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ABSTRACT

This study describes the technology of yoghurt preparation from goat and cow milk in combination
ratio of 100:0, 70:30, 50:50, 30:70 and 0:100. The formulation of yoghurt includes the mixture of
goat and cow milk, pectin LM-106AS and YM-115-L, prebiotic lactitol and Bifidobacterium and
Lactobacillus ferments. Goat milk is a rich source of vitamin A, containing up to 42.3% more than
that of cow's milk. Vitamins of B group were not significantly different. In comparison to cow's milk,
goat milk had more vitamin C and E. Combination of goat and cow milk improved the sensory
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parameters of taste, color and flavor. The yoghurt prepared from the mixture of goat and cow milk
in proportion of 30:70 contains 2.8% protein, 4.0% fat and 14.2% carbohydrate; satisfies the sensory
properties and meet the requirements of standard specification for yoghurts.

Keywords: Goat milk; mixture; pectin; vitamin; yoghurt; chemical composition.

1. INTRODUCTION

Nutrition is an important determinant of physical
and mental health of human. Among the wide
variety of animal and plant origin food, the most
valuable in terms of nutritive and biological
quality are milk and milk products. Milk industry
plays an important role in national economy and
is one of the most foremost sectors of the agro
industrial complex. Sour milk products are widely
used in human diet due to their health benefits.
The production of sour milk products includes
fermentation process and therefore the quality of
these products depends on the quality of the
ferments used in the sour milk composition [1].

Yoghurt is the most popular sour milk products
consumed all over the world. Yoghurt is prepared
by fermenting skim or whole pasteurized milk
with a mixture of Lactobacillus bulgaricus and
Streptococcus thermophilus. Powdered milk,
sugar, fruits and berry are also added. Yoghurt
can be developed from whole pure milk,
standardized milk, powdered mik and
recombined milk. [2]. Milk sugar or lactose is
fermented with cultures to obtain lactic acid,
which generates the texture and flavor of yoghurt
[3]. The consistency and texture of yoghurts can
be improved by adding the structure-forming
agents, such as pectin, starch and alginate.
Pectin is a polysaccharide, which supports the
optimal level of cholesterol in blood, improves
blood circulation and intestinal peristalsis. Pectin
has demonstrated radioprotective properties,
removing from the human body toxic elements
and long life radionuclides (Sr, Cs et.c.) [4].

Microbial population of human intestinal tract is
of great importance for body functioning. The
intestinal microflora contains more than 1000
species of bacteria, where most of them are
essential for human health [5]. Probiotics play a
major role in maintaining the Intestinal tract
microbiocenosis, increasing the body resistance
to the pathogen microorganism. Probiotics
posses immunotropic properties and have effect
on antimicrobial activity (decreases pH, inhibs
bacterial invasion, prevents adhesion of
pathogen microorganism to epithelial cells) [6,7].
Lactobacterium and Bifidobacterium are one of
the largest groups of microbial population, which

are widely used in milk industry as ferments.
Lactobacterium produce lactase (lactase is the
enzyme that breaks down lactose) and lactic
acid, which reduce viability of pathogenic
microbes [8].

In Kazakhstan, goat, mare, and camel milk are
widely available [9]. In last decades there is a
growing demand on goat milk production.
Compared to cow milk, goat milk has more
health benefits (improves the bioavailability of
nutrients, strengthens immunity, reduces of
chronic diseases risks, strengthens bones) and
can be used for yoghurt production alone or as a
mixture with cow, sheep and mare milk [10].
Goat milk has been used as a health product for
a long time. It is known that goat milk is very
useful for babies’ nutrition [11]. Goat and human
milk are similar in amino acid composition [12].
Goat milk is rich in valine, isoleucine and cystine
amino acids, the total sum of which is higher than
in cow milk (761 mg/100g against 609 mg/100g)
[13]. Goat milk fat is fully and easy digestible.
Goat milk is a good source of high quality
protein, fat, vitamins and mineral elements. In
comparison with cow milk, goat milk contains
about 13% more of calcium [14], 25% more of
vitamin B6, 47% more of vitamin A [15].

Goat milk can be used in treatment of eczema,
bronchial asthma, blind headache, liver disease
etc. [16]. Goat milk has a strong antirachitic
effect because of high content of calcium,
phosphorous, copper, cobalt, selenium,
magnesium, iron, manganese and sialic acid
[17].

The purpose of this study therefore is to develop
yoghurt from combination of goat and cow milk
and evaluate them for vitamin, chemical and
sensory characteristics.

2. MATERIALS AND METHODS

Fresh goat and cow milk was purchased from the
local milk farm of Pavlodar region, Kazakhstan
and stored at -2 to -4°C before the experiments.

Goat milk was mixed with the cow milk at a ratio
of 100:0 (T1); 70:30 (T2); 50:50 (T3); 30:70 (T4)
and 0:100 (T5) and heated up to 50-55°C.
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2.1 Preparation of Yoghurt

The traditional technology for the production of
yoghurt was used as a basis for the experiments,
which includes: milk preparation, normalization,
pasteurization, homogenization, cooling,
fermentation, ripening, mixing and packaging.

The mixture of goat and cow milk was mixed and
heated up to 55°C and then normalized. The
mixture was then pasteurized at 71.0°C and
cooled to 40°C for fermentation process. At this
time the ferment including Bifidobacterium
infantis, Bifidobacterium longum, Lactobacillus
acidophilus, Lactobacillus bulgaricus,
Lactobacillus paracasei, Streptococcus
thermophillus, pectin LM-106 AS-YA and the
prebiotic lactitol (1%), Pectin LM-106AS and YM-
115-L were used in the formulation of the bio-
yoghurt.

The milk mixture was fermented for 6-8h, flavor
fillers from pineapple, mango and kiwi were
added to the fermented milk. All these
ingredients were mixed for 10 min, packed in
containers and kept in refrigerator at -2 to -4°C
for analysis.

2.2 Sensory Evaluation

Sensory evaluation of the yoghurt samples was
done by 9 panellists who are familiar with
sensory qualities of youghurt including the color,
odor, consistency, and taste. The scores were
calculated using a 100-point system where
maximum score for taste and flavor was 60
points; structure and consistency was 30 points
and color was 10 points.

2.3 Chemical Composition

Fat content was determined using the method
described by Gerber [18]. Into a butyrometer,
10 mL of H,SO,4 (92% wi/v), 11 mL of milk and 1
mL of isoamyl alcohol were added.. Then the
butyrometer was capped with rubber cap and
was vigorously shaken until all particles were
melted. Next the butyrometer was placed in
water bath set at 60°C for 15 min and centrifuged
for 5 min at 1,200 rpm. Separated milk fat was
determined using divider.

Protein content was determined using Kjeldahl
method in which the total nitrogen was obtained
and multiplied with the factor 6.38 [19]. Total
solid content was determined by drying the
samples at 105°C for 2 h. Lactose was quantified

by polarimetry method which was based on the
specific rotation of the polarized light due to the
asymmetric carbon of lactose described in [20].

2.4 Vitamin Composition Determination

The vitamins were determined by the method
reported by Rudenko and Kartsova (2010) [21].
Liquid chromatography was used to quantify the
vitamins. The instrument used was a “Shimadzu
LC-20 Prominence” liquid chromatography
system (Shimadzu, Japan) equipped with
fluorometric and spectrophotometric detectors.

2.5 Statistical Analyses

Statistical analysis was performed using
Statistica 12.0 (STATISTICA, 2014; StatSoft Inc.,
Tulsa, OK, USA). The differences between
samples were evaluated using ANOVA method.
The differences were considered to be
statistically significant at p < 0.05.

3. RESULTS AND DISCUSSION

The chemical composition, physico-chemical and
sensory properties of milk depend on the
lactation period, breed, age, feeding diet and the
live condition of the animal. The data of Table 1
confirms that the content of protein, fat and dry
matter was higher in goat milk than in cow milk
and replacement of goat milk with cow milk led to
the decreasing of fat, protein and dry matter
contents.

The proteins of animal and plant origin and food
fibers are essential in human diet. In this study,
the pectin was used as a source of food fibers.
Pectin possesses enterosorbent properties; bind
and remove the harmful matters from the body
[22].

The vitamin content of the goat and cow milk is
presented in Table 2. Goat milk is a rich source
of vitamin A, containing up to 42.3% Vitamin A
more than that of cow's milk. Vitamins of B group
were not significantly different. In comparison to
cow's milk, goat milk had more vitamin C and E.

Of particular importance is vitamin A (retinol) in
human body. Retinol is called growth vitamin.
Lack of vitamin A in human body leads to growth
impairment of skeleton, decreases the resistance
to infectious diseases, and has a negative effect
on the nervous system functioning. Vitamin A
helps in activation of epithelization of tissues,
useful in helping with night vision and relates to
the group of antioxidants [23].
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Table 1. Chemical composition of yoghurt with different combination of goat and cow milk

Sample Index
Fat Dry matter  Nonfat Lactose Protein
milk solids Total Casein Whey
protein
T1 5.46+0,13 15.01£0,28 9.62+0,29 4.39+0,11  4.2040,12 3.32+0,06  0.88+0,02
T2 5.00+0,12 14.25+0,26  9.30+0,22 4.32+0,09  3.93%0,10 3.06+£0,10  0.87+0,02
T3 4.65+0,13** 13.68+0,38* 9.03+0,13 4.26+0,12  3.71+0,07** 2.85+0,08 0.86+0,02
T4 4.34+0,11 13.14+0,29* 8.82+0,16 4.21+0,12  3.53+0,07** 2.68+0,10** 0.85+0,02
T5 3.9040,09** 12.41+0,43* 8.49+0,30* 4.14+0,07* 3.24+0,09** 2.41+0,06** 0.83%0,02

Significant difference by column *P<0,05; ** P<0,01
T1— yoghurt made from goat milk; T2 - yoghurt made from 70% of goat and 30% of cow milk; T3 - yoghurt made from
50% of goat and 50% of cow milk; T4 - yoghurt made from 30% of goat and 70% of cow milk; T5 - yoghurt made from
cow milk

Table 2. Vitamin composition of cow and goat milk, mg/100g

Vitamin Goat milk Cow milk
Vitamin A (retinol) 0,046+0.002 0,026+0.001*
Vitamin E(tocopherol) 0,061+0.002 0,059+0.002
Vitamin B1(thiamine) 0,032+0.001 0,032+0.001
Vitamin B2(riboflavin) 0,073+0.003 0,075+0.002
Vitamin B6 (pyridoxine) 0,043+0.001 0,042+0.001
Vitamin C (ascorbic acid) 1,522+0.027 1,401+£0.020*

Significant difference *P<0,05

Vitamin B1 plays a major role in energy
production, carbohydrate metabolism and it is
vital for the normal development of nervous and
cardiovascular systems.

Vitamin C stimulates the oxidation process, the
production of collagen and is essential for
adrenal functioning while Vitamin C helps the
body absorb iron and calcium. It also help in
regeneration of vitamin E [24]. Vitamin C
deficiency can lead to fatigue, impaired
osteoblast activation, reduced collagen synthesis
and hair breakage [25].

Result of the sensory evaluation of the yoghurt
samples are shown in Table 3. Yoghurt from goat
and cow milk in combination ratio of 70:30 had
the highest score and acceptability compared to
the other yoghurt samples.

3.1 Chemical Composition of the Yoghurt
Samples

The chemical composition of yoghurt is depicted
in Table 4. The protein, fat and carbohydrate
contents ranged from 2.66 to 2.84%, 3.55 t0 4.17
to % and 12.75 to 14.57 to %, respectively.
Apparently, these variations were due to
variation in amount of goat milk in the formulation
of yoghurt composition. According to the National
Standard GOST 31981-2013 “Yoghurts. General
Specification”, the chemical composition of
yoghurts should meet the following requirements:

fat content should vary from 0.5 to 10% and
protein content should not be less than— 2.8% for
the vyoghurts with fillers. Obtained results
revealed that only T1 and T2 samples met the
standard requirements on the protein content. T2
sample contains 2.80% protein, 4.0% fat and
14.2% carbohydrate. Similar results were
obtained by Les’ et al. (2011) [26], who
developed the pasteurzed goat milk enriched
with mineral and vitamin additive, oligofructose,
biotin and inositol. and the enriched milk
contained 2.8%, 3.5% and 1.2% protein, fat and
ash respectively. Higher content of protein and
fat were observed by Bushueva and
Akhtyamova (2014) [27] in fermented milk
product for children from goat milk which
contained 3.03% protein, 4.6% fat and 6.0%
carbohydrates. Protein is a basis of all living
beings and during the metabolism performed
different functions, including the
immunomodulating, antagonist and
anticarcinogenic activity and responsible for
transportation of fat-soluble vitamins and iron in
human body. Milk protein is related to the most
valuable and major source of consumable animal
protein. It contains essential amino acids
[28].Milk fat contains unsaturated fatty acids with
short chemical bonds, which are easily digested
without forming the cholesterol. During the
metabolism milk fat is broken to the simple
compounds and produces large amount of
energy, which required for human body [29].
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Table 3. Sensory evaluation of yoghurt

Indicator T1 (100/0) T2 (70/30) T3 (50/50) T4 (30/70) T5 (0/100)

Evaluation 88 94 93 92 90

score

Visual Homogenous, Homogenous, Flat, smooth Flat, smooth Homogenous,

appearance sticky sticky surface surface sticky
consistency. consistency, consistency
Flat, smooth non-stirred Flat, smooth
surface yoghurt. The surface

surface and
mass is creamy
with the
presence of
insoluble
particles of
ingredients.

Flavor Free from Free from Free from Free from Free from
abnormal abnormal abnormal abnormal abnormal
flavors flavors, sweet flavors relevant  flavors flavors relevant

pronounced to the flavor of  relevant to to the flavor of
flavor yoghurt the flavor of  yoghurt
ingredients yoghurt ingredients
ingredients

Taste Slightly acidic Sweet taste Sweet taste Sweet taste ~ Sweet taste
taste

Color White uniformly  Creamy white Creamy white Intensive Intensive white
distributed uniformly uniformly white
across the distributed distributed
product across the across the

product product

T1 — yoghurt made from goat milk; T2 - yoghurt made from 70% of goat and 30% of cow milk; T3 - yoghurt made from
50% of goat and 50% of cow milk; T4 - yoghurt made from 30% of goat and 70% of cow milk; T5 - yoghurt made from
cow milk

Table 4. Chemical composition of yoghurt

Index Samples

T1 (100/0) T2 (70/30) T3 (50/50) T4 (30/70) T5 (0/100)
Protein, % 2.84+0.07 2.80+0.05 2.75+0.08 2.70+0.04 2.66+0.07
Fat, % 4.17+0.11 4.00£0.11 3.82+0.12 3.77+0.11 3.55+0.09*
Carbohydrate, % 14.57+0.29 14.20+0.38 13.87+0.28 13.52+0.27** 12.75+0.36**
Caloric value, 10717 104.00 100.86 98.81 93.59

kcal/100g

Significant different by rows *P< 0.01; **P<0.05
T1 — yoghurt made from goat milk; T2 - yoghurt made from 70% of goat and 30% of cow milk; T3 - yoghurt made from
50% of goat and 50% of cow milk; T4 - yoghurt made from 30% of goat and 70% of cow milk; T5 - yoghurt made from
cow milk

Aside from cow and goat milk, yoghurt can also
be made from the milk of other animals. Yoghurt
could be made from sheep milk with protein, fat
and ash content of 4.85%, 5.65% and 1.16%
respectively [30].

In the study [31] was reported that the fat, ash
and total solids content in the yoghurt made from
buffalo milk was 7.1%, 1.11% and 17.85%

respectively, whereas, the yoghurt from soy milk
contained 2.4%, 0.76% and 11.37% fat, ash
and total solids respectively. The authors [32]
studied the effect of honey addition (from 2% to
6%) on yoghurt quality. The contents of fat, ash
and total solids in the yoghurt varied with the
amount of honey added. They varied from 5.7-
5.9%, 0.89-0.90% and 16.98-19.91%,
respectively.
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The work [33] reported that the chemical
composition of probiotic yoghurt made from
camel milk was determined and was found to
contain 2.72%, 3.54%, 2.39% fat, protein and
ash respectively. In [9] the authors studied the
chemical composition of ice cream made from
the mare and cow milk. The content of protein,
fat, carbohydrates and ash were 3.15%, 7.3%,
22.7% and 0.7%, respectively.

4. CONCLUSION

High nutritive and biological value of goat milk
allows its use in the formulation of yoghurt.
These findings suggest a beneficial role of goat
milk in developing yoghurt. A combination of
goat and cow milk in yoghurt production resulted
in increase in protein and decrease in fat and
carbohydrate contents with increase in goat milk
in the combination. Goat milk yoghurt was higher
in all the vitamins content than cow milk. Sensory
evaluation showed that taste, appearance, color
and flavor were improved by combination of goat
and cow milk than that in the yoghurt made from
only goat milk and higher evaluation score was
obtained among the treatments with 70% of goat
and 30% of cow milk.
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