Pre prints.org

Article Not peer-reviewed version

Artisan Cheese Cream Fermented with
Kefir Grains

Denise Rossi Freitas , Eliana Setsuko Kamimura , Ménica Roberta Mazalli i

Posted Date: 11 July 2024
doi: 10.20944/preprints202407.0969.v1

Keywords: Cream cheese; Kefir, Probiotic; short chain fatty acids

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/3672282
https://sciprofiles.com/profile/3536578
https://sciprofiles.com/profile/3052383

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 July 2024 d0i:10.20944/preprints202407.0969.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Artisan Cheese Cream Fermented with Kefir Grains

Denise Rossi Freitas 1, Eliana Setsuko Kamimura 2 and Monica Roberta Mazalli 2*

! University of Sao Paulo, Brazil, Post-Graduation at Faculty of Animal Science and Food Engineering of the
University of Sao Paulo; denise.rossii@gmail.com

2 Department of Food Engineering, University of Sao Paulo, Brazil; elianask@usp.br

* Correspondence: mazalli@usp.br

Abstract: This is the first study that investigates the effect of kefir with an emphasis on the production of short-
chain fatty acids (SCFA) during the fermentation process in food products. The products developed and
characterized were an artisanal cream cheese without cream and with added cream and for the analysis of the
fatty acid profile, both cream cheeses were compared with commercial cream cheese. The artisan cream cheese
had a high amount of lactic acid bacteria characterizing the product formed by lactobacilli and a low
concentration of lactose due to the fermentation process. Compared to commercial cream cheese, our products
without and with added cream had a higher concentration of short-chain fatty acids (SCFA), especially butyric
acid which is important for the health of the gastrointestinal tract and oleic fatty acid which has been associated
with the prevention and control of some diseases. Overall, the artisan cream cheese cream with fermented
cream with kefir grains is a functional product with an innovative character compared to current products on
the market and was well accepted by the younger public. This new product comes as an option for those who
need to change their eating habits and maintain a healthy lifestyle.

Keywords: cream cheese; kefir; probiotic; short chain fatty acids

1. Introduction

Kefir grains vary in size from 1 to 4 cm in length and resemble small cauliflower florets with an
irregular shape and a color ranging from white to light yellow and are made up of lactose-fermenting
and non-lactose-fermenting yeasts [1]. Kefir is a homemade viscous and slightly effervescent
beverage obtained by milk fermentation with kefir grains, which are built up by a complex
community of lactic acid and acetic acid bacteria and yeasts confined in a matrix of proteins and
polysaccharides and its consumption has been associated with a wide range of functional and
probiotic properties that could be attributed to the microorganisms present in kefir and/or to the
metabolites synthesized by them during milk fermentation [2].

Regular consumption of kefir is important for the health of the gastrointestinal tract and has
been associated with better digestion, as kefir fermented dairy products generally have (-
galactosidase activity and a reduced lactose content compared to milk, making them ideal for those
suffering from lactose intolerance [3,4]. In addition, kefir has been associated with many other health
benefits, including cardiovascular, immune, nervous system, cancer prevention and therapeutic
agent in clinical trials [5]. Its importance in cancer prevention is due to the antimutagenic action and
antitumor properties of the lactic acid bacteria in kefir [6].

Fermented foods with probiotic properties have the ability to modulate the intestinal microbiota,
improve the control of intestinal permeability, increase its barrier function and assist in the
production of short-chain fatty acids (SCFA) which have an anti-inflammatory and protective effect
on the intestinal mucosa [7,8]. In this regard, probiotics can improve the immune function of the
mucosa of the digestive tract and consequently of the body through the anti-inflammatory effect
related to its probiotic microbiota and its own substances metabolized in the intestine, such as (SCFA)
[9]. The role of microbiota-derived (SCFA) in neurological disorders and other diseases associated
with intestinal bacterial dysbiosis together with dietary modulation, probiotics, prebiotics and fecal
microbiota transplantation are potentially capable of changing inflammatory nervous diseases [10].
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The production of (SCFA), such as butyrate, produced by fermentation in the large intestine by
the intestinal microbiota has been shown to be protective against insulin resistance and fatty liver
[11,12]. A normally low production of butyrate has an effect on the autoimmunity associated with
type I diabetes [13] and may decrease the intestinal microbiota of patients with type II diabetes,
compared to healthy individuals [14]. An imbalance of the intestinal microbiome that affects SCFA-
producing bacteria often occurs in patients with inflammatory bowel diseases, irritable bowel
syndrome, type 2 diabetes, obesity, autoimmune diseases or in patients with cancer [15-19].

Most studies on kefir consumption only focus on the production of short-chain fatty acids
present in the intestine. However, there is also a need to investigate the effect of kefir with an
emphasis on the production of short-chain fatty acids and also other important fatty acids, such as
oleic acid during the fermentation process in food products.

The probiotics available on the market are fermented beverage made with milk, because dairy
products serve as an ideal vehicle for the survival of probiotics in gastric juice, as they have a
buffering and protective effect. Nevertheless, several challenges remain regarding the stability and
functionality of probiotics in dairy products. Cheeses are equally efficient as a vehicle compared to
fermented milks and yogurts. Consequently, a new challenge arises in designing and monitoring
probiotic foods that can preserve probiotic function until the moment of consumption [20,21]. The
determination of the fatty acid profile during the fermentation process using kefir in the production
of creamy cheese directs future research and possible applications in dairy products richer in fatty
acids beneficial to human health.

Our artisan cream cheese with fermented cream with kefir grains is a functional rich in oleic
fatty acid and innovative product compared to current products on the market and was well received
by the younger public. In this context, the objective of the present study was to develop and
characterize cream cheese fermented with kefir grains; determine its fatty acid profile with an
emphasis on short-chain fatty acids and carry out sensory analysis of the product's global acceptance.
In this context, the objective of the present study was to develop and characterize cream cheese
fermented with kefir grains; determine its fatty acid profile with an emphasis on short-chain fatty
acids and carry out sensory analysis of the product's global acceptance.

2. Materials and Methods
2.1. Artisan Cheese Cream Fermented with Kefir Grains

The whole raw milk was pasteurized and at room temperature 50 g of milk kefir grains were
added to 500 ml of milk. The fermentation period was 30 hours at a temperature of 20°C.
Subsequently, the sample was filtered through a sieve to remove the kefir grains and then a cloth
filter was used to separate the serum and obtain a paste mass (50 g) to which 2 g of cream was added
to obtain creamy cheese (Figure 1).

2.2. Lactic Acid Bacteria Count

The sample was prepared (Figure 1) according to the methodology [22]. The total count of viable
lactic bacteria was performed using serial dilutions (between 10-6 and 10-8) and spreading in plates
containing MRS Agar medium and incubation at 37 °C. The number of viable lactic cells was obtained
by direct plate count and was expressed in colony forming units (CFU) per mL.

2.3. Soluble Solids, pH, Acidity Measurement, Centesimal Composition and Determination of Carbohydrate
Reduction in Lactose

The concentration of soluble solids for brix scale measurements was analyzed in portable analog
refractometer (Bel RTS). The pH measurement was analyzed in digital pHmetro (Mettler Toledo).
The measurement of acidity, centesimal composition and determination of carbohydrate reduction
in lactose was based on the method described by [23].


https://doi.org/10.20944/preprints202407.0969.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 July 2024 d0i:10.20944/preprints202407.0969.v1

2.4. Fatty Acid Profile

For analyze the fatty acid profile, artisanal cream cheese fermented with kefir grains with the
addition of cream and without the addition of cream was compared with commercial brand cream
cheese.

The sample preparation was based on the method described by [24,25]. Methylation of samples
according to methodology [26]. The quantification and identification of short chain fatty acids was
performed using undecanonical acid (Chem Service Inc) as internal standard and fatty acid methyl
ester (FAME, Sigma Aldrich) and a gas chromatograph with Flame Ionization Detector (FID) detector
methodology described by [27]. Chromatographic Conditions were: column: J&W DB-FastFAME GC
Column, 30 m, 0.25 mm, 0.25 pm, 7 inch cage; Column temperature: 250 °C; Runtime: 19 minutes;
Injection volume (Loop): 1.0 ul; Split: 50:1; Temperature: 250 °C and 250 °C.

Pasteurized milk
500ml

10% kefir culture
(50 grams)

Fermentation
process

30h, 20°C

Filtration (sieve)

Flltere(:n fi?lr(mented Kefir Culture

1

Filtration (cloth
strainer)

New substrate

Serum Sourdough

50 grams of cream
cheese with the
addition of 2 grams
of cream

50 grams cream
cheese without
cream

Figure 1. Flowchart of artisanal production of fermented kefir grains to obtain cream cheese.

2.5. Sensory Analysis

A total of 120 people received two samples of the artisanal cream cheese with cream to assess
the overall acceptance of the product. The cream cheese was served on toast and people were given
a 180ml glass of water to cleanse their taste buds between one sample and the next. The acceptance
test with Hedonic Scale (1-hated to 9-loved it) was applied, and in addition, the questionnaire: 1)
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Would you buy this product? ( )yes, (),no () maybe; 2) Is this product similar to you? () Cottage
cheese; () Cream cheese; () Yogurt; () None of the above.

3. Results

This section may be divided by subheadings. It should provide a concise and precise description
of the experimental results, their interpretation, as well as the experimental conclusions that can be
drawn.

3.1. Lactic Acid Bacteria Count

The samples of cheese cream fermented with kefir grains showed a high amount of lactic
bacteria, with an average of colony forming units (CFU) of 5.6 x 107 CFU/ ml-1.

The samples of cheese cream fermented with kefir grains showed a high amount of lactic
bacteria, with an average of colony forming units (CFU) of 5.6 x 107 CFU/ ml-1, characterizing a
product formed by lactobacilli. To ensure a continuous effect on the human body, Normative
Instruction 46/2007 [28] of the Ministry of Agriculture, Livestock and Supply (Brazil), establishes the
minimum count of total lactic bacteria in kefir-based foods of 107 CFU/ml-1. Fermented milk contains
109 to 1010 CFU/mL-1 of viable lactic acid bacteria [29]. The kefir microbial community comprises a
complex mixture of lactic acid bacteria, acetic acid bacteria and yeasts. Strains of the genus
Lactobacillus are recognized for their therapeutic capacity, highlighting their anti-inflammatory and
anticarcinogenic activities [30,31]. Probiotics are the target of studies due to their functional capacity
that covers endocrine, immunological and gastrointestinal aspects. The consumer’s search for foods
that offer additional health benefits has grown considerably and, in this sense, industries have sought
innovation to meet these expectations.

3.2. Soluble Solids, pH, Acidity Measurement and Determination of Carbohydrate Reduction in Lactose

The values of brix-grade soluble solids in samples of whole milk and whole milk fermented with
kefir before and 30 hours after fermentation are 9,2 and 6, respectively. Whole milk fermented with
kefir presented significantly lower Brix level (p<0.05) compared to the initial sample without
fermentation. Whole milk fermented with kefir presented lower soluble solids contente. This is
because during the fermentation process, kefir consumes milk soluble solids for its growth and
converts them into other products and various important metabolites such as peptides, amino acids,
vitamins, ethanol and CO2 that contribute to the flavor and aroma of the product [32,33].

The pH value decreased and the percentage of lactic acid increased (p<0.05) in the samples after
30 hours of fermentation, respectively (Table 1). The pH value decreased and the percentage of lactic
acid increased. In the literature, similar pH values were found ranging from 3 to 4 in fermented milk
[34,35]. The pH can also reduce the level of alcohol produced during the process, for example, using
kefir grains to 1% at a pH of 4.5 led to a decrease in alcohol level to 0.3% in goat milk [36]. Lactic acid
is produced from lactose degradation, while diacetyl and acetoin are formed from citric acids and
lactose. While acetaldehyde is produced from the degradation of proteins, it is used as a source of
growth for microorganisms. Kefir fermentation must contain an acidity of less than 1,0g of lactic
acid/100g. According to the quality standards of fermented milk, the acidity was within the values
determined by the legislation [37]. Studies found higher acidity values of 0.88 to 1.17g/100g in
fermented products sold in the country and similar values with average values of 0.87 to 1.20g/100g
[34,35]. the lactic acid value of 1.89 is considered ideal for a kefir grain concentration of 5% [38].

Table 1. Values of pH and percentage of lactic acid in samples of pasteurized whole milk and whole
milk fermented with kefir before and after fermentation.

Whole milk Whole milk fermented with kefir
before fermentation 30 hours after fermentation

6,67 a 3,94Db
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6,72 a 3,92b
6,73 a 3,93b
6,71+0,03 a 3,93 +0,01b
6,67 a 3,94b
% lactic acid
0,32103 b 0,50271 a
0,33149 b 0,62922 a
0,34483 b 0,79341 a
0,33+0,01b 0,64 +0,08 a

n=3. Different lowercase letters on the same line indicate differences between values of (p<0.05) within the group,
according to the t test.

Table 2 describes the analysis of the reduction of carbohydrates in lactose. A significant
reduction (p<0.05) in lactose was observed after the fermentation process of fermented cheese cream
with cream and without cream compared to pasteurized whole milk. A significant reduction in
lactose was observed after the fermentation process of fermented cheese cream with cream and
without cream compared to pasteurized whole milk. Lactose originally present in fermented
beverages undergoes lactic acid fermentation, so its concentration is lower than in processed milk
[39]. This process has already been observed with hard cheeses that have proven to be the most
suitable for consumption by people with lactose intolerance. Milk-based probiotic products for vegan
and lactose intolerant populations are therapeutic and dietary support for the gastrointestinal tract
[3]. The challenge of the dairy industry is to develop new products with reduced lactose content, but
what you see is a range of plant products that do not have the same concentration of vitamins and
bioavailable calcium as those found in milk and its derivatives.

Table 1. Analysis of the reduction of reducing carbohydrates in lactose.

Fermented Cheese Cream Fermented Cream Cheese

% Pasteurized whole milk with Cream without Cream

Total carbohydrates 3,71a 2,46b 1,97¢

Glucose-reducing 373 2 46b 2 07c
carbohydrates ’ ’ ’

Total carbohydrates in 371a 2 46b 197¢
Glucose ’ . !

Lactose 5,19a 3,42b 2,88¢

Sucrose 0 0 0

n=3 Different lowercase letters on the same line indicate differences between values of (p<0.05) within the group,
according to the t test.

3.3. Centesimal Composition

Table 3 describes the centesimal composition of fermented cheese cream without and added cream.

Table 3. Centesimal composition.

Fermented Cream Cheese Fermented Cheese Cream

(%) without Cream with Cream
Humidity 80,4 80,1
Carbohydrates 8,9 8,9
Protein 5,7 5,7
Lipid 4,3 4,6
Ashes 0,7 0,7

n=3 Different lowercase letters on the same line indicate differences between values of (p<0.05) within the group,
according to the t test.
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According to the USDA food composition table [40], when fermented cheese cream without
added cream is compared with some commercially available dairy products, it resembles the
composition of the whole yogurt sample in (g) (moisture: 85.3, carbohydrates: 5.57, protein: 3.82,
lipids: 4.48 and ash: 0.85), but with higher carbohydrate and protein content and compared to ricotta
cheese in (g) (moisture: 72.9 , carbohydrates: 6.86, protein: 7.81, lipid: 11 and ash: 1.36) has lower
protein content, lipids and ashes. In our study, 2g of cream at 50g of fermetada per kefir was added
to obtain the cream cheese, which adds 4% fat to the product, even lower compared to extra fat cheese
with a fat content equivalent to 60%; fat cheese with a content between 45 and 59.9%; semi-fat cheese
25 to 44.9%; low-fat cheese with a content of 10 to 24.9%; skimmed cheese with a content of less than
10%. Commercial cream cheese is characterized by a minimum fat content in the dry extract of 25g/
100g and a maximum moisture content of 78g/ 100g [37].

3.4. Fatty Acid Profile

In the analysis of the profile of commercial cream cheese fatty acids, cream of fermented cheese
without and with cream (Table 4), the concentrations of butyric fatty acid (C4:0) to caprice fatty acid
(C10:0) stood out in cream of cheese fermented with cream. Probably the addition of cream and/ or
the fermentation process itself of the cheese has contributed to the increase of short chain fatty acids
in the product. This result counters what most research holds that SCFA are the result of fermentation
of complex carbohydrates (fiber and starch) that digestive enzymes are not able to decompose. SCFA
production can occur in the product, even before being consumed, this fact adds value to the product
and defines its functionalities. [7,8,41] the SCFA has the ability to modulate the intestinal microbiota,
improve the control of intestinal permeability, increase its barrier function, anti-inflammatory action,
activation of digestive enzymes.

Saturated fatty acids with the potential to develop cardiovascular diseases such as lauric,
myristic, palmitic and stearic fatty acids were higher in fermented cream cheese with cream than in
commercial cream cheese. The amount of saturated fatty acids in dairy fat can vary depending on the
type of milk and the production process, but in general, dairy fat contains about 60% of saturated
fatty acids that are mainly long-chain, including lauric acid, palmitic acid and stearic acid [42].
Previously, all saturated fatty acids such as myristic, palmitic and stearic were related to the increase
in the concentrations of LDL cholesterol and apolipoprotein B [43] but, the stearic fatty acid reduced
LDL cholesterol, was neutral in relation to HDL cholesterol and reduced directionally the ratio
between total cholesterol and HDL cholesterol [44]. On the other hand, palmitic acid did not present
associations with cardiovascular risk factors or with inflammatory markers and stearic acid was
neutral on blood lipids but is associated with biomarkers of inflammatory and endothelial
dysfunction in individuals with cardiovascular risk [45].

Table 4. Fatty acid profile in commercial cream cheese brand, fermented cream cheese without cream
and fermented cream cheese with cream.

A,Cu,io Graxo Cream Cheese Cream of leeese Cream of Cheese Fermented

Trivial names R Fermented without .

Commercial with Cream
(g/100g) Cream
C4:0 (butyric) 0,01b + 0,01 0,004c + 0,00 0,08a + 0,00
C6:0 (caproic) 0,02b + 0,02 0,004c + 0,00 0,08a + 0,05
C8:0 (caprylic) 0,01b + 0,01 0,002c + 0,00 0,06a + 0,03
C10:0 (capric) 0,04b + 0,02 0,014c + 0,00 0,15a+ 0,05
C12:0 (laurico) 0,08b + 0,03 0,039¢ + 0,00 0,22a + 0,06
C14:0 (myristico) 0,37a + 0,08 0,209¢ + 0,01 0,95a + 0,28
C14:1 (myristoleic) 0,03b + 0,01 0,014c + 0,00 0,08a + 0,02
15:

C15:0 0,04b + 0,01 0,031c +0,00 0,11a+0,03

(pentadecanoic)
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C16:0 (palmitic) 1,62¢c + 0,01 0,973b + 0,08 1,84a + 0,20
Cl6:1(trans- 0,05b +0,01 0,031c + 0,00 0,132 0,03
palmitolaidic)
170 . 0,03b + 0,00 0,028b + 0,00 0,08a+0,03
(heptadecanoic)
C18:0 (stearic) 0,79¢ + 0,00 0,929b + 0,10 1,51a £ 0,66
C18:1 n9 (oleic) 1,24c + 0,06 1,401b + 0,14 3,26a + 0,17
C18:2 n6 (linoleic) 0,08b + 0,01 0,071c + 0,00 0,13a+0,04
C20:0 (arachidic) 0,10c £ 0,01 0,175b + 0,02 0,26a +0,05
C22:0 (beenic) 0,00a + 0,00 0,008a + 0,00 0,01a+0,00
C2.0:4 . 0,00a + 0,00 0,01a+0,00 0,08a +0,00
(arachidonic)
Total fatty acids
Saturated 3,13b 2,43c 5,35a
Unsaturated 1,60b 1,35¢ 7,62a
Trans fatty acid 0 0 0
Monounsaturated 1,31c 1,45b 3,47a
Polyunsaturated 0,09b 0,09b 0,15a
Omega 3 Oc 0,01b 0,02a
Omega 6 0,08b 0,08b 0,45a
Omega 9 1,24c 1,40b 3,30a

n=3. Different lowercase letters on the same line indicate differences between values of (p<0.05) within the group,
according to the t test.

Although the saturated fatty acids were higher in increasing order in cream cheese with cream,
cream cheese without cream and in commercial cream cheese, it was also observed that the
concentration of unsaturated was also higher and the monounsaturated were highlighted,
concentration of oleic fatty acid (C18:1 w9). In this sense, fermented cheese creams with and without
cream showed a profile of fatty acids that contribute to a healthier diet. The review by [46] reports
that oleic fatty acid is an antitumor agent in different types of cancer and mainly has antiproliferative
action including suppression of migration and proliferation of breast cancer cells, as well as
stimulation of tumor suppressor genes. In some studies a diet rich in oleic fatty acid has positive
results in disorders related to inflammation and protects against metabolic syndrome and risk factors
for cardiovascular diseases [47—49]. Replacing 1% of lauric and palmitic acids with Mono or
Polyunsaturated fatty acids reduces the risk of coronary heart disease. This effect is associated with
the impact of unsaturated plasma lipids that reduced the concentrations of total cholesterol (TC), low
density lipoprotein (LDL) and high density lipoprotein (HDL) [50].

3.5. Sensory Analysis

In the overall evaluation of product acceptance, the majority of the participants in the research,
71.7% were female. The predominance of age was in the age group from 21 to 25 years (37%), under
20 years (36%). On average 14% of the survey participants answered that they liked it slightly, 24%
liked it moderately, 24% liked it very much, 18% loved it and only 1 to 3% disliked the artisanal
cheese cream with cream fermented with kefir grains. Regarding the questionnaire question: would
you buy this product? 60% answered yes, 30% answered maybe and 10% answered no and for you
this product resembles? () Cottage cheese; () Creamy cheese; () Yogurt; (), 44.17% answered that the
product resembles yogurt, due to the acidity present in the product, 27.5% resembles a creamy cheese,
due to its firmer consistency, less moist, 25% found similar to curd and 3,33% none of the alternatives.
In the overall evaluation of product acceptance, generally speaking, the artisanal cheese cream with
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cream fermented with kefir grains was well accepted by the young public and and 60% responded
that they would buy the product.

4. Conclusions

The artisanal cheese cream fermented with kefir grains is a functional product with an
innovative character compared to current products on the market and was well accepted by the
younger audience.

The artisanal cheese cream by the presence of short chain fatty acids and oleic fatty acid, high
amount of lactic bacteria characterizing the product formed by lactobacilli and low concentration of
lactose due to the fermentation process, comes as an option for those who need to change their eating
habits and maintain a healthy lifestyle.
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