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Although goat milk products have numerous health benefits, they are rarely bought and
consumed in Hungary. The main objective of our empirical research was to analyse the
respondents’ perception and acceptance towards cottage cheese made from goat milk in
Debrecen, Hungary. The research method was blinded testing of cottage cheeses made
from cow, sheep and goat milk. The research has been carried out in the autumn, 2018
and beginning of 2019 with a sample of 202. Based on the results it can be stated, that
respondents had rather similar opinion (outlook, smell, taste, fatness and colour) on the
three tested cottage cheeses. The affordable price is almost the same, roughly 0.8 — 1.0
EUR/250 gr. Regarding the preferred way of consumption, respondents would eat the cow
and goat cottage cheese sweet while the sheep cottage cheese salty. This result might be
related to their natural characteristics. Our blinded test did not support the negative
stereotypes toward goat milk products. When marketing Hungarian goat cottage cheese,
its colour, outlook, fatness, healthiness, ways of consumption (recipes) and local
handmade nature should be emphasised.

1 Introduction

Milk is a prehistoric source of food for mankind produced by mammals to feed their infants
(Kanwal et al. 2004 in Rasheed et al. 2016). Milk plays essential role in our daily life. It is consumed
fresh and also in the form of various products such as yogurt, cheese, butter, etc. (Khan & Masud,
2013 and Sameen et al. 2010 in Rasheed et al. 2016).

Goat milk differs from cow or human milk in having better digestibility, alkalinity, buffering
capacity and certain therapeutic values in human nutrition and medicine (Haenlein & Caccese 1984;
Park & Chukwu 1989; Park 1994). The unique characteristics of goat milk have been fairly well
surveyed regarding nutritional value and health effects. The superior digestibility of goat milk, the
proper composition of fatty acids, protein and its content of bioactive compounds seem to give
properties suitable for treating or preventing certain medical conditions. Goat milk has beneficial
effects on malabsorption disorders and inflammatory bowel diseases. Goat milk contains higher
amounts of calcium, magnesium and phosphorous than cow and human milk. More medium chain
triglycerides and proteins occur in goat milk, and have been recognised as unique lipids and proteins
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with unique health benefits. The soft curd of goat milk may be an advantage for adult humans
suffering from gastrointestinal disturbances and ulcers. Goat milk is important for prevention of
cardiovascular disease, cancer, allergy and microorganism and used for stimulation of immunity. Goat
milk is recommended for infants, old and convalescent people (Haenlein 2004; Zenebe et al. 2014).

Comparing the biological value of goat, sheep and cow milk protein, Fenyvessy (2009) stated that
the protein of goat milk was the most valuable, followed by the protein of sheep and cow milk. The
ratio of essential amino acids was 46.7% in cow milk, 48.0% in sheep milk and 52.5% in goat milk
(Agnithori et al. 1993 and Fenyvessy et al. 2001 in Fenyvessy 2009).

Goat milk has predominantly smaller fat globules compared to cow milk and is easier to digest
(Fevrier et al. 1993; Jandal 1996; Lopez-Aliaga et al. 2003; Ramos Morales et al. 2005; Olalla et al.
2009; Yangilar 2013).

Jenness (1980) reports that one of the most important contributions of goat milk to human nutrition
is the calcium and phosphate that it supplies. Human milk contains much less of these minerals. Goat
milk provides a great excess of Ca and P, in relation to energy to human infants. Both calcium and
phosphorus of goat milk are absorbed by the human infant.

Goat milk has been recommended as a substitute for patients allergic to cow milk (Taitz &
Armitage 1984; Park 1994; Guo et al. 2004; Yangilar 2013). 40-100% of patients allergic to cow milk
proteins tolerate goat milk (Zeman 1982; Park 1994). The uniqueness of goat milk, yoghurt and cheese
in human nutrition has several aspects: goat milk can be used for the treatment of direct or indirect
cow milk allergy (Grezesiak 1989 in Anaeto et al. 2010). Yangilar (2013) also emphasises that the
goat’s milk nutritional properties and lower allergenicity in comparison to cow milk, especially in
non-sensitised children, has led to an increased interest in goat milk as a functional food, and now it
forms part of the current trend to healthy eating in developed countries. However, Polgar (2009) and
Domonkos & Geiner (2009) indicate that the research results on this issue are rather contradictory.
Robinson (2001) also emphasises that further research and controlled trials using in vitro and in vivo
immunological techniques are needed to address the value of goat milk in cows milk protein
intolerance and lactose intolerance.

The higher proportion of medium-chain fatty acids in goat milk are known to be anti-bacterial,
antiviral, inhibit development and dissolve cholesterol deposits, and be absorbed rapidly from the
intestine (Shingfield et al. 2008)

1.1  Production and consumption of goat milk products in Hungary

Until the end of the 1990s, goat breeding in Hungary was relatively unimportant. However, new
demand for so-called alternative products meeting the requirements of healthy nutritional programmes
began to appear in the country, as well. Initially, this new demand was met with imported products,
since the national goat population and goat dairy products could not compete with imported products
(Marticsek et al. 1999). Due to many efforts, today, local goat milk and manufactured goat milk
products can meet any and all market requirements (Szigeti 2004).

The number of individuals and companies keeping goats as a livelihood generated income or
business reasons is probably a few hundred in Hungary. The number of farmers keeping some goats as
a hobby or providing the family with goat milk is probably a few thousand (Kukovics 2007a). There
are around 3-5,000 goat keepers in Hungary (the exact number is not known) and less than 80% keeps
less than 10 goats. The breeds mainly belongs to Hungarian breeds, but 10% stem from imported
breeds, such as Saanen, Alpine, Boer or Anglo-Nubian (Kukovics 2008a). Many poor people keep
goats in Hungary, in mainly underprivileged regions (Kukovics 2007b). The production level (and
number of animals), as well as keeping conditions are lagging behind the data for France, Spain, Italy,
Greece and the Netherlands (Kukovics 2008b). Production level of the sector is weak and has been
struggling with several problems for many years. The number of goat breeders and goats continuously
fluctuates and the data are patchy. With the growing importance of healthy nutrition and lifestyle,
growing demand is expected for goat milk and goat milk products that could contribute to the
development of the goat sector (Kocsisné Graf 2011).

The main product of the goat sector is milk. The estimated goat milk production is around 3-5
million litre per year, but only 0.6 million litres are manufactured by milk factories. The main income
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of milk producing farmers comes from milk and manufactured goat milk products. It is common in the
sector that goat breeders sell the produced goat milk and self-made dairy goat products directly
(Hungarian Chamber of Agriculture 2017).

Mowlem (2005) in Csap6 and Csaponé (2019) mentions that in the UK there is s considerable
prejudice against goat products. He assumes that goat milk would be described by almost everyone
who was not a goat enthusiast as ‘strong, smelly, salty or sweet’. The situation is rather similar in
Hungary.

Szigeti (2004) and Szigeti (2005) report on the results of an empirical research study carried out in
Hungary. Only a small ratio of respondents reported only very rarely buying and consuming goat dairy
products. The most often purchased product was cheese. The main reason for refusing goat dairy
products were: they did not like the taste of goat dairy products, they did not even know these
products, these products are not easy to find and buy. The main reasons for buying these products are:
healthiness, taste and quality. The respondents were concerned that goat dairy products were
expensive. The research revealed that respondents were not familiar with the available brands and
nutritional benefits of goat dairy products. Another empirical research study (Szigeti el al. 2014)
revealed that the opinion of Hungarian respondents had not changed much since the time of the
previous studies. Goat dairy products are still rarely consumed. The most preferred products are
cheeses, followed by cottage cheese. Goat dairy products should not be considered as mass products;
rather, its niche should be strengthened. In building up their image, primarily their tastiness,
healthiness and traditional nature should be emphasised, but their reliable Hungarian origin, as well as
their quality should also be pointed out.

1.2  Goat milk products: Cottage cheese

The chemical characteristics of goat milk can be used to manufacture a wide variety of products,
including fluid beverage products (low fat, fortified, or flavoured) and UHT (ultra-high temperature)
milk; fermented products, such as cheese, buttermilk or yogurt; frozen products, such as ice cream or
frozen yogurt; butter; condensed/dried products; sweets and candies (Ribeiro & Ribeiro 2010;
Yangilar 2013; Pal et al. 2017). Figure 1 shows the conversion of goat milk into main dairy products.

The high fat-content of goat's milk makes it very suitable for cheese-making, and so some delicious
cheeses can be made (Peacock 1996).

Cheese is a fermented dairy product, which has hundreds of varieties. It is probably the most
popular and well known value added dairy product (Pal 2014 in Pal et al. 2017). It is prepared from
milk with the help of specific enzymes, starter bacteria and organic acid. Cheese is classified into
various categories on the basis of appearance, manufacturing, ripening and chemical composition
(Walstra et al. 2006 in Rasheed et al. 2016). Natural cheese is normally categorised on the basis of
their moisture content or degree of softness or hardness. Cottage cheese is an example of soft cheese
(Rasheed et al. 2016). Cheese can be classified into two groups: fresh and ripened. Fresh cheese is
made from milk coagulated by acid or high heat and must be eaten quite soon after it is made or it will
spoil. Cottage cheese is the most familiar example, but the category also includes cream cheese,
Neuchatel, ricotta and mozzarella. Origin of the milk influences the flavour and aroma of a natural
ripened cheese. Goat’s milk gives the cheese a spicier and more piquant flavour than cow’s milk
primarily because of its fat has more caproic, caprylic and capric acid. These are fatty acids,
distinguished from one another by the length of their carbon side chains. The milk also influences the
colour of natural cheeses. The milk of sheep, water buffalo and some goats has little or no beta
carotene, a yellow pigment, consequently the cheeses made from them are basically white
(Kosikowski 1985).

The Agricultural Handbook No. 54 of the USDA describes over 400 varieties of goat cheese and
lists over 800 names of cheeses, which are mainly made from goat milk or combinations of goat with
other species milk such as cow, ewe or buffalo (Park 1990).
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Figure 1: Conversion of milk into dairy products
Source: Peacock 1996

“Cottage Cheese is a soft, rindless, unripened cheese in conformity with the General Standard for
Cheese (CODEX STAN 283-1978) and the Standard for Unripened Cheese Including Fresh Cheese
(CODEX STAN 221-2001). The body has a near white colour and a granular texture consisting of
discrete individual soft curd granules of relatively uniform size, from approximately 3—12 mm
depending on whether small or large type of curd is desired, and possibly covered with a creamy
mixture (WHO-FAO 2011:148)”. The raw materials can be cows’ milk or buffaloes’ milk, or their
mixtures, and products obtained from these milks (WHO-FAO 2011). Regarding raw materials, the
Codex Alimentarius Hungaricus (2008) specifies the milk of more animals, such as cows’, sheep’,
goats’ and buffaloes’ milk.

The permitted ingredients of cottage cheese are the following:

e  Starter cultures of harmless lactic acid and/ or flavour producing bacteria and cultures of other
harmless micro-organisms

e Rennet or other safe and suitable coagulating enzymes

e  Gelatine and starches: These substances can be used in the same function as stabilizers,
provided they are added only in amounts functionally necessary as governed by Good Manufacturing
Practice taking into account any use of the stabilizers/thickeners listed in section 4 of the Codex

e  Sodium chloride and potassium chloride as a salt substitute

e  Potable water

e  Safe and suitable processing aids (WHO-FAO 2011).
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Carunchia Whetstine et al. (2003) emphasises that the flavour of dairy products, including cheese
has been extensively studied, but dairy products made from goat milk have not been studied to the
same extent as products made from cow milk. Products made from goat milk are typically
characterised by a waxy, animal flavour. The flavours in fresh cheeses are much more delicate that
those in aged cheese.

2 Material and methods

For analysing the perception and acceptance of cottage cheese made from goat, sheep and cow
milk, blinded test was used as a primary research method. Respondents were asked to test the 3
different cottage cheeses. The three cheeses had been purchased directly from local producers, so they
were handmade quality products. Respondents did not know what kind of cottage cheeses they tested.
The cottage cheeses were numbered (No.1: made from cow milk, No.2: made from sheep milk and
No.3: made from goat milk).

Characteristics (outlook, smell, taste, fatness and colour) of the 3 cottage cheeses were tested by the
respondents using Likert scale 1-10 (1 meaning the worst and 10 meaning the best). The affordable
price of 250 gr of the 3 different cottage cheese were also asked, as well as the preferred way of
consumption.

The survey was conducted in the autumn 2018 and the beginning of 2019 with the involvement of
202 respondents. Location of data collection was a postsecondary school and companies in Debrecen,
Hungary. Paper based data collection was carried out during the blinded test. Data were processed in
SPSS. Regarding statistical methods, mean, median, standard deviation coefticient (H) and coefficient
of variation (H2) were calculated. The coefficient of variation is the ratio of standard deviation to the
mean expressed as percentage. Coefficient of variation can be defined as the coefficient of standard
deviation with respect to mean which is generally expressed in terms of percentage. Coefficient of
variation is used to compare the variability of two or more series. Standard deviation coefficient (H) is
the square root of the coefficient of variation.

The introduction of the sample is shown in Table 1. It shows that the proportion of female to male
in the sample is almost two times higher. Regarding the age distribution of the sample, the proportion
of age group 15-24 is the highest. The place of residence is mainly city of county and town (36.6%
and 50.5% respectively). The highest level of school respondents have completed is secondary school
(59%). The perceived income level of respondents was average for most respondents (68.3%).

Table 1: Characteristics of the sample n=202

Gender %
Male 34
Female 66
Age groups
15-24 years 33
25-35 years 15
36-45 years 24
46-54 years 14
55-64 years
65- years 8
Place of residence
Capital city 1
City of county 36.6
Town 50.5
Village 8.9
Educational level
Elementary school 13
Secondary school 59
University degree 28
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Perceived income level
Significantly under the average 3
Under the average 17.8
Average 68.3
Above the average 5
Significantly above the average 5.9

Source: own research, 2018, 2019

3 Results and discussion

Rasheed et al. (2016) carried out sensory evaluation of cottage cheese made from goat, cow,
buffalo and sheep milk. The samples were evaluated by a panel consisting of 17 members by using 9
point Hedonic scale of Larmond. As they report, goat milk cottage cheese has higher mean flavour
score as compared to the other samples. As they report, this result is similar to the results of Soryal et
al. (2004) and Mehanna and Hefnawy (1991). Texture of cottage cheese made from goat milk was
extremely liked by the panel of judges as compared to the other cottage cheese samples. The taste of
goat milk cottage cheese was more acceptable than the other cottage cheese samples. As regards affer-
taste, cottage cheese made from cow and goat milk was more acceptable than that of buffalo and sheep
milk cottage cheeses. They report that this result is similar to the results of Adedokun et al. (2013).
Generally Rasheed et al. (2016) state that all cottage cheese samples were of desirable quality
attributes, but cottage cheese made from goat milk was more likeable compared to the ones made from
sheep, buffalo and cow milk.

Our respondents had to evaluate the three different cottage cheeses using Likert scale 1-10 (1 is the
worst and 10 is the best). Five different characteristics were evaluated by the respondents like outlook,
smell, fatness, taste and colour. The cottage cheeses were marked with numbers and were offered on
separate plates. Cottage cheese No. 1.: made from cow milk, Cottage cheese No. 2.: made from sheep
milk and Cottage cheese No. 3.: made from goat milk. When tasting the cottage cheeses respondents
were asked to fill in a questionnaire.

Evaluation of cottage cheese No 1 (made from cow milk) can be seen in Table 2.

Table 2: Evaluation of cottage cheese No. 1 n=202

Value Characteristics

Outlook Smell Taste Fatness Colour
Minimum 2.0 2.0 1.0 2.0 2.0
Maximum 10.0 10.0 10.0 10.0 10.0
Mean 8.1 7.5 7.3 7.7 8.5
Standard deviation 1.9 2.2 2.6 2.0 1.9

Source: own research, 2018, 2019

Regarding cottage cheese No. 2 (made from sheep milk) the same evaluation system was applied,
results are shown in Table 3.

Table 3: Evaluation of cheese No. 2 n=202

Value Characteristics
Outlook Smell Taste Fatness Colour
Minimum 1.0 2.0 1.0 2.0 2.0
Maximum 10.0 10.0 10.0 10.0 10.0
Mean 7.8 8.0 7.7 7.2 8.2
Standard deviation 2.3 2.0 2.3 2.2 2.1
Source: own research, 2018, 2019
doi: 10.17700/jai.2019.1.1.507 58

Zsolt Csap6, Adam Péntek, Tiinde Csapdné Riskd: Perception and acceptance of cottage cheese made from goat milk —
Statistical analysis of an emprical study



Journal of Agricultural Informatics (ISSN 2061-862X) 2019 Vol. 10, No. 1:53-63

Results for cottage cheese No. 3 (made from goat milk) can be seen in Table 4.

Table 4: Evaluation of cottage cheese No. 3 n=202

Value Characteristics

Outlook Smell Taste Fatness Colour
Minimum 2.0 1.0 1.0 2.0 2.0
Maximum 10.0 10.0 10.0 10.0 10.0
Mean 7.8 7.1 6.5 7.4 8.3
Standard deviation 1.9 2.3 2.6 2.1 1.8

Source: own research, 2018, 2019

Results of the empirical research show, that the means are the highest for cottage cheese No. 1
(between 7.3-8.5). The means are relatively lower in case of cottage cheese No. 2 (7.2-8.2) and the
lowest in case of cottage cheese No. 3 (6.5-8.3). It might reflect that cottage cheese made from cow
milk is the most commonly consumed in Hungary. Cottage cheese made from sheep and goat are not
so widely consumed. Regarding standard deviation, a low standard deviation indicates that the data
points tend to be close to the mean of the set, while a high standard deviation indicates that the data
points are spread out over a wider range of values. The standard deviation shows in all three cases that
our data are not homogenous. The results show that the perceived characteristics of the tested cottage
cheese were more or less similar for respondents, however the data were heterogeneous. This results is
in contrary with the findings of some previous studies (Park 2010 and Mowlem 2005), that goat milk
products have a “special smell or flavour”.

We wanted to know if there is any relation between the perceptible properties (outlook-smell,
smell-taste, fatness-taste, colour-taste). So we set up 5 null hypothesis (HO) and 5 alternative
hypothesis (H1). In the HO we set that the two criteria are independent from each other. In the H1 we
set that the two criteria are not independent from each other. Table 5 shows the result. We can state
that the two criteria aren’t independent from each other and the strengthness of the relations between
the two criteria are moderately strong at every product.

Table 5: Relations between the tested criteria n=202

Relations

Cramer’s V

Cottage cheese No. 1

Cottage cheese No. 2

Cottage cheese No. 3

outlook-smell

0.562

0.517

0.432

smell-taste 0.597 0.602 0.452
fatness-taste 0.516 0.503 0.459
colour-taste 0.434 0.514 0.526

Source: own research, 2018, 2019

We asked our respondents how much they would pay for 250 gr cottage cheese? The mean was
0.88 EUR for cottage cheese No. 1, 1.00 EUR for cottage cheese No. 2 and 0.85 EUR for cottage
cheese No. 3. It shows, that respondents would pay the highest amount for sheep cottage cheese. They
would be willing to pay the lowest price for the cottage cheese made from goat milk. It could be
reasoned with the fact that goat milk products are not easy to buy, their price is high and they are not
widely known and consumed in Hungary.

We asked our respondents how they would eat the tested cheese. There were two options: sweet
(like vanilla flavoured creamy cottage cheese, cottage cheese dumplings, cottage cheese donut, etc.) or
salty (pasta with cottage cheese, cottage cheese spread, etc.). Results can be seen in Table 6. The most
preferred way of consumption is sweet for cottage cheese made from cow and goat milk. Sheep cheese
is basically salty, that might be the reason why respondents would consume it salty.
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Table 6: Preferred way of consumption of the tested cottage cheese n=202

Preferred way of | Cottage Cheese No 1 Cottage Cheese No 2 Cottage Cheese No 3
consumption (Percent) (Percent) (Percent)

Sweet 64.9 243 52.9

Salty 35.1 75.7 47.1

Total 100.0 100.0 100.0

Source: own research, 2018, 2019

4 Conclusions

Goat milk products are not among the everyday consumed dairy products in Hungary due to
several reasons. Among these reasons we have to point out that these products are not easy to
purchase, since they can be purchased mainly directly from the farmers or at large supermarkets. The
price of these products is relatively high and last but not least they said to have (or at least believed to
have) a special “goaty” flavour and smell. Our empirical research with a sample of 202 in Debrecen
region, Hungary explored that the perception of goat cottage cheese regarding its outlook, smell,
fatness, taste and colour is rather similar to the tested cow and sheep cottage cheese. The price our
respondents would be willing to pay was the lowest for the goat cottage cheese. Regarding the
preferred way of consumption, it is rather similar for the tested cow and goat cottage cheese. The
cottage cheese made from sheep milk would be consumed salty by the respondents. Based on these
results we can state that the perception of goat cottage cheese was just slightly worse than of the tested
cow and sheep cottage cheese. Even its smell was not perceived as a negative feature. Our respondents
were willing to pay the lowest price for the goat cottage cheese (0.85 EUR/250 grams). We can
suppose that this price reflects that goat milk products, as well as their price are rather unfamiliar for
Hungarian consumers. The goat milk as an excellent food source is undeniable. When marketing
Hungarian goat cottage cheese, its colour, outlook, fatness, healthiness, ways of consumption (recipes)
and local handmade nature should be emphasised.
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