: almond 95.0 mg/kg; coconut 59.0 mg/kg;
oat 42.0 mg/kg; rice 68.0 mg/kg; soy 200.0 mg/kg.

Nutritional value of plant-based milk and cow’s milk is presented in Table 3. Protein
content of cow’s milk was 3.34—3.63 g/100 ml (Table 4). In the samples of plant-based
milk (except soy milk), the protein content was lower than for cow’s milk, ranging from
2.31 g/100 ml to 2.71 g/100 ml. Protein content of soy milk was 5.12 g/100 ml, which
was due to the high content of plant-based protein in the soybeans from which the milk
was made. According to Chalupa-Krebzdak, Long, & Bohrer (2018), the soy-based milk
had the highest protein content among the different types of plant-based milk, ranging
from 2.50 to 3.16 g/100 ml, and almond-based milk had the lowest average protein
content, ranging from 0.31 to 0.59 ¢/100 ml.

Table 3. Nutritional value of plant-based milk and cow’s milk

Plant-based milk and Protein, Fat, Carbohydrate, Energy,
cow’s milk g/100 ml g/100 ml g/100 ml kcal/100 ml

Oat milk 2.504+0.02 2.5+0.1 6.51+0.03 56.9
Soy milk 5.12+0.03 1.840.1 2.53+0.02 46.2
Rice-almond milk 2.31+0.01 1.5+0.1 8.01+0.01 52.8
Rice-coconut milk 2.71+0.01 3.0+0.2 7.03+0.03 64.2
Cow’s milk from local

market 3.344+0.02 2.440.1 4.74+0.01 52.7
Cow'smilk from local | 3 63,001 2.540.1 4722001 547

Fat content in cow’s milk was between 2.4 and 2.5 g/100 ml. Fat content of plant-
based milk depended on the composition of the beverages and ranged from 1.5 to
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3.0 ¢/100 ml. Rice-almond milk and soy milk had the lowest fat content at 1.5 g/100 ml
and 1.8 g/100 ml, respectively. The results are consistent with the conclusions of Collard,
& McCormick (2021) that cow’s milk is the best source of fat and protein. The studies
by Kalyn, Collard, & McCormick (2021) also found that the fat content of soy and
almond milk was at least half that of cow’s milk.

Content of carbohydrates in all types of analyzed plant-based milk (except soy
milk) was in the range of 6.5—8.0 g/100 ml, which was higher than the content of car-
bohydrates in cow’s milk (4.7 g/100 ml). The lowest carbohydrate content was in soy
milk (2.5 g/100 ml). According to Fructuoso et al. (2021), carbohydrate content in dif-
ferent types of plant-based milk varied widely, from 0 to 22.29 g/100 ml.

Caloric content of cow’s milk from the local market and from the local farm was 52.7
kcal/100 ml and 54.7 kcal/100 ml, respectively. Among the different types of plant-based
milk, rice-coconut milk had the highest caloric content (64.2 kcal/100 ml), while soy milk
had the lowest (46.2 kcal/100 ml). According to Fructuoso et al. (2021), the energy
value of different types of plant-based milk varied widely, from 6 to 183 kcal/100 ml,
depending on the beverage ingredients.

Sensory analysis. Appearance of all types of plant-based milk was rated with high
average scores of 4.6—5.0 (Figure 1a). Oat milk and soy milk received the highest
average scores (5.0 points). The appearance of supermarket milk was rated lower (4.8
points) than the appearance of farm milk (4.9 points) (Figure 1b), which is not signi-
ficantly different from the appearance of various types of plant-based milk. The appea-
rance of rice-coconut milk received the lowest average score from experts (4.6 points).

Consistency of oat milk and rice-almond milk was rated the highest at 5.0 points
(Figure 1a). Soy milk and rice-coconut milk were rated 4.8 and 4.6 points, respectively.
It was noted that plant-based milk is an opague homogeneous liquid. The homogeneity
of the plant milk produced by the Ukrainian manufacturers was ensured by the fact that
the recipe contained a stabilization system (calcium carbonate, gellan gum and malto-
dextrin or carrageenan or locust bean gum). Cow’s milk exhibit a smooth, liquid texture
with a certain degree of viscosity. The consistency of cow’s milk from the local market
was rated lower (4.9 points) than the consistency of farm milk (5.0 points) (Figure 1b).
Thus, all types of plant-based milk were similar in appearance and consistency to cow’s
milk. In previous studies, plant-based soft drinks were found to have sensory properties
(consistency and appearance) similar to dairy beverages (Scholz-Ahrens, Ahrens, &
Bart, 2020; Fructuoso et al., 2021).

All types of plant-based milk had a pleasant sweet taste with an aftertaste of the raw
materials from which they were made. In plant-based beverages, beany, almond and oat
flavors were particularly noticeable. The experts rated the taste of soy milk (5.0 points)
and oat milk (4.6 points) highest, while rice-almond milk and rice-coconut milk received
4 points (Figure 1a). Cow’s milk scored very high for taste (4.9—5.0 points) (Figure 1b).
The taste of cow’s milk was described as milky and sweet.

Plant-based milk has a neutral, slightly sweet smell. However, milk containing rice
had cereal smell. Smell of soy milk was rated at 4.8 points, while rice-almond and rice-
coconut milks were rated at 3.8 and 3.6 points, respectively. Oat milk was rated 4.2
points for smell. Cow’s milk had a slightly sweet and mostly odorless smell. The smell
of cow’s milk was rated higher (5.0 points) than the smell of plant-based beverages
(Figure 1).
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All types of plant-based milk had a uniform beige color throughout the volume with
different tinting. Color of plant-based milk was evaluated with high scores of 4.4—5.0.
Cow’s milk from the local market and farm was pale yellow and scored 5.0 points.
Hence, color, taste and smell of plant-based milk differed from those of cow’s milk.

The analysis of the sensory profiles of the plant-based milk (Figure 1a) shows that
oat milk and soy milk had the best sensory characteristics. However, cow’s milk had
better sensory characteristics than plant-based milk. Jaeger, Dupas de Matos, Frempo-
maa Oduro, & Hort (2024) note that the sensory characteristics of plant-based milk vary
widely depending on the raw material and fortification. Cardello, Llobell, Giacalone,
Roigard, & Jaeger (2022) noted that soy-based products were found to have metallic and
astringent tastes, hay-like odour, cereal-based products (oat, rice) were found to have a
cereal flavour, nut-based products (almond, coconut) were characterised by nutty fla-
vours. Inferior sensory properties of plant-based milk compared to dairy milks are a ma-
jor challenge and can reduce consumer acceptance of these beverages. As a result, there
is a need to improve the flavour profile of plant-based milk.

Consistency Taste

e Ot milk
= Rice-almond milk

Rice-coconut milk

=== Cow’s milk from local market

——Cow’s milk from local farm

= Soy milk
a b
Figure 1. The sensory profiles of the different types of plant-based milk (a) and
cow’s milk (b) (average values of sensory indicators)

Quality assessment. Using the expert method, the weighting coefficients of sensory
properties of plant-based milk and cow’s milk were determined: taste — m; = 0.33;
smell — m, = 0.24; appearance — mz = 0.19; color — m. = 0.15; consistency — ms =
0.09. According to experts, the taste was the most important sensory property of milks
for consumers, while consistency was the least important sensory property.

In Figure 2, the calculating results of quality index of plant-based milk and cow’s
milk are presented. The soy milk had the highest value of the quality index, which was
Q =4.844. Thus, it was the most preferred beverage. The highest acceptability index for
the flavor attribute was also found for the soybean beverage by Frithauf, Egea, Her-
nandes, & Takeuchi (2022). The rice-coconut milk (RCM) had the lowest value of the
quality index, which was Q = 4.132. Other types of plant-based milk had the following
values: oat milk (OM) — Q =4.676; rice-almond milk (RAM) — Q = 4.314. The quality
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indices of cow’s milk from the local market (Q = 4.92) and from the farm (Q = 4.981)
were higher than the quality indices of plant-based milks.

o
s 8L 4314 43 e 4.981

4 -4

OM RAM RCM SM CMM CMF
Figure 2. Quality indexes Q of the different types of plant-based milk and cow’s milk

Conclusions

Active acidity (pH) of plant-based milk and cow’s milk varies in the range of
6.65—7.21. In plant-based milk, titratable acidity varies within a wide range of 3.3—
21.0 °T, which may be related to the recipe composition of the soft drinks. For most
types of plant-based milk, titratable acidity is lower than the titratable acidity of cow’s
milk, which is 16—18 °T.

Density of plant-based milk and cow’s milk not significantly different. However, dry
matter in plant-based milk is up to 30.3% less than in cow’s milk.

In plant-based milk, calcium content was found to be 25.2—49.6% lower than in
cow’s milk and magnesium content was found to be 25.5—41.5% lower than in cow’s
milk.

Nutrient and caloric content of plant-based milk depend on the recipe composition.
Protein content of various types of plant-based milk, except soy milk, is lower than the
protein content of cow’s milk. Fat content of plant-based milk can be lower or higher
than that found in cow’s milk. Plant-based milk, except soy, are higher in carbohydrates
than cow’s milk.

Comparing plant-based milk and cow’s milk according to their sensory, physical and
chemical properties, it can be concluded that plant-based milk is not full-fledged sub-
stitutes for cow’s milk, and its recipe composition needs to be balanced to provide the
human body with the necessary nutrients.

Consistency and appearance of plant-based milk are similar to cow’s milk. However,
color of plant-based milk, which is beige with different tinting, is different from the color
of cow’s milk. Taste and smell of plant-based milk differ from cow’s milk and depend
on the raw materials used to make the soft drinks. Different types of plant-based milk
have oat, coconut, soy, almond, and rice flavors and aromas. A comparison of the pro-
perties of different types of plant-based milk and cow's milk available on the Ukrainian
market could help the consumers to make an informed decision about purchasing plant
based milk beverages, taking into account their needs. In addition, the research results
obtained can be used by producers to improve or develop new types of plant-based milk
with improved sensory and nutritional properties.
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