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Effects of fat content on selected qualitative parameters
of a fermented coconut “milk” beverage

MALGORZATA ZIARNO - DOROTA DEREWIAKA - MAGDALENA DYTRYCH -
EWELINA STAWINSKA - DOROTA ZAREBA

Summary

The aim of the study was to determine the effects of coconut fat content on selected parameters of a fermented coco-
nut “milk” beverage stored for 28 days at 6 °C. Two variants of coconut beverages were prepared, namely, the low-fat
(containing 20 g-kg! fat) and the full-fat (containing 150 g-kg-! fat), obtained by addition of raw ,,organic” coconut oil.
Raw “organic” coconut oil is rich in saturated fatty acids, mainly lauric and myristic acids (51.3 % and 15.6 % of total
fatty acids, respectively). The sterol profile of the raw coconut oil indicated the presence of B-sitosterol (274.2 mg-kg-1),
A5-avenasterol (159.8 mg-kg1), stigmasterol (89.9 mgkg!) and campesterol (40.5 mg-kg!). The populations of lactic
acid bacteria (> 6 log CFU-ml!), bifidobacteria (> 6 log CFU'ml!) and pH (in range of 4.17-4.50) of the fermented
coconut beverages did not depend on the fat content. The two variants of coconut beverages differed significantly in

hardness, adhesiveness and syneresis, but did not differ in consistency visually.
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Coconut “milk” is obtained from the coconut
pulp, the main ingredient of which is fat. A fresh
coconut contains about 33 % of coconut oil con-
taining more than 90 % of saturated fatty acids. It
is rich in saturated medium-chain fatty acids with
a chain length from 6 to 12 carbon atoms, which
were reported to exhibit various health-promoting
effects [1-3]. Moreover, instead of being bound
in lipoproteins, saturated medium-chain fatty
acids are directly metabolized in the liver and
converted mainly to energy [3]. Hence, coconut
“milk” is often recommended in various dietary
programs. Though fat is the main ingredient of
coconut “milk”, it also contains carbohydrates and
aromatic compounds, though at lower contents.
These features make coconut “milk” a popular in-
gredient of culinary dishes in many cuisines of the
world, and a plant alternative to dairy products, in
the form of e.g. fermented and unfermented co-
conut beverages. A coconut drink has a high nu-

tritional value and a characteristic taste as well as
aroma that are appealing to consumers. In addi-
tion, it offers a technological value as a food ingre-
dient, e.g. as a fat or milk substitute, an emulsifier,
or a stabilizer [4].

Vegetable beverages are products that are
increasingly available on the market. They are
usually obtained by aqueous extraction of selected
seeds or nuts. Current trends in the utilization
of coconut “milk” also include the production
of fermented beverages, including “functional”
beverages. “Functional” beverages provide the
human body with many desirable nutrients or bio-
active compounds, such as antioxidants, dietary
fibre, live cells of lactic acid bacteria or probiotics,
prebiotics, proteins, peptides, unsaturated fatty
acids, omega-3 and omega-6 unsaturated fatty
acids, stanols, minerals, and vitamins, for example.
Lactic acid bacteria and bifidobacteria are widely
used for fermentation of cereal-based beverages
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(e.g. oats, rice), legume-based beverages (e.g. soy-
beans, beans, peas), vegetable-based beverages
(e.g. potatoes), seed-based beverages (e.g. flax,
hemp) and nut-based beverages (e.g. almonds,
coconut). Vegetable substitutes for yogurts and
kefirs traditionally produced on a milk basis, are
produced from these raw materials. The produc-
tion of such “functional” beverages may include
an increase in nutritional value resulting from the
presence of bioactive compounds such as plant
sterols. The fermented coconut beverages may
become the future for ,,functional” beverages. This
direction of coconut “milk” application is a part of
the food trend for the production of vegan food as
well as food containing live lactic acid bacteria or
probiotic microorganisms.

The aim of this study was to determine the
effects of coconut fat on selected parameters of
fermented coconut beverages. The fat content
of commercially available coconut “milk” varies
between 140 gkgl and 250 g'kg! [3]. Hence, we
decided to analyse two samples with different fat
contents that was regulated by the addition of raw
coconut oil to the sample.

MATERIALS AND METHODS

Preparation of fermented coconut “milk”
beverages with different fat contents

Two variants of a coconut beverage were pre-
pared, namely, low-fat (containing 20 g-kg! fat)
and full-fat (containing 150 gkg! fat). Both
beverages were based on a commercial coconut
“milk” beverage (Bjorg, Lyon, France) containing
water, coconut (66 g'kgl), cane sugar, guar gum
and sea salt. The declared fat content of this bev-
erage was 20 g-kgl.

In order to increase fat content and obtain
a full-fat coconut beverage sample, an appropriate
amount of raw “organic” coconut oil (Diet Food
Mipama, Opatéwek, Poland) containing pure co-
conut fat was added to the base product. Our pre-
vious study (unpublished data) had shown that
a combination of native wheat starch and agar can
perfectly stabilize the fermented coconut “milk”.
Therefore, a mixture containing native wheat
starch (Polmarkus, Pyskowice, Poland) and agar
(Agnex, Bialystok, Poland) was used to stabilize
both beverages (full-fat and low-fat ones).

Our previous work had also shown (unpub-
lished data) that the optimal proportion of both
compounds that provided better stability was
10 g'kgl and 1 g'kg'! (in the case of a full-fat co-
conut beverage) and 10 g-kg-! and 3 g-kg-l, respec-
tively (in the case of a low-fat coconut beverage).
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These contents are in line with guidelines of the
Regulation (EC) No 1333/2008 on food additives
[S]. Briefly, a mixture containing the stabilizing
substances was added to the sample, which was
thoroughly homogenized with a kitchen blender
BlendForce 2 BL435831 (Tefal, Rumilly, France)
for 20 min.

Later, both beverages were pasteurized at
85 °C for approximately 10 min and then cooled to
the fermentation temperature of 45 °C.

To facilitate the initiation of the fermentation
process, 30 g'kg! of food-grade glucose (Agnex)
was added to both beverages prior to pasteuriza-
tion. A probiotic vegan starter YO-MIX 205 LYO
(DuPont Danisco, Copenhagen, Denmark), con-
taining Streptococcus  thermophilus, Lactoba-
cillus delbrueckii subsp. bulgaricus, Lactobacillus
acidophilus and Bifidobacterium lactis was used at
a dose of 40 g-kg-1. Then, the samples were poured
into 170 ml glass jars with metal caps and placed in
a laboratory incubator at 45 °C for 5 h to allow the
fermentation process.

Afterwards, the jars were transferred to a re-
frigerator and stored at 6 °C for 28 days. The sam-
ples of fermented coconut beverages were ana-
lysed after 0, 1, 2, 3 and 4 weeks. The experiments
were carried out in duplicate.

Determination of fatty acids and sterols

The fatty acid profile and sterol content in
the samples were determined using gas chro-
matography combined with mass spectrom-
etry (GC-MS Q2010; Shimadzu, Kyoto, Japan).
Sample preparation and chromatographic analysis
for the determination of the fatty acid profile were
carried out according to DEREWIAKA et al. [6] and
those for sterols according to DEREWIAKA et al.
[7]. The chromatographic column for the determi-
nation of the fatty acid profile was BPX70 (30 m
length, 0.25 mm internal diameter, 0.25 um film
thickness, Shim-Pol A. M. Borzymowski, Warsaw,
Poland) and for sterols DB5ms (30 m length,
0.25 mm internal diameter, 0.25 wm film thickness,
Shim-Pol A. M. Borzymowski). Analyses were car-
ried out in triplicate.

Starter bacteria population

The microbiological evaluation was done by
calculating the number of microbial cells used as
a starter population by using the plate method de-
scribed previously by ZIARNO et al. [8]. De Man,
Rogosa and Sharpe (MRS) agar (Merck, Darm-
stadt, Germany) was used to determine the counts
of lactobacill. MRS with clindamycin-cipro-
floxacin (MRS-CC) agar was used to determine
the counts of Lb. acidophilus. M17 agar (Merck)
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was used to determine the counts of streptococci.
Bifidus selective medium (BSM) agar (Sigma-
Aldrich, Saint Louis, Missouri, USA) with a se-
lective BSM supplement (Sigma-Aldrich) was
used to determine the counts of bifidobacteria.
The inoculated plates were incubated at 37 °C for
72 h under anaerobic conditions (for lactobacilli,
Lb. acidophilus and bifidobacteria) or aerobic con-
ditions (for streptococci). After incubation, all the
colonies were counted, and the average final re-
sult was provided as a logarithm of colony forming
units per millilitre. The analysis was performed in
triplicate.

pH value

pH value was determined with a pH-meter
(model CP-505; Elmetron, Zabrze, Poland), pro-
viding read out to the second decimal point, and
by the application of the temperature compensa-
tion strategy. The analysis was performed in trip-
licate. The results were read with an accuracy of
0.01 unit.

Determination of texture and syneresis

The samples were first evaluated visually
for appearance regarding consistency (density,
thickness, consistency, homogenity, presence of
clumps) and colour (shade, homogenity).

Hardness and adhesive properties of the fer-
mented samples were evaluated using Brookfield
CT3 Texture Analyzer (Brookfield Engineering

Laboratories, Middleborough, Massachusetts,
USA) according to the method described by Kycia
etal. [9].

Syneresis was determined by calculating the
percentage of water that separates from the
beverage during centrifugation under standard
conditions as described by ZIARNO et al. [8].

These analyses were performed in triplicate.

Statistical analysis

The results obtained were statistically analysed
by the analysis of variance (ANOVA) to determine
significant differences in the mean values of the
evaluated parameters between fermented coconut
beverages prior to and after storage in the refri-
gerator. Statgraphics 18 Centurion (Statgraphics
Technologies, The Plains, Virginia, USA) was used
to perform the statistical analysis. Tukey’s com-
parison test was used to compare mean values ob-
tained and differences between them were taken
as statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Fatty acids and sterols

Initially, we analysed the fatty acid profile of
coconut oil that was used as a fat level regulator
in coconut beverages subjected to the fermenta-
tion process. Coconut oil is a source of saturated
fatty acids, mainly lauric and myristic acids [10],
as confirmed by this study (Tab. 1). In addition,
SIVAKANTHAN et al. [11] demonstrated that the
most abundant fatty acids in the coconut oil were
lauric and myristic acids and the fatty acid pro-
file indicated their percentage to be 52.2 % and
21.2 %, respectively. Moreover, they reported
the presence of palmitic (8.8 %), oleic (8.5 %),
capric (3.6 %), caprylic (2.7 %), linoleic (2.3 %)
and stearic (0.8 %) acids [11]. Lauric and myris-
tic acids are saturated medium-chain fatty acids,
which exhibit health-promoting properties, unlike
the saturated long-chain fatty acids [1-3].

Tab. 1. Profile of fatty acids
and sterols of raw “organic” coconut oil.

Fatty acid Percentage [%]
Saturated fatty acids 92.9
Caproic acid C6:0 0.2+0.0
Caprylic acid C8:0 9.2+04
Capric acid C10:0 6.7+0.2
Lauric acid C12:0 51.3+0.7
Myristic acid C14:0 15.6 0.1
Palmitic acid C16:0 6.9+0.3
Stearic acid C18:0 29+02
Arachidic acid C20:0 0.1+0.0
Unsaturated fatty acids 7.2
Monounsaturated fatty acid 6.0
Palmitoleic acid C16:1 0.1+0.0
Oleic acid C18:1 cis 9 59+05
Cis isomers of oleic acid 0.0+0.0
Polyunsaturated fatty acid 1.1
Linoleic acid C18:2, cis 9, cis 12 0.9=+0.1
Linolenic acid C18:3 cis 6, cis 9, cis 12 0.1+0.1
Cis isomers of linolenic acid 0.0+0.0
Docosadienoic acid C22:2 0.0+0.0
Docosapentaenoic acidC 22:5 0.1+0.0
Raw coconut oil Content [mg-kg]
Campesterol 40.5+3.9
Stigmasterol 89.9+49
B-Sitosterol 2742+16.5
A5-Avenasterol 159.8 +£12.0
Total content of the sterols 564.3+32.0

Values represent mean =+ standard deviation (n = 6).

157



Ziarno, M. et al.

J. Food Nutr. Res., Vol. 59, 2020, pp. 155-162

Regarding sterols, the oil used in the experi-
ment contained B-sitosterol, AS-avenasterol, stig-
masterol and campesterol. About 40 different
types of plant sterols are currently identified, and
the most well-known and widespread among them
are f-sitosterol, campesterol and stigmasterol. In
all edible oils, B-sitosterol is dominant, which was
also demonstrated by our analyses. The average
total sterol percentage in the coconut oil was
much below 0.1 %. A higher percentage of sterols
(approximately 0.1 %) was reported by MARINA
et al. [1, 2] in “virgin” coconut oil. Those authors
also mentioned that refined coconut oil may con-
tain a lower percentage of total sterols, much
below 0.1 % [1]. Previous studies demonstrated
that coconut oil may contain up to 70-80 mg of
phytosterols per 100 g, and that this proportion
depends on the type of oil and on environmental
conditions of coconuts ripening [12, 13].

Starter bacteria

The counts of S. thermophilus in the co-
conut beverage samples fermented using the
YO-MIX 205 starter culture reached only
8.7 log CFU'ml-! immediately after the completion
of the fermentation process (Tab. 2), regardless of
the fat content (p = 0.0577), while the decrease in
the cells counts noted during refrigerated storage
was not statistically significant (p = 0.3745).

In the case of lactobacilli, the bacterial cell
population was approximately by an order of
magnitude lower than that determined for lactic
streptococci and was also independent of the fat
content (p = 0.0284). However, during the refri-
gerated storage, the reduction in cell counts was
statistically significant (p = 0.0001). The statisti-
cal analysis showed no variability in the popula-
tion of Lb. acidophilus, which was independent
of the fat content (p = 0.5343) during the refri-
gerated storage of fermented coconut beverage
(p = 0.0904).

Regarding bifidobacteria (Tab. 2), cell counts
immediately after fermentation were, on average,
6.7 log CFU-ml! irrespective of the fat content
(p = 0.4710). However, a successive but statistical-
ly significant reduction in counts of these bacteria
was noted during 28 days of refrigerated storage,
usually at the end of the experiment (p = 0.0050).

According to the declaration of culture
producer, the YO-MIX 205 starter is a blend of
selected strains for direct inoculation of food ma-
trix specially developed to provide a minimum of 1
million of Lb. acidophilus and B. lactis cells per one
millilitre of fermented product. However, accord-
ing to the Codex Alimentarius guidelines [14], the
counts of starter bacterial cells in yogurts should
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Tab. 2. Starter microflora population in fermented
coconut milk beverages stored under refrigeration.

Storage Colony count [log CFU-mlI-]
time [d] Full-fat beverage | Low-fat beverages
Streptococcus thermophilus
0 8.7+0.12 8.6+0.22
7 8.7+0.22 8.5+0.22
14 8.7+x0.12 8.3+0.12
21 8.4+0.22 8.4+0.32
28 8.4+0.32 8.4+0.22
Lactobacillus delbrueckii subsp. bulgaricus
0 7.6+0.22 7.5+0.32
7 7.4+0.22 7.4+0.22
14 7.3+0.22 7.0+0.32a
21 7.1+0.22 6.8+0.2P
28 6.8+0.2bP 6.7+0.1P
Lactobacillus acidophilus
0 6.7+0.12 6.8+0.12
7 6.4+0.22 6.6+0.22
14 6.4+0.32 6.6+0.12
21 6.6+0.22 6.5+0.22
28 6.5+0.42 6.2+0.42
Bifidobacterium lactis
0 6.8+0.22 6.9+0.22
7 6.8+0.42 6.7+0.12
14 6.6+0.42 6.4+0.32ap
21 6.4+0.32ab 6.2+0.4ab
28 5.8+0.2bP 5.6+0.3P

Values represent mean =+ standard deviation (n = 6).
Different superscripts for the results of a specific parameter
show significant difference at the p-value of 0.05.

be at a concentration of at least 107 CFU-ml!
throughout their shelf life period. The Codex
Alimentarius Standard recommends the addition
of other microflora to yogurt, besides the yogurt
bacteria [14]. Usually, this additional microflora
includes strains of Lactobacillus, Bifidobacterium
or Propionibacterium genera, and most often these
are potentially probiotic strains (beneficial for
the consumer’s body) or strains exhibiting bio-
protective properties (beneficial for the quality
and stability of the product) [15]. As ZAREBA and
ZIARNO [16] proved, viability of lactobacilli and
streptococci was dependent on the type of plant
beverage and the starter culture used, as well as
on whether the beverage was fermented or not.
As it is known, the basic factor that determines the
viability of microbial cells is their ability to adapt
to the conditions of their environment. The factors
that determine the levels and viability of bacterial
cells in yogurt include the technological process of
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their production, refrigeration conditions used for
their storage and storage time of the final product.
The high nutritional and health-promoting value
of yogurts containing additional microflora, espe-
cially the potential probiotic strains, depends on
the presence of a sufficient number of viable cells
of this particular microflora. Our research showed
that both samples of fermented coconut beverages
(low-fat and full-fat) fulfilled this criterion, which
makes the fermented coconut beverage beneficial
for human consumption. As mentioned earlier,
the viability and activity of yogurt bacterial cells
are closely related to the stability of both the
strains and the yogurt [17]. Particular attention
should be paid to the population and activity of
Lb. delbrueckii subsp. bulgaricus. These bacteria
produce, among others, threonine aldolase, an en-
zyme that converts threonine to acetaldehyde, the
excess of which can be perceived in the product
as a result of fermentation [18]. Therefore, it is
necessary to use appropriately selected starter
cultures with a balanced ratio of lactobacilli and
streptococci. The current trend is to use starter
cultures containing non-traditional lactobacilli in
order to modulate the fermentation process. It is
also necessary to optimize the fermentation tem-
perature [19].

pH values

Lactic acid bacteria used for the fermenta-
tion of coconut beverages are heterofermentative
in nature, and are characterized by the produc-
tion of not only lactic acid but also other meta-
bolites, which contribute to sample pH changes
and attractive appearance. The data presented in
Tab. 3 prove that the pH value of the fermented
coconut beverages did not depend on the fat
content (p = 0.1159), but was influenced by the
storage time during refrigeration (p = 0.7871).
According to the declaration of culture producer,
the YO-MIX 205 LYO starter quickly acidifies the
cows’ milk to pH 4.70-4.80 and then slow acidifica-
tion takes place to reach lower pH. This character-
istic allows good pH control during the processing
time and the shelf life. ZAREBA and ZIARNO [16]
observed a reduction of pH during the refriger-
ated storage of the coconut beverage and this phe-
nomenon depended on the starter culture used.

It is known that, besides fructose, coconut milk
naturally contains very little amounts of other car-
bohydrates. In our study, we added extra glucose
(30 gkg'!) so that the increased amount of the
substrate would stimulate fermentation process,
which probably stimulated further pH changes
during the refrigerated storage of samples.
Changes in the pH value during refrigerated

storage of such fermented beverages as milk yo-
gurts or fermented vegetable drinks are widely ob-
served regardless of the matrix or starter culture
used, thus our results are consistent with those re-
ported by other authors [8, 17, 20, 21].

Texture and syneresis

The full-fat beverages were initially charac-
terized visually by uniform appearance (without
delamination and lumps), dense consistency and
pure white colour, which is typical of the coconut
milk [3]. The low-fat beverages were characterized
by a uniform appearance (without delamination
and lumps), slightly ductile and compact consist-
ency, and by white colour.

It is noteworthy that the beverages showed
significant changes in consistency during storage,
becoming thinner visually than immediately after
production. However, the changes in appearance
and consistency observed during the storage pe-

Tab. 3. pH and textural parameters of fermented
coconut milk beverages stored under refrigeration.

tsir':éa[%? Full-fat beverage Low-fat beverage
pH value
0 4.38+0.422 4.41+0.402
7 417 +£0.24a 4.46+0.32a
14 421+0.212 4.41+0.362
21 4.18+0.27a 4.50+0.462
28 410+0.282 423+0.162
Hardness [mJ]
0 36.82 +2.392 107.82 + 4.98b
7 40.92 +3.452 104.21 +6.96P
14 43.49 + 3.262 98.51 +1.63P
21 4410+ 3.862 109.18 +8.73P
28 42.73+6.142 112.70 +6.00b
Adhesiveness [mJ]
0 10.41 +0.602 12.30+1.75P0
7 10.84 £0.752 12.98+1.71P
14 12.61 +2.582 13.86+1.67P°
21 11.95+2.32a 14.59 +2.27b
28 11.11+1.852 14.49+1.700
Syneresis [%)]
0 9.8+0.52 14.6+0.5¢
7 11.1+0.7b 14.7+0.8¢
14 12.1+0.4b 14.7+0.3¢
21 11.6+0.4b 14.7+0.4¢
28 11.5+£0.2b 14.0+0.9¢

Values represent mean =+ standard deviation (n = 6).
Different superscripts for the results of a specific parameter
show significant difference at the p-value of 0.05.
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riod were not reflected by changes in syneresis of
stored beverages.

The data presented in Tab. 3 prove that the
hardness value of the fermented coconut beverage
samples was statistically dependent only on the fat
content (p = 0.0000) and not on the storage time
(p = 0.1442). Interestingly, the hardness value was
found to be higher in the low-fat fermented coco-
nut beverages when compared to the full-fat ones.
We can conclude that, regardless of the composi-
tion of coconut fatty acids, the content of non-fat
solid mass had a greater impact on the hardness of
the sample, as in case of milk yogurt.

The non-fat solid mass content determines the
physical properties of the final yogurt product. In
case of milk yogurt, an increase of the milk pro-
tein content increases the amount of bound water
and firmness of the resulting gel. In our studies,
the content of non-fat solid mass was higher in
low-fat than full-fat fermented coconut beverages
samples. In addition, we used the addition of na-
tive wheat starch and agar, which stabilized the
resulting gel of non-fat solid mass in fermented co-
conut beverages samples.

Adhesion is defined as the work that is
necessary to overcome the forces of attraction
that act between the surface of the sample and
another body with which it comes in contact with
(e.g. tongue, teeth, palate). The data presented
in Tab. 3 prove that the adhesion value of fer-
mented coconut beverage samples was statistically
dependent only on the fat content (p = 0.0028),
but not on the storage time (p = 0.3017).

The value of adhesiveness was demonstrated
to be higher in the low-fat fermented coconut
beverage than in the full-fat one. This finding is
in contrast to the results published by SIMUANG
et al. [22], who showed that fat content had sig-
nificant effect on the rheological property of co-
conut “milk”. The rheological properties of coco-
nut “milk” with different fat contents (15-30 %)
were studied by SIMUANG et al. [22] at a range
of temperatures of 70-90 °C. As we know, coco-
nut “milk” is an oil-in-water emulsion rich in fat,
which contains a lot of saturated medium-chain
fatty acids [1-3]. The saturated fatty acids from
12:0 to 24:0 have a waxy consistency at room tem-
perature and this explains why the composition of
saturated medium-chain fatty acids in the tested
coconut beverage samples could determine the
structural features, as it results from the data pre-
sented in Tab. 1. Therefore, we can conclude that
the different analytical methods used could ex-
plain the differences in our and cited results. As
another possible source of discrepancies, it can be
mentioned that SIMUANG et al. [22] studied unfer-
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mented coconut “milk”, and our samples were fer-
mented coconut milk beverages.

It has been established that the texture of fer-
mented beverages may depend on the metabolic
activity of the lactic acid bacteria in the fermenta-
tion process [23, 24]. Yogurt bacteria that produce
extracellular polysaccharides (EPS) are commonly
used in the dairy industry to improve yogurt tex-
ture by enhancing viscosity, independent of the
fat content. Exopolysaccharides produced by lac-
tic acid bacteria may contribute to the texture,
flavour, and viscosity of the fermented matrix
[23-25]. This can explain the differences between
our results and literature data, since our beverages
were fermented using an industrial yogurt culture,
which produced a dense consistency and a pure
yogurt flavour. The YO-MIX 205 LYO starter
used in our experiments is a mildly acidifying cul-
ture with high polysaccharide production that pro-
duces a “mild” yogurt with medium thickness and
with “clean” yogurt flavour. It is obvious that the
low-fat samples contain more fermentable sub-
strate and starter bacteria have a greater impact
on the non-fatty components contained than in the
full-fat fermented coconut beverages. In addition,
starter bacteria selected for the production of yo-
gurts with a thick consistency are characterized by
the ability to produce exopolysaccharides, which
modify their properties during storage. Some data
in this regard are available in literature on fer-
mented plant beverages and milk yogurts [8, 21,
26] but no information is available in this respect
on fermented coconut beverages.

The data presented in Tab. 3 prove that the sy-
neresis value of the fermented coconut beverages
depended on both the fat content (p = 0.0000) and
the storage time (p = 0.0459). A higher syneresis
value was observed in the low-fat fermented coco-
nut beverages compared to the full-fat ones. It is
worth noting, however, that in the case of the full-
fat beverage, the value of this parameter changed
significantly during the refrigerated storage, while
the low-fat beverage was characterized by a stable
syneresis value throughout the storage period.
Some data in this regard are available in literature
on fermented beverages derived from vegetable
or dairy sources [27-30] but no information is
available in this respect on fermented coconut
beverages stored under refrigeration.

CONCLUSIONS

An increase in the fat content, from 20 g-kg-1 to
150 g'kgL, of the fermented coconut milk beverage
samples achieved by the addition of raw ,,organic”
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coconut oil (rich in saturated fatty acids, mainly
lauric and myristic acids) led to changes in select-
ed qualitative properties. In addition, some of the
studied qualitative properties changed during re-
frigerated storage of the fermented coconut milk
beverages samples.

The pH values of the fermented coconut milk
beverages did not depend on the fat content and
on the duration of storage at 6 °C during 28 days.

The textural changes measured instrumentally
were not reflected in the appearance and consist-
ency of the samples when analysed visually. The
full-fat beverages were initially characterized
visually by uniform appearance, dense consistency,
and pure white colour, which is typical of the co-
conut “milk”. The low-fat beverages were charac-
terized by a uniform appearance, slightly ductile
and compact consistency, and white colour. The
textural properties and syneresis of the fermented
coconut “milk” beverage samples, instrumentally
examined, were statistically dependent on the fat
content and/or storage time. The hardness and
adhesiveness of the low-fat fermented coconut
“milk” beverages were found higher compared to
the full-fat ones, but did not depend on the storage
time. A higher syneresis value was observed in the
low-fat fermented coconut milk beverages com-
pared to the full-fat ones, but only in the case of
full-fat fermented coconut milk beverages this
value changed significantly during the refrigerated
storage.

The population of S. thermophilus, Lactoba-
cillus spp. and bifidobacteria in the fermented
coconut “milk” beverages did not depend on the
fat content. Only the storage time of samples
had a significant impact on the population of
lactobacilli and bifidobacteria. The population
of S. thermophilus proved to be resistant to the
conditions of refrigerated storage of fermented
coconut “milk” beverages samples for 28 days.
Increasing the fat content of the fermented co-
conut beverages by adding raw “organic” coco-
nut oil resulted in the increase in the content of
sterols originating in the coconut oil (B-sitosterol,
AS-avenasterol, stigmasterol and campesterol).
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