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Abstract: Goat milk production is a dynamic and continuously expanding branch,
which determines the life of millions of people, as well as constitutes an important
part of the national economies of many countries (SILANIKOVE et al., 2010). Goat
milk and the cheese made from it, was venerated in ancient Egypt, with some
Pharaohs supposedly placing these foods among the other treasures in their burial
tombs (SMITH, 2006). Across the globe, goats can be kept almost everywhere, even
poor surroundings. Goats can play an important role in the human nutrition of the
continuously increasing human population. Goats are able to provide high quality
products under diverse climate conditions and in extreme environments. Globally,
more people drink milk from goats than from any other animal (SILANIKOVE, 1994).
Goat milk plays a decisive role in feeding starving and malnourished people in
developing countries. At the same time in developed countries and also in Hungary
these products are “luxury” consumer goods. Due to its favourable effects on human
health, goat milk has found a niche for itself in the trend towards healthy nutrition, as
well in developed countries. The main objective of our empirical research was to
analyse the respondents’ perception and acceptance towards goat milk cheese in
Debrecen, Hungary through blinded testing of cow, sheep and goat cheese. The
empirical 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
almost the same opinion on the tested cheeses made from cow, sheep and goat
milk, which is in contrary with the findings of some previous studies that goat milk
products have a “special smell or flavour. Based on the correlation test it can be
stated, that there is no significant correlation between the age of respondents and
the affordable cheese price, (how much respondents would pay for it) and between
the income and the cheese price. The affordable price proved to be the highest for
the goat cheese which may reflect its perceived high quality.
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1. Literature Review

1.1. Goat keeping and goat milk production 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).
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Figure 1. Goat population in Hungary between 2000 - 2017 (thousand heads)
Source: KSH, 2018a

Figure 1 shows the goat population in Hungary between 2000 - 2017. 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
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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
(KOCSISNE 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 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). Figure 2 shows the goat milk production in
Hungary between 2000 - 2016.
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Figure 2. Goat milk production in Hungary between 2000-2016 (million litres)
Source: KSH, 2018b

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. 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.
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1.2. Nutritional value of goat, sheep and cow milk

The use of goat milk as an excellent food source is undeniable. It has beneficial
effects for health maintenance, physiological functions, in the nutrition of children
and elderly people (BILLION, 2003; ALBENZO et al., 2006; DOMONKOS and
GEINER, 2009; YANGILAR, 2013).

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 and CACCESE, 1984; PARK and CHUKWU, 1989; PARK, 1994).
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 et al., 2003; RAMOS et al.,
2005; OLALLA et al., 2009; YANGILAR, 2013). Thus, goat milk is a valuable
alternative for babies, adults and nursing mothers, also (BALDO, 1984; HOST et al.,
1988).

Goat milk has been recommended as a substitute for patients allergic to cow milk
(TAITZ and 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).

When analysing the characteristics of goat milk, JANDAL (1996) reports on its
several aspects:

Physicochemical aspects: Goat and sheep milk is white in colour compared with cow
milk, which is yellowish because of the presence of carotene. Goat milk has a
stronger flavour than sheep milk, and is alkaline in nature, which is very useful for
people with stomach acid problems.

Medical aspects: Goat milk is prescribed by many doctors for children who are
sensitive to cow milk, and is an alternative for people who are allergic to cow milk.
Nutrition aspects: The fat of goat milk is more digestible than milk, and the fat
molecules are smaller and have a greater surface area.

Biological aspects: Goat milk is easier to digest because of its natural
homogenization, which is superior to the mechanical homogenization of cow milk.
Immunological aspects: The non-allergenic properties of goat milk are due to the fact
that most of the milk proteins are unable to pass through the walls of the digestive
tract in their original, undigested, allergenic states.

Goat milk and manufactured goat milk products have a three-fold significance in
human nutrition, as HAENLEIN (2004) summarises:
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- feeding more starving and malnourished people in the developing world than
from cow milk;

- treating people afflicted with cow milk allergies and gastrointestinal
disorders, which is a significant segment in many populations of developed
countries;

- meeting the gastronomic needs of connoisseur consumers, which is a
growing market share in many developed countries.

Although PARK (2010) and MOWLEM (2005) mention two formidable barriers in
marketing goat milk products: negative public perception of “goaty” flavour, and
seasonal milk production, which prevents year-around uniform marketing.

1.3. Nutritional value of manufactured goat dairy products: cheese

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). The proportion of goat milk processed into cheese and yoghurt is higher
in comparison to cow milk (MORAND-FEHR et al., 2007; RIBEIRO — RIBEIRO,
2010). The high fat-content of goat's milk makes it very suitable for cheese-making,
and some delicious cheeses can be made (PEACOCK, 1996).

Chesses hold the greatest economic value among all manufactured goat milk
products. Agricultural Handbook No. 54 of the USDA describes over 400 varieties of
goat cheese and lists over 800 names of cheeses, many of which are made from
goat milk or combinations of goat with cow, ewe, or buffalo milk (PARK, 1990 and
SANDERS, 1969 in PARK, 2010).

There are goat cheeses made from raw and pasteurized milk. In many countries, the
manufacture of goat cheese from raw milk is prohibited due to food safety issues
(e.g. brucellosis). The type of milk used significantly influences the finished cheese
(LOEWENSTEIN et al., 1980).

Hundreds of types of cheese are made around the world. Northern and Southern
European countries have developed many types of goat's milk cheese, and the
recipes for some have spread outside Europe. Few countries in the tropics
traditionally make cheese, and even fewer make cheese from goat's milk. This
reflects local traditions and the small quantities of milk produced by most goats in
the tropics, rather than any lack of potential. India and Central and South America
are the main areas in which goat's cheeses are produced. About 7.5 litres of milk are
needed to produce one kilo of fresh cheese, but over 10 litres are needed to make a
kilo of hard cheese. The harder cheeses often become popular with urban residents
as they become richer and are able to afford them. It is good for poorer farmers to
take advantage of the increase in wealth of urban dwellers and sell them valuable
products, provided that the farmers get a fair price for their products. (PEACOCK,
1996).

Soft and semi hard varieties of cheeses are made from goat milk. In European
countries, these cheeses are marketed as premium cheese. Greece and France are
the most important goat milk cheese producing countries in Europe. In India, goat
milk has been used for making hard cheese. Goat cheese is easier on the human
digestive system and lower in calories, cholesterol and fat than its bovine
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counterpart. Goat milk cheese is rich in calcium, protein, vitamin A, vitamin K,
phosphorus, niacin and thiamin (ANON, 2012 in BHATTARAI, 2012).

In some cheeses a relatively strong ,goat like” flavour is preferred but for other
products the absence of characterising flavour is favourable (YANGILAR, 2013). The
specific ,goat flavour” may be undesirable in milk for direct consumption but for
cheese production its presence can be much sought-after (MORGAN — GABORIT,
2001).

2. The Applied Research method

For analysing the perception and acceptance 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 cheese.

The three cheeses have been purchased directly from local producers, so they are
handmade quality products. Respondents did not know what kind of cheeses they
tested. Cheeses were numbered (No.1: cheese made from cow milk, No.2: cheese
made from sheep milk and No.3: cheese made from goat milk).

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 6
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
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
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Characteristics (outside- and inside look, smell, taste, fatness and colour) of the 3
cheeses were tested by the respondents using Likert scale 1-10 (1 meaning the
worst and 10 meaning the best). The affordable price of 100 gr of the 3 different
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 coefficient (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%).

3. Results

Respondents had to evaluate the three different 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 cheeses to be tested
were marked with numbers and were offered on separate plates. Cheese No 1.:
cheese made from cow milk, Cheese No 2.: cheese made from sheep milk and
Cheese No. 3.: cheese made from goat milk. When tasting the cheeses respondents
were asked to fill in a questionnaire.

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

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

Value Characteristics
Outlook Smell Fatness Taste Colour
Mean 8,39 7,99 8,28 8,04 8,55
Median 9,00 8,00 8,00 8,00 9,00
Standard deviation 1,703 1,938 1,578 2,030 1,911

Source: own research, 2018, 2019

Regarding cheese No. 2 (made from sheep milk) the same evaluation system was
applied, results are shown in Table 3.
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Table 3. Evaluation of cheese No. 2 n=202

Value Characteristics
Outlook Smell Fatness Taste Colour
Mean 8,32 8,27 7,00 7,68 8,21
Median 9,00 8,00 7,00 8,00 8,00
Standard deviation 1,837 1,679 2,021 2,218 1,802
Source: own research, 2018, 2019
Results for cheese No. 3 (made from goat milk) can be seen in Table 4.
Table 4. Evaluation of cheese No. 3 n=202
Value Characteristics
Outlook Smell Fatness Taste Colour
Mean 8,12 8,03 7,89 7,46 8,24
Median 8,00 8,00 8,00 8,00 9,00
Standard deviation 1,838 1,923 1,943 2,422 1,910

Source: own research, 2018, 2019

Results of the empirical research show in all cases, that the mean is relatively high,
around 8 in case of each characteristics with only slight differences. The median is
the value separating the higher half from the lower half of a data sample. In case of
our research, the median is around the mean. 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 cheese were rather 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 asked our respondents how much they would pay for 100 gr cheese? The mean
was 200 HUF for cheese No. 1, 240 HUF for cheese No. 2 and 250 HUF for cheese
No. 3. It shows, that respondents would pay the highest amount for goat cheese.
We can suppose that this high price is connected to the perceived best quality.

We asked our respondents how they would eat the tested cheese. They had to
consider the following options: alone, grilled and use as a kitchen row material. They
had to rate these option on a scale 1-3, where 3: the most and 1: the least. Answers
can be seen in Table 5, 6 and 7.

For the cow cheese we can state that the preferred way of consumption is alone
(mean=2,40), followed by as a kitchen row material (mean=2,35), while the grilled
version (mean=2,09) is the least preferred way of consumption. For the sheep
cheese we got the same order, but the means for the first two versions (mean=2,16
and 2,14 respectively) were much lower. In case of the goat cheese the most
preferred way of consumption is as a kitchen row material (mean=2,30) followed by
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alone (mean=2,24) and the grilled version is the least preferred way of consumption
(mean=2,07).

Table 5. How would you eat cheese No. 1? (made from cow milk) n=202

Value How to eat it
Alone Grilled Use as kitchen row material
(to pizza, soup, etc.)
Mean 2,40 2,09 2,35
Median 3,00 2,00 3,09
Standard 0,910 0,871 0,837
deviation

Source: own research, 2018, 2019

Table 6. How would you eat cheese No. 2? (made from sheep milk) n=202

Value How to eat it
Alone Grilled Use as kitchen row material
(to pizza, soup, etc.)
Mean 2,16 2,08 2,14
Median 2,00 2,00 2,00
Standard 0,961 0,929 0,885
deviation

Source: own research, 2018, 2019

Table 7. How would you eat cheese No. 3? (made from goat milk) n=202

Value How to eat it
Alone Grilled Use as kitchen row material
(to pizza, soup, etc.)
Mean 2,24 2,07 2,30
Median 3,00 2,00 2,00
Standard 0,958 0,884 0,827
deviation

Source: own research, 2018, 2019

It can be stated, that in all cases the mean and median are quite close to each other.
The standard deviation is low, thus the data are homogenous. It can be stated, that
respondents would like to eat in the same way all the three cheeses.

The coefficient of variation (H2) calculated by the division of the external variance
and the total variance, shows how the salary category determines the amount to be
paid for cheese. This value is 0,493%. The standard deviation coefficient (H)
defines the strengthness of the relationship between the above mentioned two
criteria. It is 0,07%. This means that the amount to be paid for the cheese does not
depend on the income level of respondents.

The coefficient of variation (H2) calculated by the division of the external variance
and the total variance, shows how the age category determines the amount to be
paid for cheese. This value is 3,289%. The standard deviation coefficient (H)
defines the strengthness of the relationship between the above mentioned two
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criteria. It is 0,18%. This means that the amount to be paid for the cheese does not
depend on the age of respondents.

5. Conclusion

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 the perception of goat cheese regarding its
outlook, smell, fatness, taste and colour is almost the same as in case of the tested
cow and sheep cheese. The price our respondents would be willing to pay was the
highest for the goat cheese. Regarding the preferred way of consumption, itis rather
similar for all the three tested cheese (cow, sheep, and goat). They would consume
it alone as a cheese plate, grilled or even as an ingredient to other meals, such as
pizza, soup, etc. Based on these results we can state that the perception of goat
cheese was not worse than of the tested cow and sheep cheese. Even its smell was
not perceived as a negative feature. However further investigation is needed to
study the perception of smell of goat cheese. As it is known from empirical studies,
the “goaty” flavour of goat milk products is mainly undesirable, but in case of goat
cheese it is highly favoured and sought. Our respondents were willing to pay the
highest price for the goat cheese (250 HUF/100 grams). We can suppose that this
price is connected to the highest perceived quality, however this price is still much
lower than the current market price of goat cheese in Hungary. The goat milk as an
excellent food source is undeniable. When marketing Hungarian goat cheese, its
taste, ways of consumption (recipes) and local handmade nature should be
emphasised.
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