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Abstract

Expanding the range of artisanal soft cheeses made from unpasteurised goat's milk on the food market meets
consumer demand for healthy nutrition and requires the development of criteria for assessing their quality,
biological value, age, and authenticity. This involves determining the dynamics of their fatty acid composition and
the quality of milk fat during the ripening process. The experiment used artisanal brine Feta cheese with a ripening
period of 30 months and artisanal Chevre cheese with white noble mould with a ripening period of 40 days, made at
one of the eco-enterprises of the Kyiv region (Ukraine). The study was conducted from May 2022 to December 2024
using gas chromatography. 15 fatty acids were detected in Feta and Chevre cheeses, of which 11 were saturated and
4 were unsaturated. The basis of saturated fatty acids in Chevre and Feta cheeses was palmitic, stearic, capric, and
myristic. The proportion of oleic acid in Feta cheese was inversely correlated with the ripening period (r = -0.920 *
0.074, P < 0.001). The value of ®3/w6 PUFA during the ripening period varied for Feta cheese within the range of
1:4.96-5.74 and for Chevre cheese - 1:4.47-43.16. A distinctive feature of Chevre cheese was an increase in the
content of linolenic acid by 0.88-0.94% and linoleic acid by 0.73-1.21% on the 40th day of ripening. According to fat
quality indicators, Feta cheese was characterized by the highest dietary properties from the 7th day to the 18th
month of ripening, and cheese Chevre - on the 40th day of ripening. The fatty acid profile of artisanal goat cheeses
Feta and Chevre can be used as one of the criteria for assessing their age and authenticity in combination with
physicochemical and microbiological indicators.

Keywords: Feta; Chevre; saturated and polyunsaturated fatty acids; index of atherogenicity; index of thrombogenicity; healthy
fatty index.

BII/IMB TEPMIHY JO3PIBAHHA HA CKJIAJL, AKUPHUX KHCJIOT TA AKICTb JIIIIIAIB Y

M'SIKUX CUPAX, BUTOTOBJIEHHUX 3 HEIIACTEPU30BAHOTI'0O KO344Y0I'0 MOJIOKA
BikTop A. JaBunoBuy, Jlapuca B. llleByenko, CiTsiana B. Muzauk, Cepriit B. bosspuyk, IBan M.

YeBepaa, BasenTuHa M. [3painsH, l'ennaaint ®. Tkay, €EBrenia I. MapuuninHa, Ainina M. OMeJisiH
HayioHaabHuli yHisepcumem sxcummsi ma eko102ivHuUx Hayk Ykpaiuu, eys. l'epoie O6oponu, 15, Kuis, 03041, Ykpaina

AHoTanis
Po3mIMpeHHsA aCOPTUMEHTY M’'IKUX CHpiB KpadTOBOro BUPOGHHUITBA 3 HeNaCTEPHU30BAHOI0 KO3MHOI'0 MOJIOKA Ha
PHMHKY Xap4oBHMX NPOAYKTIB BiANOBiJa€ CHOXKMBYOMY MOMUTY Ha 3/40pOBe XapyyBaHHS Ta BHMara€ po3poGKH
KpuTepiiB ONiHKM iXHbOI sAKocTi, 6iosoriyHoi WLiHHOCTI, BiKy Ta aBTEeHTUYHOCTi. /1A eKcClepUMEHTIB
BUKOPUCTOBYBa/IM KpadToBuil po3ciibHui cup Perta 3 TepmiHOoM go3piBaHHa 30 MmicaniB Ta cup lleBp 3 6is010
6J1aropoAHOI0 IUIICHABOIO i TepMiHOM A03piBaHHsA 40 AHIB, BUTOTOBJIEHI Ha 0AHOMY 3 eKomignpueMcTB KuiBcbkoi
o6aacri (Ykpaina). lociakeHHA NIpOBOANIN 3 TpaBHA 2022 poKy no rpyAeHb 2024 poKy 3 BUKOPUCTAaHHAM ra3oBoi
xpoMmarorpadii. Y cupax ®era Ta llleBp BusiBjieHO 15 >XKMpHHUX KHMCIOT, 3 AkuMX 11 GyjM HacuyeHUMHU Ta 4 -
HeHacM4eHUMHU. OCHOBY HaCH4YeHUX >XMPHHUX KHUCJOT cupiB llleBp i PeTta cKk1ajaiv najabMiTHHOBA, CTeapHHOBA,
KanpuHOBa Ta MipucTUHOBA. YacTKa o/1eiHOBOI K1C/I0TH B cupi PeTa 06epHEeHO0 KopeoBaJja 3 TepMiHOM A03piBaHHA
(r=-0.920%0.074,P <0.001). 3HayeHHs w3 /w6 IIHXKK npoTtarom nepioay Ao3piBaHHA 3MiHIOBa0CcA AJis cupy Peta
B Aiana3oHi 1: 4.96-5.74, a asia cupy lleBp - 1 :4.47-43.16. BiaminHOI0 0co61uBicTIO cupy llleBp GyJi0 36i/IbIIEHHS
BMicCTy JIiHOJIeHOBOI Kuca0TH Ha 0.88-0.94 % Ta J1iHos1eBOi kuc1oTu Ha 0.73-1.21 % Ha 40-i1 seHb J03piBaHHA. 3a
NMOKa3HUKaMH AKOCTI )KMpPY cup PeTa XxapakTepu3yBaBCs HAUBUIMMH Ai€TUIHUMH BJIACTUBOCTAMU 3 7-T0 AHA A0 18-
ro Micaug go3piBaHH4, a cup LlleBp - Ha 40-i1 AeHb A03piBaHHA. (KHPHOKHMCIOTHUI Npodisb KPadpTOBX KO3UHUX CUPIB
®eta Ta llleBp M0OKHAa BUKOPUCTOBYBATH SIK OJMH i3 KpUTepiiB OLiHKYU iXHbOI'0 BiKy Ta aBTEHTUYHOCTI B NOE€JHAHHI 3
$iznko-xiMiYHMMU Ta MiKp06i0JIOTiYHMMH NOKa3HUKaMHM.
Karwuosi caoea: @eta; llleBp; HacudeHi i mosiHeHacH4YeHi XXUPHI KUCIOTH; iHAEKC aTepOreHHOCTi; iH{eKC TPOMGOreHHOCTI;
IHJIeKC 3[J0pOBOTO XKHUPY.
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Introduction

Dairy products, in particular cheeses, are
among the foods with high dietary properties.
Cheeses are a source of nutrients and biologically
active substances, in particular proteins, lipids,
mineral components and vitamins for the human
body. In addition, milk fat forms not only the
nutritional value but also the structural, taste and
aromatic characteristics of cheeses [1; 2]. This also
contributes to the continual expansion of their
range within the food products market,
particularly cheeses with functional properties
[3]. Modern consumers are in conditions of wide
availability of information about the quality and
safety of food products, which allows them to
choose producers with a high level of trust [4; 5].
This is facilitated by the implementation of the
One Health concept and the development of
environmentally friendly technologies.

Industrial technologies for the production of
cheeses from ruminant milk involve multi-stage
processing and pasteurisation of raw materials,
which, on the one hand, ensures the destruction of
pathogenic microorganisms [6] and, on the other
hand, significantly worsens the sensory
characteristics of the finished product. Therefore,
interest in the production of artisanal cheeses
from unpasteurised milk, in particular goat's milk,
is growing every year. This allows for the
shortening of the dairy supply chain and a
reduction in the ecological load by reducing the
concentration of livestock in production areas, as
well as producing authentic products such as
cheeses with unique taste characteristics [7],
which are formed due to the rich fatty acid
composition of goat unpasteurised milk. Of
particular interest to consumers in this regard are
brine cheeses, such as Feta, and cheeses ripened
with the participation of noble mould, such as
Camembert or Brie. They are produced worldwide
in significant quantities and have recently gained
wide popularity in Ukraine due to the expansion of
artisanal production of goat dairy products.

The content and ratio of fatty acids in dairy
products, particularly cheeses, has aroused and
continues to arouse increased interest among
consumers regarding their impact on health. The
milk fat of ruminants contains about 400 fatty
acids, more than half of which are saturated acids
[8; 9]. The high fat content of cheeses is the cause
of scientific discussions regarding the benefits of
its individual components for the human body, in
particular fatty acids such as myristic and palmitic
acids, which can increase blood cholesterol levels

and provoke the development of coronary heart
disease [1].

In addition to hypercholesterolemic, cheeses
contain a number of beneficial fatty acids that
contribute to human health. These include
unsaturated fatty acids, in particular linoleic,
vaccenic, a-linolenic and oleic. In general, fatty
acids with a carbon chain of C4:0-C12:0 are
considered beneficial for the human body since
they are able to reduce body weight in cases of
obesity [8]. A link has also been proven between
the concentration of short- and medium-chain
fatty acids, in particular caproic, capric, and lauric
acids, and obesity in children and adults [10].

Fatty acids in dairy products can not only help
correct various metabolic disorders but also have
a protective and immunomodulatory effect in the
long term [11]. Long-chain fatty acids have
cytotoxicity for cancer cells, anti-inflammatory
effects, stimulate the reduction of serum lipid
levels, and maintain the sensitivity of target cells
to insulin [12].

In addition to their dietary properties, lauric
and capric acids exhibit a bactericidal effect
against foodborne pathogens, in particular Listeria
monocytogenes, Salmonella enteritidis, Clostridium
perfringens, C. difficile, Campylobacter jejuni and
Escherichia coli [13-15].

Soft cheeses such as Camembert and Feta,
made from cow's, sheep's, goat's or blends of milk
from different animal species, have been studied
for their fatty acid content and lipid quality, which
has shown their positive effect on human
metabolism [1]. Cheeses made from the milk of
small ruminants, due to the high content of short-
chain and polyunsaturated fatty acids, are
characterised by bright original taste properties,
which provide them with an honourable place
among elite food products [16]. This, in turn,
involves their certification, determination of
authenticity, ripening (storage) period, quality
indicators and safety, which is often problematic
for artisanal production and causes a certain
distrust of consumers.

It is believed that the fatty acid composition of
cheeses can contribute to the certification of
origin, improve the transparency of the finished
product supply chain and increase consumer
demand. Fatty acids in cheeses are biochemical
markers of regional products that have a
geographical origin and reflect the specifics of
feeding, grazing or breed of dairy cattle [17],
which allows to form not only high demand but
also additional market value and authentication
criteria for such dairy products [18].
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As for artisanal soft cheeses made from
unpasteurised goat's milk, such as Feta and
Chevre, the literature data on their fatty acid
composition are insufficient to assess the stage of
ripening, milk fat quality, and regional
authentication, which is an urgent task for
assessing  their dietary and nutritional
characteristics.

The aim of the research was to conduct a
detailed study of the dynamics of fatty acid
content and lipid quality in artisanal cheeses that
are in demand on the market, in particular, brine
Feta cheese with a long ripening and storage
period and soft Chevre cheese, which ripens with

the participation of noble mould, made from
unpasteurised goat's milk.

Experimental part

Materials. For studies of the fatty acid
composition, brine Feta cheese and Chevre cheese
with white noble mould were produced under the
conditions of the Eco Farm "Zhuravka" (Kyiv
region, Ukraine) during May 2022 - December
2024. 3 batches of Feta cheese, each weighing 5 kg,
as well as 15 wheels of Chevre cheese weighing
180-200 g each, were used for the analysis
(Table 1).

Table 1
Technological scheme of production of Feta and Chevre cheeses
Technological Feta Chevre
stage
1 Unpasteurised goat's milk Unpasteurised goat's milk
2 Heating to 33°C and adding mesophilic starter Heating milk to 32°C and ad.dmg mesophilic
. starter culture MA 11 (Danisco France SAS,
culture MA 11 (Danisco France SAS, France) France)
3 S L Adding of AGE M-GC mould starter (Geotrichum
Adding hq(llifn:;nsne itv?él:yén ?VR[iirrl:;nLél)quld 92/8 candidum) and AGE M-PC (Penicillium candidum)
» BV, (IGEA Cultures, Italy)
4 . . . Adding liquid rennet enzyme Rennet Liquid 92/8
Coagulating milk and cutting the curd (Pamir Service, Kyiv, Ukraine)
5 Transferring the curd into a mould and separating Milk coagulation and curd formation
the whey
6 Cutting cheese into por.tlons and packing into Whey separation
containers
7 Salting of the cheese in a 9% brine solution . . .
prepared with whey and table salt Salting of the curd with crystalline salt
8 Cheese storage in brine 30 months Forming cheese wheels
9 - Cheese wheels ripen on a drainage mat for 20 days
10 - Packing cheese wheels in parchment paper
11 - Cheese wheels ripen in packaging for 20 days

The cheeses were made from the milk of Anglo-
Nubian goats that grazed during the growing
season on natural pastures. The goats' diet
contained a sufficient amount of roughage,
succulent and concentrated feed and was
balanced in terms of nutrients and biologically
active substances.

After production, all cheeses were placed in a
ripening chamber. Samples of Feta cheese were
taken on the 7th day, 18th and 30th month of
ripening, 5 samples weighing 200-250 g from
each batch. Samples of Chevre cheese in the
amount of 5 wheels were taken for research on the
3rd, 20th and 40th day of ripening,.

The study of the fatty acid composition of
cheeses was conducted at the Ukrainian
Laboratory of Quality and Safety of Agro-Industial
Complex, which is accredited according to the
quality system DSTU EN ISO/IEC 17025:2019 and
is a structural unit of the National University of
Life and Environmental Sciences of Ukraine. Fat

was extracted from cheese samples [19]. After
that, hydrolysis and methylation of fatty acids
were performed [20]. Chromatographic analysis
of fatty acids was performed on a Trace Ultra gas
chromatograph (USA), using flame-ionisation
detector (FID) using a high-polar capillary column
SPTM -2560 (Supelco, USA), length 100 m, with an
inner diameter of 0.25 mm and a thickness of the
stationary phase of 0.20 pm. Chromatography

conditions: column temperature 140-240 °C,
detector temperature 260°C. A  TriPlus
autosampler (USA) was used to introduce

samples. The analysis duration was 65 min.
Qualitative and quantitative identification of fatty
acid peaks was performed using an analytical
standard Supelco 37 Component FAME Mix (made
in the USA). The calculation was carried out using
the internal normalisation method in %. Each
sample was analysed in 3 replicates.

The following fatty acids were determined in
cheeses: butyric (4:0), caproic (6:0), caprylic
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(8:0), capric (10: 0), undecanoic (11: 0), lauric
(12:0), myristic (14:0), myristoleic (14:1),
pentadecanoic (15:0), palmitic (16:0), stearic
(18:0), oleic (18:1w9), linoleic (18:2wb6),
linolenic (18 : 3w3), arachidic (20 : 0).

Calculated indices were used to determine the
quality of milk fat in soft cheeses.

1. A% desaturase Index (C14) was determined by
formula 1 [21].

A% desaturase Index (Ci4) = C14:1/(C14:1 +
C14:0) (1).

2. A% desaturase Index (Cis) was determined by
the formula 2.

A% desaturase Index (Cig) = C18:1/(C18:1 +
C18:0) (2).

This index shows the intensity of dehydration
of myristic acid with its subsequent conversion to
myristoleic acid in milk fat during the ripening of
soft cheeses.

3. The index of atherogenicity (IA) was
determined by formula 3 [22; 23]

IA = [C12:0 + (4 x C14:0) + C16:0]/(MUFA +
PUFA) (3).

This index shows the ratio of the sum of the
main saturated (proatherogenic) to the main
unsaturated (antiatherogenic) fatty acids of milk
fat. To calculate the sum of the main saturated
fatty acids, lauric, myristic, and palmitic acids
were used, and to calculate the sum of unsaturated

fatty acids, monounsaturated and
polyunsaturated fatty acids were used. Depending
on their atherogenicity, coefficients were

assigned, in particular, myristic acid - 4.

4. Content of hypocholesterolemic fatty acids
(DFA) was calculated using formula 4 [24].

DFA = MUFA + PUFA + C18:0 (4).

5. Hypercholesterolemic fatty acid (OFA)
content was calculated using formula 5 [24].

OFA =(C12:0 + C14:0 + C16:0 (5).

6. Hypocholesterolaemic/hypercholesterola-
emic ratio (H/H) was calculated using formula 6.
[25].

H/H = (C18:1n-9 + C18:2 w6 + C(C18:3
w3)/(C12:0 + C14:0 + C16:0) (6).

7. The index of thrombogenicity (IT) of milk fat
of soft cheeses was calculated as the ratio of the
sum of saturated fatty acids: myristic, palmitic and
stearic  (prothrombogenic) to unsaturated
(antithrombogenic) according to formula 7 [22].
Monounsaturated and polyunsaturated fatty acids
w6 were assigned a coefficient of 0.5 for

significantly lower atherogenicity, and
polyunsaturated fatty acids w3 were assigned a
coefficient of 3. IT shows the vascular
thrombogenicity of fat.

IT=C14 +C16 + C18/[(0.5MUFA + 0.5PUFA w6
+ 3PUFA®w3) + PUFA w3/PUFA w6] (7).

8.To determine the actual nutritional value and
dietary characteristics of fatty acids, their
weighted coefficients were taken into account in
calculating the healthy fatty index (HFI) according
to formula 8 [26].
HFI = (MUFA-2+(w6'4)+(w3-8)+(w3/w6)]/
[(SFA-1)+(MUFA-0.5)+(w6:0.25)+(w3:0.125)+(w
6/w3)] (8)

Statistical processing. Statistical processing of
the research results was carried out using one-
way analysis of variance (ANOVA). Digital material
was processed using correlation and regression
analyses, data in the tables are presented as x + SD
(mean #* standard deviation). For this purpose,
Microsoft Excel 2021 software was used, as well as
XLSTAT. The difference between the fatty acid
composition indicators was determined within
the ripening range of each soft cheese name. The
probability of the difference was assessed using
the Tukey test at P < 0.05 (taking into account the
Bonferroni correction).

Results and Discussion

During the ripening period of brine Feta
cheese, an increase in the proportion of saturated
fatty acids in the lipid structure was found, in
particular, at 18 months by 0.73 % and at 30
months of ripening - by 7.18 % compared to the
initial content. This occurred due to an increase in
the concentration of short-chain (butyric, caproic,
caprylic), medium-chain (capric, lauric) and long-
chain - arachidic acids in the fat of this cheese

(Tables 2, 3).
Table 2

Fatty acid content in Feta cheese depending on ripening period (% of the total fatty acid content),x + SD,n=5

Cheese ripening period

Acid
7 days 18 months 30 months

Butyric acid, C 4:0 2.22 £ 0.042 2.86 £ 0.19b 3.36+0.11¢
Caproic acid, C 6:0 2.78 £ 0.107 3.53+0.09» 3.70 £ 0.14b
Caprylic acid, C 8:0 2.81+0.11a 3.28 £ 0.08b 4.21 £0.07¢
Capric acid, C 10:0 10.24 +0.12a 10.03 + 0.142 12.69 + 0.18b
Undecanoic acid, C 11:0 0.41 + 0.022 0.37 £ 0.03b 0.25+0.01¢
Lauric acid, C 12:0 2.83 £0.072 3.78£0.12b 5.00 £ 0.12¢
Myristic acid, C 14:0 10.14 £ 0.372 9.73 £ 0.21ab 9.23 £ 0.16P




319

Journal of Chemistry and Technologies, 2025, 33(4), 315-325

Continued from Table 2

Myristoleic acid, C 14:1 0.64 £ 0.042 0.87 + 0.04b 0.43 £0.02¢
Pentadecanoic acid, C 15:0 0.68 +0.03a 0.54 +0.03b 0.82 +0.03¢
Palmitic acid, C 16:0 23.47 +£0.28a 21.14 £ 0.06P 23.69 + 0.152
Stearic acid, C 18:0 12.47 £ 0.312 13.45 £ 0.20P 11.74 £ 0.11¢
Oleic acid, C 18:1n9c 26.63 £ 0.292 24.88 £ 0.22b 19.85 £ 0.29¢
Linoleic acid, C 18:2n6c¢ 3.68+0.132 4.28 + 0.14b 3.55+0.092
Alpha-linolenic acid, C 20:0 0.34 +0.03a 0.40 + 0.02a 0.88 + 0.04b
Arachidic acid, C 18:3n3 0.68 + 0.062 0.86 + 0.03b 0.62 +0.03¢

Note: superscript letters abcindicate a significant difference between values in the same row of the table (P < 0.05)

At the same time, the content of butyric, respectively (r = 0.973 + 0.043, P < 0.001), (r =
caprylic and lauric acids was characterised by a 0.959 % 0.053, P<0.001), (r = 0.983 £ 0.035,
strong positive correlation on the ripening period P <0.001), which was consistent with the
of Feta cheese: the correlation coefficients were regression line (Fig. 1).

55
5.0
4.5 y=0.0741x + 2.6903
R?=0.9664 |
ey e
...................... N
R35 | T ' 7 2cms
3.0 N —— I
Gt : y=00397x+ -
25 | e .
PSSR
2.0
15
0 ° 12 s > )

Ripening period, months
*C4:0 *C8:0 °C12:0
Fig. 1. Dependence of the content of individual saturated fatty acids in Feta cheese on the ripening period, n = 15

The main saturated fatty acids of Feta cheese its content in fat on the ripening period of cheese
were palmitic, stearic, capric, and myristicc, was confirmed by the correlation: r = -0.920 *

although no characteristic dependence of the
dynamics of their content on the ripening period
was found.

In accordance with the increase in the
proportion of saturated fatty acids, the proportion
of unsaturated fatty acids decreased during the
ripening process of Feta cheese. This was mainly
due to monounsaturated fatty acids, the basis of
which was oleic. The strong positive correlation of

0.074, P < 0.001.

Two polyunsaturated acids were found in Feta
cheese - linoleic and linolenic, which formed the
basis of w6 PUFA and w3 PUFA, respectively. The
dynamics of their content in the fat of this cheese
was similar, both acids reached peak
concentration at 18 months, and w3/w6 PUFA
was maximum at 7 days and 30 months of
ripening (Tables 2, 3).

Table 3

Lipid quality of Feta cheese depending on the ripening period (% of the total fatty acid content),x + SD,n=5

Cheese ripening period

Indicator

7 days 18 months 30 months
T SFA 68.38 £ 0.282 69.11 £ 0.35b 75.56 + 0.24¢
X UFA 31.63 £0.272 30.89 £ 0.36b 24.44 £ 0.25¢
¥~ MUFA 27.27 £0.262 25.75+0.22b 20.26 £ 0.29¢
Y PUFA 436 +0.142 5.14 £ 0.13b 4.17 +0.082
2~ w3 PUFA 0.68 = 0.062 0.86 = 0.03 0.62 +0.032
T w6 PUFA 3.67 £0.13a 4.28 +0.14b 3.55+0.09a
w3/w6 PUFA 5.43 £ 0.51ab 4.96 +0.23b 5.74 + 0.39a
% SCFA (4-8) 7.81+0.142 9.67 £ 0.31b 11.27 £0.17¢
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Continued from Table 3

% MCFA (10-16) 48.41 + 0.352 46.45 +0.23b 52.10 £ 0.30¢
X LCFA (17-20) 43.79 + 0.32a 43.88 + 0.41a 36.64 £ 0.21b
DFA 44.09 = 0.31a 44.34 + 0.39 36.18 £ 0.23b
OFA 36.44 +(0.332 34.65 £ 0.16P 37.92 £0.17¢
A9 desaturase Index (C14) 0.059 £ 0.003= 0.082 + 0.004b 0.044 + 0.001¢
A9 desaturase Index (Cis) 0.681 = 0.0072 0.649 + 0.004b 0.628 + 0.005¢
Al 2.11+0.062 2.07 £ 0.03a 2.68 + 0.05b
H/H 0.85+0.01a 0.87 £ 0.02b 0.63 +0.01b
IT 2.60 = 0.052 2.49 + 0.04b 3.20 £ 0.04¢
HFI 0.85 + 0.022 0.86+0.012 0.65 + 0.01b

Note: superscript letters abcindicate a significant difference between values in the same row of the table (P < 0.05); SFA -
saturated fatty acids; MUFA - monounsaturated fatty acids; PUFA - polyunsaturated fatty acids; UFA - unsaturated fatty acids;
SCFA - short-chain fatty acids; MCFA - medium-chain fatty acids; LCFA - long-chain fatty acids; DFA - hypocholesterolaemic

fatty acids; OFA -  hypercholesterolaemic

fatty

acids; Al -  Atherogenicity index; H/H -

hypocholesterolaemic/hypercholesterolaemic ratio; IT - thrombogenicity index; HFI - Healthy Fatty Index

The proportion of DFA in Feta cheese
practically did not change from 7 days to 18
months but decreased by 7.91 % at 30 months of
ripening, which is consistent with the decrease A?
desaturase Index (C14) i A? desaturase Index (Cis).
The OFA content, index of thrombogenicity and
index of atherogenicity in the fat of Feta cheese
reached their maximum value at the end of the
ripening period - at 30 months. According to the
fat quality indicators, in particular the H/H and
HFI indices, Feta cheese was characterised by the

highest dietary properties in the period from the 7
days to 18 months of ripening (Table 3). It should
be noted that for this cheese, the latter two indices
showed virtually no difference, indicating that
they could be considered interchangeable.
Analysis of the fatty acid composition of Chevre
cheese, which is characterised by a short ripening
period involving white noble mould, showed that
its main saturated fatty acids were palmitic,
stearic, myristic, and capric, and the basis of
unsaturated fatty acids was oleic (Table 4).

Table 4

Fatty acid content in Chevre cheese depending on the ripening period (% of the total fatty acid content),x + SD,n=5

Cheese ripening period

Acid
3 20 40
Butyric acid, C 4:0 2.50 £ 0.102 2.85 +0.08b 2.56 £0.11a
Caproic acid, C 6:0 2.59 £0.11a 2.97 £ 0.07b 2.88 + 0.04b
Caprylic acid, C 8:0 2.64 £ 0.12a 2.75+0.11a 3.60 £ 0.15b
Capric acid, C 10:0 8.81 £ 0.192 8.83 £ 0.242 9.55 +(0.23b
Undecanoic acid, C 11:0 0.51 £ 0.03a 0.85 + 0.04b 0.53 £0.032
Lauric acid, C 12:0 439 +0.272 3.66 +0.11b 3.69 + 0.12b
Myristic acid, C 14:0 7.66 + (.33 6.85 + 0.24b 7.52 +0.31a
Myristoleic acid, C 14:1 1.13 + 0.042 1.14 + 0.032 0.47 + 0.04b
Pentadecanoic acid, C 15:0 0.53+£0.02a 0.40 £ 0.03b 0.61+£0.122
Palmitic acid, C 16:0 21.79 £0.272 21.60 +£0.152 20.33 +£0.23b
Stearic acid, C 18:0 12.40 £ 0.092 12.31 £ 0.39a 13.28 + 0.45b
Oleic acid, C 18:1n9c 3090 +1.172 31.50 £ 0.352 28.46 + 0.24b
Linoleic acid, C 18:2n6¢ 3.40+ 0.142 4,13 £ 0.36P 4,61 +0.13¢
Alpha-linolenic acid, C 20:0 0.60 £ 0.03a 0.13 +£0.01b 0.91 £0.07¢
Arachidic acid, C 18:3n3 0.16 £ 0.02a 0.10 £ 0.012 1.04 £ 0.08b

Note: superscript letters abcindicate a significant difference between values in the same row of the table (P < 0.05)

The ratio of saturated and unsaturated fatty
acids changed little from the 3rd to the 20th day of
its ripening. On the 40th day, there was a decrease
in the content of saturated fatty acids in this
cheese in favour of unsaturated fatty acids (Table
5). Such an increase in the proportion of saturated
acids in Chevre cheese was provided mainly by
short-chain acids, in particular caproic and
caprylic, medium-chain - capric and long-chain -

stearic, against the background of a decrease in
the proportions of medium- and long-chain
monounsaturated acids such as myristoleic and
oleic (Tables 4, 5). This is consistent with the
values of A9 desaturase Index (Ci4) and A9
desaturase Index (Cig), which on the 40th day of
cheese ripening decreased by 0.71 and 0.32,
respectively, compared to the initial value.



321

Journal of Chemistry and Technologies, 2025, 33(4), 315-325

Table 5

Lipid quality of Chevre cheese depending on the ripening period (% of the total fatty acid content), x+ SD,n=5

Cheese ripening period, day

Indicator
3 20 40
¥ SFA 64.41 + 1.083b 63.14 £ 0.522 65.43 £ 0.31b
2 UFA 35.59 + 1.07ab 36.86 + 0.542 34.57 £ 0.30b
X MUFA 32.03 +£1.15a 32.63 £ 0.342 28.92 £ 0.23¢
2 PUFA 3.55+0.14a 4.23 +0.36b 5.65+0.13¢
Y w3 PUFA 0.16 £ 0.02a 0.10£0.01a 1.04 £ 0.08b
2 w6 PUFA 3.40 £0.152 413 £ 0.36P 4.61%0.13¢c
w3/w6 PUFA 21.80 £ 2.062 43.16 + 5.86P 4.47 + 0.35¢
X SCFA (4-8) 7.73 £ 0.24a 8.52+0.11b 9.04 +0.18¢
X~ MCFA (10-16) 44.82 + (0.84a 43.32 £ 0.34b 42.69 + 0.47b
X LCFA (17-20) 4745+ 1.072 48.16 + 0.322 48.28 + 0.562
DFA 4798 + 1.042 49.17 £ 0.352 47.85 + (.57
OFA 33.84 £ 0.84a 32.11£0.17 31.54 + 0.48b

A9 desaturase Index (C14)

0.129 = 0.004=

0.143 £ 0.008=2

0.058 £ 0.002b

A9 desaturase Index (Cis)

0.714 + 0.0092

0.719 £ 0.0082

0.682 + 0.007¢

Al 1.60 £ 0.102 1.43 £ 0.04b 1.56 £ 0.052
H/H 1.02 £ 0.062 1.11+£0.022 0.08 £ 0.032
IT 2.30+0.102 2.18 + 0.05b 2.05£0.03¢
HFI 0.77 £ 0.032 0.67 + 0.02b 0.99 £ 0.01¢

Note: See table 3

Despite the decrease in the total proportion of
unsaturated acids in the fat structure of Chevre
cheese, the proportion of polyunsaturated fatty
acids increased both due to £ w3 PUFA and £ w6
PUFA. This corresponded to an increase in the
levels of linolenic acid by 0.88-0.94% and linoleic
acid by 0.73-1.21% on 40th day of ripening
compared to the 3rd and 20th days. A strong
positive correlation of the content of linoleic acid
on the ripening period of Chevre cheese was
found, which was characterised by a correlation at
the level of r=0.921 £ 0.073, P < 0.001.

It is especially necessary to note the significant
fluctuation of w3/ w6 PUFA during the ripening
period of Chevre cheese: starting from the 3rd day
to the 20th, itincreased by 2 times, and on the 40th
day, it decreased by 4.9 times compared to the
initial value (Table 5).

Another important indicator of the quality of
Chevre cheese fat is the DFA content and the H/H
index, which were not affected by the ripening
period. The OFA share decreased by 1.73-2.30 %
with increasing ripening period of Chevre cheese,
which, together with a decrease in IT by 0.12-0.25
and an increase in HFI by 0.22, allowed the 40-day
ripened Chévre to be considered the most
dietetically favourable product.

Summarising the obtained research results, it
can be noted that 15 fatty acids were found in
goat cheeses Feta and Chevre, of which 11 are
saturated and 4 are unsaturated. In contrast, the
number of fatty acids in cheeses made from cow's
milk Caciocavallo Silano (PDO) reached 35, of

which 14 were saturated, 9  were
monounsaturated, and 12 were polyunsaturated
fatty acids [27]. In another study, 27 fatty acids
have been identified in Coalho cheese from
unpasteurised cow's milk, of which 15 are
saturated, 7 are monounsaturated, and 5 are
polyunsaturated [28].

Despite the common origin of the raw milk, the
fatty acid content of goat Feta cheeses and Chevre
differed significantly. Brine Feta cheese was
superior to Chevre cheese in terms of saturated
fatty acid content but inferior in unsaturated fatty
acid content at all ripening periods. According to
literature data, the proportion of SFA in goat
cheeses ranged from 58 to 74 % [27], which is
consistent with the data obtained in this study.

A distinctive feature of the ripening of brine
Feta cheese made from sheep's milk was an
increase in the content of saturated fatty acids in
the periods after the 37th and 48th days of
ripening against the background of a decrease in
the proportion of monounsaturated (MUFA) and
polyunsaturated fatty acids (PUFA) [29], which
was consistent with the data on the dynamics of
the fatty acid composition of goat Feta cheese,
with the exception of PUFA.

The proportion of SCFA in goat cheeses
reached an average of 11.2-37.0 %, while in Feta
and Chevre cheeses, significantly lower values
were obtained, which may be due to feeding
conditions [30], grazing and botanical
composition of the herbage [31], climatic [32],
seasonal [33], physiological factors [34] and breed



322

Journal of Chemistry and Technologies, 2025, 33(4), 315-325

characteristics of ruminants [35]. The saturated
fatty acids of the cheese were mainly palmitic and
stearic acids, while the content of lauric and
myristic acids increased with ripening time up to
120 days [36], which is not inconsistent with the
data obtained in this study. Content of
monounsaturated fatty acids during the ripening
period of Caciocavallo Silano cheese (PDO)
decreased slightly due to the oleic acid content
from 22.6 % to 21.3 %, while in Chevre and Feta
cheeses, there was also a simultaneous decrease in
the proportion of myristoleic acid. The content of
polyunsaturated fatty acids, in particular linoleic
and «a-linolenic, during the ripening of
Caciocavallo Silano cheese (PDO) increased, which
was more consistent with the characteristics of
Chevre cheese, but not Feta. In terms of MUFA
content, Feta and Chevre cheeses had
characteristics that were in the range of 19.7-
31.4 %, PUFA w3 - 0.3-1.3 %, w6 - 1.4-7.0 % and
were consistent with similar studies by other
scientists [37].

Among the polyunsaturated fatty acids that are
of interest in terms of their positive impact on
human health, conjugated linoleic acid occupies an
important place. Its content in Greek cheeses,
including Feta cheese, are quite variable, and in
the process of ripening reached 0.75 % with the
following decrease during the period of storage to
0.52 % [29], but this pattern was not characteristic
of goat Feta cheese, while in Chevre cheese its
content increased during the ripening process.
The latter may be associated with the activity of
bacteria and fungi that form the basis of white
noble mould. The obtained data are confirmed in
the literature, where the influence of the
technological process, starter cultures (bacteria,
moulds) and the ripening period of cheese on the
profile and content of fatty acids has been
repeatedly emphasised [38]. It is believed that
lactic acid bacteria of the genera Lactobacillus,
Lactococcus, Bifidobacterium and
Propionibacterium [39] are able to produce
linoleic acid during cheese ripening. The most
active lactic acid bacteria species in this regard
were Lactiplantibacillus plantarum, Lactobacillus
acidophilus, Lacticasebacillus casei, and
Bifidobacterium lactis [40]. Most of these bacteria
belong to the autochthonous microbiota of goat
cheeses made from unpasteurised milk [41; 42].

Polyunsaturated fatty acids of cheeses made
from cow's, sheep's or goat's milk are particularly
valued for the ratio of w6 to w3 polyunsaturated
fatty acids, which in most cases was in the range of
1:1-1:4. [43; 44]. Conducted analysis of goat

cheeses [27] showed that w3/ w6 PUFA can vary
within the range of 1.14-7.43, DFA - 31.30-44.55,
OFA - 42.51-53.73, Al -1.12-2.14, TI - 1.58-3.13,
and H/H - 0.44-0.75. In another study, in Greek
Tsalafouti cheeses made from small ruminant
milk, w3/w6 PUFA indices varied within the range
of 2.47-4.31, 1A - 1.65-2.99, IT - 1.99-3.06, and
H/H -0.513-0.923. According to the World Health
Organization standard, w3/w6 PUFA in the diet
should be within 5:1-10:1, which meets the
criterion of optimal support of human health.

As for the indices of atherogenicity and
thrombogenicity, there is no standard for them,
but the lower their value, the lower the risk of
platelet aggregation and, accordingly, the
development of ischemic heart disease. The H/H
index demonstrates the functional activity of fatty
acids in lipoprotein metabolism and their ability to
transport cholesterol, which in turn reflects the
state of the cardiovascular system. Accordingly,
the higher this ratio in cheese, the more beneficial
it is for human health [45]. In this study, the
coefficients obtained, which characterise the
quality of milk fat of Feta cheese, prevailed over
the average values of the above goat cheeses for
the OFA index and, in certain periods of ripening,
the H/H index, and for Chevre cheese - for the DFA,
OFA and H/H indices. Such results are probably
related not only to the ripening period, the
presence of sources of fatty acids in the goat diet,
but also to the use of raw milk for cheese
production [46].

This point of view was confirmed by studies of
cheeses made from raw cow's milk, in particular
"Calimani" Schweizer, "Calimani" Cascaval,
"Calimani" smoked Cascaval and "Calimani"
Telemea brine. In such cheeses, an increase in the
content of polyunsaturated fatty acids by 5.6-
13.7 %, an increase in the polyunsaturation index
by 4.3-7.8 % and the H/H ratio by 1.8-3.7 % were
found against the background of a decrease in Al
and IT by 1.9-4.3 %. This is also due to the
presence of bacteria of the Enterobacteriaceae
family, which are present in cheeses made from
unpasteurised milk [47], while pasteurisation
changes the microbiome of cheeses not always for
the better, which worsens its sensory
characteristics [48].

Thus, to develop a comprehensive criterion for
assessing the quality, safety, age and authenticity
of artisanal soft cheeses made from unpasteurised
goat's milk, the fatty acid profile and milk fat
quality indices can be used simultaneously with
other microbiological, physicochemical, and
organoleptic indicators.
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Conclusion

The necessity of using the fatty acid
composition and milk fat quality indicators of
artisanal soft Feta and Chevre cheeses made from
unpasteurized goat’s milk as a component of the
criteria for determining their nutritional and
biological value, age, and authenticity has been
proven.

In brine Feta cheese and Chevre cheese, which
is ripened with the help of white noble mould, 15
fatty acids were detected at all stages of ripening,
of which 11 were saturated and 4 were
unsaturated. The main saturated fatty acids in
both cheeses were palmitic, stearic, capric, and
myristic.

As the ripening period of feta cheese increased,
the proportion of saturated fatty acids increased,
mainly due to butyric, caproic, caprylic, capric,
lauric and arachidic acids. The proportion of
unsaturated fatty acids inversely depended on the
ripening time of Feta cheese, which is associated
with a decrease in the level of oleic acid (r=-0.920
+ 0.074, P <0.001). The basis of polyunsaturated
fatty acids in Feta and Chevre cheeses was linoleic
and linolenic, which belong to w6 PUFA and w3
PUFA. The proportion of DFA in Feta cheese
decreased by 7.91 %, and the OFA content, index
of thrombogenicity and index of atherogenicity
reached their maximum value at 30 months of
ripening. According to the H/H and HFI indices,
Feta cheese acquired the Dbest dietary

References

[1] Adamska, A, Rasinska, E., Rutkowska, ],
Antoniewska, A. (2017). Fatty acid profile of
commercial Camembert- and Brie-type cheeses
available on the Polish market. CyTAJ. Food., 15(4), 639-
645.
https://doi.org/10.1080/19476337.2017.1331266

[2] Formaggioni, P. Malacarne, M., Franceschi, P,
Zucchelli, V., Faccia, M. Battelli G. Brasca, M.,
Summer, A. (2020). Characterisation of Formaggella
della Valle di Scalve Cheese produced from cows reared
in valley floor stall or in mountain pasture: fatty acids
profile and sensory properties. Foods, 9(4), 383.
https://doi.org/10.3390/foods9040383

[3] Savchenko, O., Grek, O., Skuibida, V., Onopriichuk, O,
Pshenychna, T. (2025). Optimisation of parameters for
obtaining milk-plant concentrates. Animal Science and
Food Technology, 16(1), 126-140.
https://doi.org/10.31548/animal.1.2025.126

[4] Paszczyk, B, Polak-Sliwifiska, M., & Zielak-Steciwko, A.
E. (2022). Chemical composition, fatty acid profile, and
lipid quality indices in commercial ripening of cow
cheeses from different seasons. Animals, 12(2), 198.
https://doi.org/10.3390/ani12020198

[5] Bal-Prylypko, L. Berezina, L. Stepasyuk, L,
Cherednichenko, 0., Lialyk, A. (2024). Developing dairy
farming and improving product quality. Sci. Horiz,

characteristics from the 7th day to the 18th month
of ripening. The indicators of the fatty acid
composition and lipid quality of Feta cheese
indicate its suitability for storage up to the 30th
month in brine and hermetically sealed packaging
in a refrigerated state.

During the ripening of Chevre cheese, an
increase in the content of polyunsaturated fatty
acids was found due to w3 PUFA and Xw6 PUFA.
The content of linoleic acid was characterised by a
strong positive correlation on the ripening period
of Chevre cheese (r = 0.921 + 0.073, P <0.001). A
distinctive feature of the ripening of Chevre
cheese was a significant fluctuation of w3/ w6
PUFA: 1:4.47-1:43.16, which reached the optimal
value for the human diet on the 40th day.
According to the fat quality indicators: DFA, OFA
content, as well as the H/H, IT and HFI indices, it
can be assumed that Chevre cheese acquires the
most dietary properties on the 40th day of
ripening.

In the future, to develop a comprehensive
criteria for assessing the authenticity of artisanal
soft goat cheeses Feta and Chevre made from
unpasteurised milk, it is necessary to study the
microbiome and microstructural changes in their
texture depending on the ripening period.

Acknowledgements
We would like to thank you to Eco Farm
Zhuravka, Kyiv region, Ukraine

27(1),140-151.
https://doi.org/10.48077 /scihor1.2024.140

[6] Zaritskyi, R., Zhuk, Y., Dreval, D., Kovpak, V,
Masalovych, Y., Cheverda, 1., Derkach, 1., Savchuk, T.
(2024). Prevalence and sensitivity of contagious and
environmental cow mastitis-causing pathogens to
antibiotics in Ukrainian farms. Potr. S. J. F. Sci., 18, 547-
569. https://doi.org/10.5219/1963

[7] Di Grigoli, A, Ponte, M. Bonanno, A. Maniaci, G,
Alabiso, M. (2022). Effects of grazing season on physico-
chemical characteristics and fatty acids of nutritional
interest of Caciocavallo Palermitano cheese. Animals,
12(5), 544. https://doi.org/10.3390/ani12050544

[8] Szterk, A, Ofiara, K, Strus, B., Abdullaev, I, Ferenc, K,
Sady, M., Flis, S., Gajewski, Z. (2022). Content of health-
promoting fatty acids in commercial sheep, cow and
goat cheeses. Foods, 11(8), 1116.
https://doi.org/10.3390/foods11081116

[9] Sanjulian, L., Fernandez-Rico, S, Gonzalez-
Rodriguez, N., Cepeda, A, Miranda, ]J. M. Fente, C,
Lamas, A, Regal, P. (2025). The role of dairy in human
nutrition: myths and realities. Nutrients, 17(4), 646.
https://doi.org/10.3390/nu17040646

[10] Santurino, C., Calvo, M. V., Goémez-Candela, C,
Fontecha, J. (2017). Characterization of naturally goat
cheese enriched in conjugated linoleic acid and omega-
3 fatty acids for human clinical trial in overweight and



https://doi.org/10.1080/19476337.2017.1331266
https://doi.org/10.3390/foods9040383
https://doi.org/10.31548/animal.1.2025.126
https://doi.org/10.3390/ani12020198
https://doi.org/10.48077/scihor1.2024.140
https://doi.org/10.5219/1963
https://doi.org/10.3390/ani12050544
https://doi.org/10.3390/foods11081116
https://doi.org/10.3390/nu17040646

324

Journal of Chemistry and Technologies, 2025, 33(4), 315-325

[12]

[13]

[14]

[15]

[17]

[24]

obese subjects. Pharma Nutrition, 5(1), 8-17.
https://doi.org/10.1016 /j.phanu.2016.12.001

Nudda, A, Correddu, F., Cesarani, A, Pulina, G,
Battacone, G. (2021). Functional Odd- and Branched-
Chain Fatty Acid in Sheep and Goat’s milk and
Cheeses. Dairy, 2(1), 79-89.
https://doi.org/10.3390/dairy2010008

Mao, S, Liu, Z, Tian, Y., Li, D,, Gao, X,, Wen, Y., Peng, T,,
Shen, W, Xiao, D., Wan, F,, Liu, L. (2023). Branched-long-
chain monomethyl fatty acids: Are they hidden gems? J.
Agric. Food Chem., 71(48), 18674-18684.
https://doi.org/10.1021 /acs.jafc.3c06300

Mills, S., Ross, R.P,, Hill, C, Fitzgerald, G.F., Stanton, C.
(2011). Milk intelligence: Mining milk for bioactive
substances associated with human health. Int. Dairy J.,
21,377-401.
https://doi.org/10.1016/j.idairyj.2010.12.011

Zhang, S., Dang, Y. (2022). Roles of gut microbiota and
metabolites in overweight and obesity of
children. Front. Endocrinol., 13, 994930.
https://doi.org/10.3389 /fendo0.2022.994930

Patel, M., Fowler, D., Sizer, ], Walton, C. (2019). Faecal
volatile  biomarkers  of  Clostridium difficile
infection. PloS One, 14(4), e0215256.
https://doi.org/10.1371 /journal.pone.0215256
Ochoa-Flores, A. A.,, Hernandez-Becerra, J. A,, Velazquez-
Martinez, J. R. Pifa-Gutiérrez, J].M. Hernandez-
Castellano, L. E., Toro-Mujica, P., Chay-Canul, Al],
Vargas-Bello-Pérez, E. (2021). Chemical and fatty acid
composition of Manchego type and Panela cheeses
manufactured from either hair sheep milk or cow milk.
J. Dairy Sci., 104(7), 7457-7465.
https://doi.org/10.3168/jds.2020-19301

Maniaci, G., Di Grigoli, A, Bonanno, A, Giosue, C,
Ilardi, V., Alabiso, M. (2021). Fatty Acids as Biomarkers
of the Production Season of Caciocavallo Palermitano
Cheese. Animals, 11(9), 2675.
https://doi.org/10.3390/ani11092675

Chen, M., Zhao, X., Zheng, N., Zhang, Y., Wang, ]. (2025).
Fatty acid fingerprint enables linking forage and milk
composition in assessing the geographical origin of
Chinese Holstein cow milk. J Dairy Sci, S0022-
0302(25)00278-4. https://doi.org/10.3168/jds.2024-
26156

Folch, ], Lees, M., Sloane-Stanley, G. H. (1957). A simple
method for the isolation and purification of total lipides
from animal tissues. JBC, 226(1), 497-509.

Christie, W. W. (1982). Lipid analysis: isolation,
separation, identification, and structural analysis of
lipids (2nd ed). Oxford, England, Pergamon Press.
Burgos, L. S., Pece, N.,, Maldonado, S. (2021). Fatty acid
composition and microstructure of ripened goat cheese.
Lat. Am. Appl. Res., 51(1), 43-49
https://doi.org/10.52292/j.laar.2021.166

Ulbricht, T. L., Southgate, D. A. (1991). Coronary heart
disease: seven dietary factors. Lancet, 338(8773), 985-
992. https://doi.org/10.1016/0140-6736(91)91846-m
Osmari, E. K., Cecato, U., Macedo, F. A. F., & Souza, N. E.
(2011). Nutritional quality indices of milk fat from goats
on diets supplemented with different roughages. Small
Rumin. Res., 98(1-3), 128-132.
https://doi.org/10.1016/j.smallrumres.2011.03.030
Medeiros, E., Queiroga, R, Oliveira, M., Medeiros, A,
Sabedot, M., Bomfim, M., Madruga, M. (2014). Fatty acid
profile of cheese from dairy goats fed a diet enriched
with castor, sesame and faveleira vegetable oils.

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Molecules, 19(1),992-1003.
https://doi.org/10.3390/molecules19010992
Ivanova, A., Hadzhinikolova, L. (2015). Evaluation of
nutritional quality of common carp (Cyprinus carpio L.)
lipidsthrough fatty acid ratios and lipid indices.
Bulg. J. Agric. Sci., 21(1). 180-185.

Dal Bosco, A., Cavallo, M., Menchetti, L., Angelucci, E.,
Cartoni Mancinellj, A., Vaudo, G., Marconi, S., Camillj, E.,
Galli, F.,, Castellini, C., Mattioli, S. (2024). The healthy
fatty index allows for deeper insights into the lipid
composition of foods of animal origin when compared
with the atherogenic and thrombogenicity indexes.
Foods, 13(10), 1568.
https://doi.org/10.3390/foods13101568

Paszczyk, B., Luczynska, ]J. (2020). The comparison of
fatty acid composition and lipid quality indices in hard
cow, sheep, and goat cheeses. Foods, 9(11), 1667.
https://doi.org/10.3390/foods9111667

Bezerra, D. A. F. V. A, Souza, K. M. S, Sales, D. C,
Aratjo, E. 0. M,, Urbano, S. A,, Cipolat-Gotet, C., Anaya, K.,
Ribeiro, C. V. D. M,, Porto, A. L. F,, Rangel, A. H. N. (2024).
Effect of ripening time on the content of bioactive
peptides and fatty acids profile of artisanal Coalho
cheese. PloS One, 19(7), e0306552.
https://doi.org/10.1371 /journal.pone.0306552
Laskaridis, K., Serafeimidou, A., Zlatanos, S., Gylou, E.,
Kontorepanidou, E., Sagredos, A. (2013). Changes in
fatty acid profile of feta cheese including conjugated
linoleic acid. J. Sci. Food Agric., 93(9), 2130-2136.
https://doi.org/10.1002 /jsfa.6018

Ibric, A.-I, Cocan, I, Alexa, E, Jianu, C., Negrea, M,
Dragoescu, A. A, Jurcut, R.-C, & Ilancu, T. (2024).
Geographical Variation in Pasturelands and Their
Impact on the Physicochemical Characterization and
Fatty Acid Composition of Cheese in Caras-Severin
County, Romania. Sustainability, 16(16), 7179.
https://doi.org/10.3390/su16167179

Maggira, M., loannidou, M. D., Parissi, Z. M., Abraham, E.
M., Karatassiou, M., Samouris, G. (2023). Compositional
characteristics, fatty acid profile, phenolic content and
volatile organic compounds (VOCs) of Feta cheese made
in mountainous grasslands and plains of Greece.
Dairy, 4(4), 672-688.
https://doi.org/10.3390/dairy4040046

Oliynyk, V., Zacharenko, M., Shevchenko, L., Mykhalska,
V., Poliakovskyi, V., Slobodyanyuk, N., Ivaniuta, A,
Pylypchuk, O., Omelian, A, Gruntkovskyi, M. (2025).
Evaluation of metabolic status in Holstein cow under
short-term cold stress. OJA.FR, 15(2), 60-68.
https://doi.org/10.51227 /ojafr.2025.8

Serrapica, F., Masucci, F., Di Francia, A.,, Napolitano, F.,
Braghieri, A., Esposito, G., Romano, R. (2020). Seasonal
variation of chemical composition, fatty acid profile, and

sensory properties of a Mountain Pecorino
cheese. Foods, 9(8), 1091.
https://doi.org/10.3390/foods9081091

Zhurenko, 0. Hryshchuk, I, Kryvoruchko, D,

Zhurenko, V. (2024). Changes in unsaturated fatty acids
in milk under vegetative regulation in dairy cattle.
Animal Science and Food Technology, 15(4), 49-63.
https://doi.org/10.31548/animal.4.2024.49

Ruban, S. Shabash, M., Tupitska, O., Slobodianiuk, N.
(2025). Effect of breed factor on urea level and blood
biochemical parameters in dairy cattle. Animal Science
and Food Technology, 16(1), 9-25.
https://doi.org/10.31548/animal.1.2025.09


https://doi.org/10.1016/j.phanu.2016.12.001
https://doi.org/10.3390/dairy2010008
https://doi.org/10.1021/acs.jafc.3c06300
https://doi.org/10.1016/j.idairyj.2010.12.011
https://doi.org/10.3389/fendo.2022.994930
https://doi.org/10.1371/journal.pone.0215256
https://doi.org/10.3168/jds.2020-19301
https://doi.org/10.3390/ani11092675
https://doi.org/10.3168/jds.2024-26156
https://doi.org/10.3168/jds.2024-26156
https://doi.org/10.52292/j.laar.2021.166
https://doi.org/10.1016/0140-6736(91)91846-m
https://doi.org/10.1016/j.smallrumres.2011.03.030
https://doi.org/10.3390/molecules19010992
https://doi.org/10.3390/foods13101568
https://doi.org/10.3390/foods9111667
https://doi.org/10.1371/journal.pone.0306552
https://doi.org/10.1002/jsfa.6018
https://doi.org/10.3390/su16167179
https://doi.org/10.3390/dairy4040046
https://doi.org/10.51227/ojafr.2025.8
https://doi.org/10.3390/foods9081091
https://doi.org/10.31548/animal.4.2024.49
https://doi.org/10.31548/animal.1.2025.09

325

Journal of Chemistry and Technologies, 2025, 33(4), 315-325

(36]

[40]

[41]

[42]

Tardiolo, G., Di Salvo, E., Tringali, S., Bartolomeo, G.,
Genovese, C., Furfaro, M. E., Sutera, A. M,, Virga, A. N,,
Cicero, N., Zumbo, A. (2025). Ripening-associated
changes in fatty acid composition and nutritional
indices in Caciocavallo Silano PDO cheese. Foods, 14(9),
1566. https://doi.org/10.3390/foods14091566
Corazzin, M., Romanzin, A., Sepulcri, A., Pinosa, M.,
Piasentier, E., Bovolenta, S. (2019). Fatty acid profiles of
cow's milk and cheese as affected by mountain pasture
type and concentrate supplementation. Animals, 9(2),
68. https://doi.org/10.3390/ani9020068

Kawecka, A. Radkowska, I, Sikora, ]. (2020).
Concentrations of selected bioactive components in
traditional cheeses made from goat’s, cow’s and sheep’s
milk. J. Elem., 25, 431-442.
https://doi.org/10.5601/jelem.2019.24.3.1907

Jang, Y., Elnar, A. G, Hur, S. ]., Kim, G. B. (2024). Factors
influencing conjugated linoleic acid content of dairy
products: challenges and strategies. Crit. Rev. Food Sci.
Nutr., 1-17. Advance online publication.
https://doi.org/10.1080/10408398.2024.2376111
Govari, M., Vareltzis, P. (2025). Conjugated linoleic acid
in cheese: A review of the factors affecting its presence.
J. Food Sci., 90(2), e70021.
https://doi.org/10.1111/1750-3841.70021

Sadvari, V. Y., Shevchenko, L. V., Slobodyanyuk, N. M.,
Tupitska, O. M., Gruntkovskyi, M. S., Furman, S. V.
(2024). Microbiome of artisanal hard cheeses from raw
goat's milk during ripening. Regul. Mech. Biosyst., 15(3),
483-489). https://doi.org/10.15421/022468
Davydovych, V. Shevchenko, L., Brovenko, T,
Nesterenko, N., Altanova, A, Umanets, R., Rudyk, Y.,
Kovalenko, N. (2025). Microbiological changes in
artisanal hard cheeses from raw goat's milk during
ripening with the use of mites Acarus siro. Scifood,
19(1),176-191. https://doi.org/10.5219/scifood.26

[43]

[44]

[45]

[46]

[47]

[48]

Conto, M., Rinaldji, S., Conto, G., Sagrafoli, D., Boselli, C.,
Giacinti, G., Failla, S. (2024). Effect of dietary olive leaf
integration on qualitative characteristics of sheep
cheese during ripening. Dairy, 5(4), 741-753.
https://doi.org/10.3390/dairy5040054

Sadvari, V. Y. Shevchenko, L. V., Midyk, S. V,
Korniyenko, V. 1., Slobodyanyuk, N. M., Pylypchuk, O. S.,
Naumenko, T. V., Stetsiuk, I. M. (2025). Fatty acid profile
of artisanal hard cheeses made from raw goat's milk
during the ripening process. Regul. Mech. Biosyst., 16(1),
€25002. https://doi.org/10.15421/0225002

Samara, A, Alexandraki, M., Meleti, E.,, Manouras, A,
Malissiova, E. (2024). The Physicochemical
Characterization, Fatty acid profile, and nutritional
indices of the  Greek  traditional cheese
“Tsalafouti”. Dietetics, 3(1), 63-74.
https://doi.org/10.3390/dietetics3010006

Ferreira, F. G, Leite, L. C,, Alba, H. D. R, Mesquita, B. M.
A. C, Santos, S. A, Tosto, M. S. L., Costa, M. P. D,, Pina, D.
D. S., Gordiano, L. A, Garcia, A. 0., Mazza, P. H. S,
Carvalho, G. G. P. (2021). Palm kernel cake in diets for
lactating goats: qualitative aspects of milk and cheese.
Animals, 11(12), 3501.
https://doi.org/10.3390/ani11123501

Maciuc, V. Panzaru, C., Ciocan-Alupii, M. Radu-
Rusu, C.-G., Radu-Rusu, R.-M. (2024). Comparative
assessment of the nutritional and sanogenic features of
certain cheese sorts originating in conventional dairy
farms and in “Mountainous” quality system farms.
Agriculture, 14(2), 172.
https://doi.org/10.3390/agriculture14020172
Iakubchak, 0., Martynenko, O., Taran, T., Pylypchuk, O.,
Naumenko, T. Tverezovska, N. Menchynska, A,
Stetsyuk, I. (2024). Analysis of the hard rennet cheese
microbiota at different stages of the technological
process. Potr. S. J. F.  Sci, 18 899-918.
https://doi.org/10.5219/2011



https://doi.org/10.3390/foods14091566
https://doi.org/10.3390/ani9020068
https://doi.org/10.5601/jelem.2019.24.3.1907
https://doi.org/10.1080/10408398.2024.2376111
https://doi.org/10.1111/1750-3841.70021
https://doi.org/10.15421/022468
https://doi.org/10.5219/scifood.26
https://doi.org/10.3390/dairy5040054
https://doi.org/10.15421/0225002
https://doi.org/10.3390/dietetics3010006
https://doi.org/10.3390/ani11123501
https://doi.org/10.3390/agriculture14020172
https://doi.org/10.5219/2011

