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ABSTRACT
Fundamental reasons of underdeveloped commercial ostrich farming in Russia and of low demand for relevant
products include weak knowledge of the subject, missing reference documentation for many slaughter byproducts, and insufficient control over standards for the processing of different raw materials. Therefore, the
development of the concept of added-value processing of ostrich products with desired properties on the
commodity market presents an important and urgent problem. Purpose of the work: to develop an effective, safe,
and environmental technology aimed at the creation of new consumer goods to be used as food, cosmetics, fodder,
etc. on the basis of ostrich slaughter by-products. The work consisted of several modules and involved overall
studies of primary and secondary types of raw materials received from an ostrich. Targets of the study: body
skins, leg skins, fat (subcutaneous and visceral), feather of different grades, and intestines (large and small).
Slaughter age is 12-14 months, the material for studies was received and selected at the premises of OOO Russkiy
Straus (Russian Ostrich, a limited liability company under the laws of Russian Federation). Obtained results on
the properties of ostrich skins made it possible to develop processing instructions for curing, selecting of batches
to curry ostrich skins, and designing of products from ostrich skins. It was proved that it is efficient to use ostrich
fat as the basis for cosmetic products and that it has a potential as a raw material in the food industry. It was
demonstrated that it is possible to use ostrich feather without generating waste for decoration, to receive keratin
solutions or as fodder. Data obtained on morphology and properties of intestines of an ostrich suggests that
intestines can be used as an edible coating for sausages and other types of convenience meat products.
Thus, the solution to the problem of unstable market situation characteristic of the segment of commercial ostrich
farming directly depends on the development of the system of added-value processing of primary and secondary
products, of the system which relies on fundamental concepts of resource conservation and industrial-scale
restoration of secondary resources.
Keywords: product of ostrich farming, recycling, ostrich skin, feather, ostrich intestines, fat.

INTRODUCTION
Poultry farming, and, in particular, ostrich
farming, is one of the most dynamic industries
within the Russia's agribusiness. Ostrich farms,
mostly small private households that have a total
flock of over 4 thousand birds, operate and
develop in the territory of our country [9, 26].
According to the classification, which is
accepted by the majority of modern scientists,
the class of Aves, which includes an ostrich,
encompasses infraclass Paleornithes, order
Struthioniformes, suborder Struthiones, family

Struthionidae, genus Struthio, and species
Struthiocamelus [19, 38]. Breeders point out at
the most numerous in the world population of
black ostriches (Struthio саmelus domesticus)
which appeared as a result of a long-term
crossing of North and South African ostriches
[56] and which are currently successfully bred at
farms [29].
Unfortunately, almost all Russia's major ostrich
farms focus on breeding operations, namely, on
raising of birds for sale as opposed to the world
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leading countries (USA, RSA, Canada, Poland,
Israel, etc.) [20].
Fundamental reasons of underdeveloped
commercial ostrich farming and, as a
consequence, of low market demand include
weak knowledge of the subject, missing
reference documentation for many slaughter byproducts, and insufficient control over storage
standards, which significantly complicates the
processing and selling [16].
In the context of import substitution policy, the
food and processing sectors of the Russia's light
industry face urgent tasks of technological and
technical modernization following on from the
processing of agricultural raw materials,
extension of scope of application of
biotechnologies, resource- and energy-saving
technologies, decrease in water consumption,
bringing production by-products into the
business, and creation of modern storage and
logistics system on the commodity market [32].
The major factors, which slow down the
business development in the sphere of
processing of wastes and by-products of animal
origin, include the lack of a general concept and
approach to their intermediary products and of a
technology to elaborate, implement, and create
sustainable,
explosionand
firesafe,
environmental production systems. Therefore,
intensive work during the recent decades has
been performed to create competitive
technologies as compared with the current ones
[31]. The composition of income received from
sales of the ostrich farm products looks as
follows (see Figure 1).

Fig. 1. Typical composition of farm income [25]
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In spite of a series of unfavorable factors, there
is an upward trend in this sector of poultry
farming. For example, the ostrich meat
production increased by 2014; the share of
goods nontraditional for a Russian consumer in
the total output of poultry products amounted to
4 %, and, according to the Russia's Ministry of
Agriculture, will increase three-fold by 2020
owing to regional support programs [43].
On the assumption that the profitability of
ostrich farming is higher than that of several
sectors of the Russia's animal husbandry, its
further development can be forecast in the
coming years providing the government
continues its support and there are private
investments in the sector. Such policy will
benefit to the competitiveness of these goods
and will increase the demand from consumers
who prefer healthy nutrition and from
manufacturers which are interested to expand
the range of fabricated products [38, 4].
Therefore, the development of the concept of
added-value processing of ostrich products with
desired properties on the commodity market
presents an important and urgent problem.
Purpose of the work: to develop an effective,
safe, and environmental technology aimed at the
creation of new consumer goods to be used as
food, cosmetics, fodder, etc. on the basis of
ostrich slaughter by-products.
The work consisted of several modules and
involved overall studies of primary and
secondary types of raw materials received from
an ostrich.
MATERIALS AND METHODS
Body skins, leg skins, fat (subcutaneous and
visceral), low-value feather of different grades
(flight and covert feathers of the wings, contour
feathers from the back, breast, and belly and
those taken from the tail), and intestines (large
and small). Slaughter age is 12-14 months
related to the output and quality of slaughter
products, the material for studies was received
and selected at the premises of OOO Russkiy
Straus (Russian Ostrich, a limited liability
company under the laws of Russian Federation).
Russkiy Straus company is one of the leading
full-service companies in Russia, which has
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been breeding and raising black ostriches for
commercial purposes since 1999. In 2004, the
company became one of the first originators of
the breed in Russia. Currently, OOO Russkiy
Straus is the only manufacturer of certified
ostrich meat and eggs [35].
Results
Skin production brings 40-50% of income in
ostrich farming [53]. In spite of high prices, the
world annual potential need for ostrich skins is
estimated at the level from 100,000 through
750,000 pieces [8]. This semi-finished item
gradually supersedes crocodile leather at the top
of the list of luxury goods. Unique surface
finish, softness, flexibility, and good service
properties of an ostrich skin make it an excellent
material to manufacture clothes, shoes, and
fancy goods, such as gloves, handbags, belts,
etc. The skin from the ostrich back and chest
Table 1. Mass and area of ostrich body skin
Skin condition

Wet-salted
(dry salting)
Dry-salted

n=50
Residual mass,
%

Mass, kg
X±m

Fresh

provides almost infinite application possibilities:
coats, raincoats, skirts, jackets, gloves,
briefcases, handbags, shoes, belts, furniture
upholstery - just to mention a few goods which
are made out of it. The skin from the ostrich legs
is ideal for the manufacture of shoes, belts,
handbags, and other accessories [27, 36, 41].
The most important properties which determine
the quality of rawhides, including ostrich skins,
are an area, thickness, mass, and chemical
composition. The knowledge of these properties
is critical for the arrangement and systemization
of the process of primary processing of skins,
for their proper assessment during the
acceptance, which makes it possible to
efficiently select and form production batches.
Tables 1 and 2 contain data on mass and area of
ostrich skins taking into account the curing
method.

2965.0  65.9

Сv, %

15.7

X±m

2313.0  61.6

Сv, %

18.8

X±m

1640.0  40.0

Сv, %

17.2

100.0

78.0

Area, dm2
96.7  1.9
13.8
91.3  1.8

Residual area,
%
100.0

94.4

13.9
55.3

86.8  1.3

89.8

10.6

As seen from the data in Table 1, the mass loss during the curing process was over 20% (22% for wetsalted and 45% for dry-salted methods) (the difference is statistically significant when Р=0.95 (td≥tst)).
The bigger percentage is caused not only by the exposure to salt but also by the drying process.
Therefore, while sorting, it is necessary to consider mass and condition of a skin, including its curing
method.
No considerable changes in the area were detected in case of the wet salting, while a 10% decrease in
area is characteristic for dry salting.
Table 2. Mass and area of ostrich leg skin
Skin condition
Mass, kg
Fresh
177.3  3.0

n=50
Residual mass, %
100

Area, cm2
468.5  8.6

Residual area, %
100

Wet-salted

153.8  3.3

86.7

460.5  8.4

98.2

Dry-salted

103.4  2.5

58.3

453.5  7.7

96.8

A similar pattern was noted also for the curing of ostrich leg skin, especially in case of dry salting
(Table 2). It was determined that the minimum residual mass of skins in case of dry salting is 58.3%,
the mass loss is 42%, the salting loss in case of wet salting is 13%. The residual area of dry-salted skins
is 96.8%, whereas of wet-salted skins is 98.2%; which denotes that there are no area changes during the
curing (the difference between the averages is not statistically significant when Р=0.95 (td≤tst)).
As known, the turnover and acceptance of rawhides of major types of livestock are performed based on
mass or area [44, 47]. However, taking into account the specifics of the morphology of an ostrich skin
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(high level of subcutaneous fat), it makes the most sense to accept skins based on their area. At the
same time, taking into account the complex configuration of an ostrich skin and the lack of the common
systematic approach in Russia towards the procedure of primary treatment, among other things pulling
and trimming, the optimal methods of area measurements would be the following: in a production
environment – the use of measuring instruments; in a farm – the combination in quadrature [24,44, 47].
An important criterion for assessment of the quality of an ostrich body skin, its marketing and
commercial value, is its texture, including configuration and number of follicles. A line of horny plates,
which goes all the way from the lower part of ostrich legs (drumstick) and covers tarsometatarsus,
ensures excellent usage characteristics and high level of market demand [9] (Figure 2).

Fig. 2. Ostrich skin taken from body (А) and tarsometatarsus (B) (pictures made by Sukhinina Т.V.)

Figure 3 and Table 3 contain some morphometrical data characterizing grain side of skins taken from an
ostrich body and legs.

Fig. 3. Number and size of follicles on ostrich skin

As illustrated in Figure 3, the maximum number of follicles (97) is present on the neck, this being said,
they are of the least size (2.9 mm2). The shoulder goes second in terms of these values (78.6 pieces per
1 dm2 and size of 6.4 mm2).
The minimum number of follicles--50 pieces on average--is observed on three topographic areas of the
hide (butt, belly, and shell). The difference between the averages is not statistically significant when
Р=0.95 (td≤tst). Although the number of follicles is the same, the larger--yet flattened and less
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pronounced--ones are concentrated on the shell (14.2 mm2). Follicles of the butt are characterized by a
more uniform surface finish and clearer configuration; an average size is 12.4 mm2.
Table 3. Parameters of horny plates of ostrich leg skin n=50
Quantity, pc.

Height, mm

Х±m

36.7±0.7

9.9±0.3

Width,
mm
26.7±0.8

CV,%

13.5

21.44

21.2

Х±m

37.0±0.7

10.1±0.3

25.8±0.7

CV,%

13.4

21.0

19.2

Х±m

37.3±0.6

9.5±0.2

24.7±0.7

CV,%

11.4

15.0

20.0

Skin condition
Fresh

Wet-salted

Dry-salted

The studies showed that the average number of
horny plates on one skin of an ostrich leg is 37
pieces regardless of the curing method; this
being said, the height and width are 10.0 mm
and 26.0 mm respectively. No statistically
significant difference between the averages was
determined.
Summarizing the above, it can be noted that the
obtained results make it possible to develop
processing instructions for the below processes:

curing to ensure the quality of
rawhides;

selecting of batches for effective
currying of ostrich skins;

designing of products from ostrich
skins with consideration of the parameters of
certain topographic sections [3,41].
These days, the researchers pay particular
attention to such by-product of ostrich farming
as fat, both subcutaneous and visceral, which is
in high demand among manufacturers [9, 50, 54,
55]. Natural fats and oils serve as raw materials
for the production of liquid oils, special fats,
margarine, and other fat-and-oil products, which
are used as functional ingredients in food,
cosmetics, and other industries. The terms ''fats''
and ''oils'' are interchangeable; the choice
usually depends on the physical state of a
material at room temperature and is determined
based on the tradition. As a rule, fats are solid at
room temperature, while oils are liquid [28].
Studies of ostrich fat conducted by domestic and
foreign researchers show that fat has valuable
properties which are relevant for consumers and,
therefore, can be commercialized in various
industry segments, for instance, in cosmetics
[10, 11].
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Ostrich fat is a product received during the
processing of the subcutaneous tissue and
internals of ostriches. On the basis of the unique
composition of ostrich fat and Emu oil, many
well-known beauty anti-age masks and creams
are created. The received oils feature a wide
range of properties, including moisturizing and
antiphlogistic ones; they can be effectively used
to relieve muscle pains, regenerate capillaries,
treat psoriasis, mosquito bites, and diabetes [52].
Various components are used in the production
of cosmetic products, for example, vegetable
and animal oils, wax, herbal extracts, vitamins,
antioxidants, silicones, enzymes, etc. [46, 10].
Human skin, which separates an organism from
the ambient environment, performs a series of
critical functions. For instance, it protects the
organism from external adverse effects, prevents
drying, fends off microorganisms and toxins,
and serves as a sensory organ in charge of
thermal, touch, and pain sensitivity. When
creating the skin-care products, both cosmetic
and pharmaceutical, it is necessary to take into
account one of the basic properties of an
epidermis, i.e. to serve as a barrier in the way of
free penetration of different compounds into an
organism. Thus, the effect of any cosmetic
product applied to skin shall be considered in
terms of its possible impact on an epidermal
barrier [51].
Chemical, physical, and biological properties
that precondition the application of fats and oils
in the production depend not only on the type
and number of fatty acids but also on their
position in a triglyceride molecule [28]. It was
determined that the saponification value of the
ostrich subcutaneous rendered fat is somewhat
less than that of the visceral fat and equals 180.9
2120
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mg and 216.0 mg КОН/g respectively. The
obtained values make it possible to state that
triglycerides and free fatty acids prevail, which
is very good from both the processing and
functional perspectives. The fact of the
prevalence of triglycerides of fatty acids in
tested samples is also supported by the
calculated ester number which is 217.0 mg
КОН/g for visceral fat and 178.7 mg КОН/g for
subcutaneous fat [8].
The studies of the fatty acid composition of
ostrich fat show (see Table 4) that there are
more monounsaturated fatty acids (visceral fat –
46.6%,
subcutaneous
–
47.3%)
than
polyunsaturated fatty acids (visceral fat –
13.9%, subcutaneous – 16.4%) [15, 11]. Oils
with a high content of monounsaturated fatty
acids, such as apricot seed, avocado, castor,
sesame, almond, macadamia, jojoba, olive, and
peach-kernel oils, have a light texture, do not
leave greasy luster, penetrate the skin well, and
contain a lot of useful substances. This

correlation of fatty acids explains an ointmentlike consistency of fat sample; monounsaturated
acids have double bonds, and the more the
number of such bonds is, the more liquefied the
acid and fat are.
The significant content of palmitic acid (30.4%)
results in good lipophilic properties of a ready
product by making it easier to go through the
skin epidermic barrier and by activating the
process
of
synthesis
of
elastin,
glycosaminoglycans, and hyaluronic acids. The
high percentage of oleic acid (39.9%) in ostrich
fat facilitates the restoration of an epidermis and
the retention of moisture in the skin, as well as
intensifies the penetration of other active
components into a horny layer [8]. Palmitoleic
acid (6.2%) is by no means important as it
ensures the stability during the storage and
increases the elasticity of a mature skin. These
factors shall be accounted for in the process of
cream production.

Table 4. Fatty acid composition of subcutaneous and visceral fat of an ostrich
Fatty acid
Content in fat, %
Visceral
Subcutaneous
Butanoic С4:0
0.1
0.1
Hexanoic С6:0
0.1
0.1
Caprilyc С8:0
0.1
0.1
Decanoic С10:0
0.1
0.1
Dodecanoic С12:0
0.1
0.1
Tridecanoic С13:0
0.1
0.1
Myristic С14:0
0.8
0.7
Myristoleic С14:1
0.1
0.1
Pentadecanoic С15:0
0.2
Palmitic С16:0
30.4
27.7
Palmitoleic С16:1
6.2
6.1
Heptadecanoic С17:0
0.2
Stearic С18:0
7.3
7.2
Oleic С18:1
39.9
41.0
Linoleic С18:2
13.4
14.3
Linolenic С18:3
0.5
1.2
Gadoleic С20:1
0.3
Erucic С22:1
0.1
0.1
Arachidic С20:0
0.1
Arachidonic С20:4
0.9
∑ of saturated fatty acids
39.5
36.3
∑ of monounsaturated fatty acids
46.6
47.3
∑ of polyunsaturated fatty acids
13.9
16.4

Summarizing the presented data, it should be
noted that in terms of its fatty acid composition,
ostrich fat equals or betters many vegetable or
animal fats widely-used in cosmetics [12].
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In terms of its composition, the type of fat under
study is close to lipids of the human horny layer.
Its soothing, antioxidant, moisturizing, and
regenerating properties predetermine the

2121

Commercial Ostrich Farming: Processing and Selling Of Products

characteristics of the developed cosmetic
product [31]. The technical result was achieved
owing to the modeling of fat, aqueous, and
auxiliary phases. The fat phase includes three
fractions of ostrich fat obtained after its
rendering at temperatures from 35 to 37, from
45 to 47, and from 50 to 52 degrees Celcius, as
well as emollients, emulsifiers, and coemulsifiers which can create liquid crystals
regardless of the nature of an oil ingredient. The
aqueous phase contains glycerine, propylene
glycol, and distilled water; while the auxiliary
phase
contains
bioactive
additives,
preservatives, and perfumes [31].
The optimal proportion of amphiphiles was
found for the new qualitative and quantitative
composition of fatty acids of the cosmetic
product, thus, making it possible to create
lamellar liquid crystalline emulsions which are
similar to intercellular lamellar structures of the
horny layer lipids. The ''second skin'' concept
ensures the imitation and renovation of the
natural skin protective barrier, the enhancement
of the horny layer barrier functions, and the
higher level of penetration of the product into
the skin. Thus, the product has more positive
effects, and, therefore, the invention satisfies the
''novelty'' and ''inventive step'' criteria.
Three fractions of ostrich fat rendered at
different temperatures were used to ensure the
optimal level of filling of the cream with fatty
acid ingredients that provide for enhanced
moisturizing,
regenerating,
softening,
lubricating,
and
protective
properties.
Experiments proved that the usage of various
fractions of ostrich fat at the ratio of 2.0:1.0:1.5
as part of the cream composition provides the
skin with the required fatty acids mixture,
promotes regeneration, restores the skin and its
elasticity, increases the skin humidity, and
alleviates the skin condition in case of some
dermatoses. This combination of the fatty acid
fractions of ostrich fat is recommended for
moisturizing and nourishing formulations to care
for mature and dry skin.
When the melting temperature increases, the fat
phase is enriched with saturated fatty acids
which create a more solid environment, while
the number of unsaturated acids (oleic) goes
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down. Oils with a high content of palmitic acid
act like a screen (a protective film is created),
restore a hydrolipidic layer, protect the skin
from external factors, and produce the good
sliding effect in emulsions. The higher the
percentage of palmitic acid is, the better the
cream protective properties are. Palmitic acid
accounts for over a 30% share of fatty acids in
the skin horny layer. The content of palmitic
acid goes down with the age; therefore, its usage
is recommended in compositions for dry,
damaged, and mature skin care [31].
Three fractions of ostrich fat were received
pursuant to the classic procedure, which
includes the removal of foreign matters and
connective tissues of visceral slaughter fat,
fragmentation of samples, rendering at
temperatures from 35 to 37°С, from 45 to 47°С,
and from 50 to 52°С respectively, and
subsequent filtration and cooling down to the
temperature of 25–27°С [31].
Value judgments and moisture content
measurements were used to evaluate the clinical
effectiveness of the cream. Seventeen women
aged from 20 to 40 without the history of
allergies and diagnosed with "dry face skin"
were examined during the tests. The skin
moisture content was determined by means of a
moisture meter and an automatic device Soft+
Collegarl 1930 (made in Italy), which measures
skin functional parameters and operates by
measuring the intradermal skin resistance when
skin is exposed to low current. The
measurements were taken several times at one
point on a face, specifically in the middle of the
left cheek. The initial level of moisture content
was determined. Then, the moisture content was
determined after the first application in 20, 120,
and 240 minutes.
The analysis of the composition formulation
showed that the cream does not contain
ingredients prohibited for usage in cosmetic
products determined as per EEC directives.
Ostrich rendered fat serves as an active
ingredient.
The introduction of biologically active avocado
and meadowfoam oils--which have a very high
concentration of various polysaturated fatty
acids--into the fat phase leads to the following
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results: significantly enhances the soothing,
moisturizing, and protective functions of the
skin, restores its barrier properties, optimizes the
effect of occlusion, and improves the system
sensory characteristics [31]. The cream was easy
to apply and comfortable to use, absorbed well,
and did not leave greasy luster. All patients
(100%) noted the absence of irritant or
allergizing effects. When studying the hydrating
properties of the skin, it was determined that 20
minutes after the one-time application of the
cream, the moisture content of the skin
increased by 24%, in 2 hours the percentage was
45.8%, while in 4 hours the moisture content
insignificantly decreased due to the lowered skin
oiliness. It can be assumed that the occlusion
became thinner which led to the moisture loss.
The obtained data suggest that the cream has a
pronounced and lasting moisturizing effect. The
clinical effect of the cosmetic composition was
noted in all patients immediately after the first
application and continued during the entire
course of use.
Low temperatures of melting and congealing of
ostrich fat, 35 (±2)°С and 27.0–29.0°С for
subcutaneous fat and 30–32°С and 20.5–23.0°С
for visceral fat respectively, are indicative of its
high fluidity, which is good in terms of its
accessibility and utilization in the food industry
[12,15]. Based on microbiological studies, it was
concluded that ostrich rendered fat is safe for a
person in terms of the bacterial load [11, 12].
A significant amount of research work is
dedicated to the study of ostrich feathers.
Feathers and down of domestic and wild birds
belong to secondary or additional types of
products. Feathers, keratin being its primary
structural element, account for up to 10% of the
bird body weight [8, 14, 23]. A feather is a
unique natural material which is light, soft,
highly durable and elastic, low conductive,
resistant to creasing and felting, and features
good hygroscopic properties.
Poultry farming went through good and bad
periods. An increased demand for the products
of this industry has been again noted in recent
years.
Ostrich feathers still remain the primary raw
material for a wide range of decorative and
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sewing items to be used as elegant trimming of
fashion accessories (feather boas, handheld fans,
decorations of theatrical and carnival costumes,
masks, hairs) and ancillary goods [14,23].
Feathers to be used as raw material are
accumulated during the period of practical use
of birds on farms and as a result of the feathers
yield per one bird. As known, the best feathers
can be obtained at the age from 3 to 12.
However, there are known cases when feathers
were obtained during 35 years of practical use of
ostriches. A live bird can give 1.0-1.2 kg of
short feathers and 400-450 g of white feathers.
After slaughter, the yield of feathers amounts to
700 g. According to other data, the yield is
approximately 1741 g, which, in relative terms,
equals to 1.85% of ostrich slaughter mass [23].
White feathers located in the first row of wings
are considered to be the most valuable ostrich
feathers. The approximate number of such
feathers is 24 pieces. It is worthy of note that the
maximum number of flight feathers (on average
there are 36-38 feathers on each wing, including
16 primaries and 20-23 secondaries) and tail
feathers (50-60) are used only for decoration
purposes. Most flying birds have 18-20 flight
feathers and 12 tail feathers [35, 23]. Coverts
from a back (see Figure 4) are as attractive as
feathers from a wing. For instance, a vane is soft
and silky; barbs are multiple, thick, and long;
barbules are large, visible and in close proximity
to each other. The width of the vane uniformly
increases from a quill to the top. The vane is
rounded in shape. A large number of barbs of
various length in the lower part of the vane
results in high degree of downiness.

Fig. 4.Back feathers of black ostrich hen (picture
made by Gorbacheva М.V)
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However, when a rational approach is applied to
the processing of ostrich feather, for example,
the processes of bleaching and painting are
introduced, it is possible to increase the
marketing and commercial value of other types
of feathers.
Breast and belly feathers are lightgray in color,
with silver gloss, and of different degree of
density (see Figure 5).

they are symmetric, have a developed fluffy
vane and a small stem. Thus, it can be said that
after a series of processing operations, such as
bleaching and dyeing, including toning, carried
out to improve its aesthetic properties, these
feathers can be used for decoration purposes.

Fig. 6. Breast and belly ostrich feathers colored with
acid dyes by dipping (pictures made by Gorbacheva
М.V., Sukhinina Т.V.)
Fig. 5. Breast and belly feathers of black ostrich
(picture made by Gorbacheva М.V)

Such feathers are characterized by a small size
of the main stem consisting of a quill and a shaft
(see Fig. 5). The vane is rounded in shape, the
width of the vane uniformly increases to the top.
The barbs are set close to each other, barbules
are easily discernible, and, thus, the vane has a
denser structure if compared to all other feather
categories of the ostrich outer covering. A large
number of barbs of various length is
concentrated in the lower part of the vane,
resulting in high degree of downiness. The stem
is thin and elastic, of light color; the quill is
transparent. It is important to note that these
feathers are not used for functional purposes
because they present low aesthetic value for
manufacturers of fashion items made of ostrich
feathers.
In terms of morphometrical parameters, breast
and belly feathers are inferior to the wing, tail,
or back feathers. At the same time, it cannot go
unmentioned that such feathers are attractive as
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When assessing the quality of feathers, it is
necessary to consider a significant degree of
diversity and distinctiveness in relation to size,
bending of a stem, width and shape of a vane,
downiness, and color in each category. These
parameters have a significant influence on the
sorting and selection of a batch for further
processing.
However, not all feathers obtained from an
ostrich can be used as decoration and finishing
material due to the low commodity value.
Comprehensive studies showed that feathers
damaged by bird lice, rotten and broken
feathers, and feathers with yellow spots or other
defects can serve as material for the preparation
of keratin solutions.
According to Pr. Sapozhnikova A.I., in recent
years, it has become possible to extract keratin
from protein-bearing wastes preserving its
biological activity and without damaging its
molecular structure. Therefore, it is possible to
use this keratin as the base or special additives
during the production of products for cosmetics,
medicine, etc. [39].
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Fig. 7. Damaged and defective ostrich feathers
(pictures made by Gorbacheva М.V.)

It should be noted that structural peculiarities of
the ostrich feather have a certain impact not only
on the duration and conditions of its dissolution
but also on the yield of the final product.
Therefore, prior to dissolution, a liquor ratio was
experimentally chosen for each type of raw
materials. This ratio shows the correlation
between the water volume and the volumetric
unit of the processed raw material. After
experiments, the followingliquor ratios were
determined for raw materials under study:
feather quill – 1:7, feather vane – 1:10.
The high quality of keratin solution is ensured
because the keratin mass received after the
peroxide alkali treatment is homogenized, while
pH values are made equal to the values of a
neutral medium. For example, the pH value of
keratin solution obtained from these materials
ranges from 6.6 to 6.8.
Table 5 contains chemical analysis of the
obtained keratin solution.
High quality of keratin solution was ensured
because the keratin mass was treated with
peroxide alkali solution, homogenized, while pH
value was made equal to the values of a neutral
medium. Thus, the pH value of keratin solution
obtained from ostrich feathers falls within the
range 6.6-6.8.

Studies of the chemical composition of an
ostrich feather showed that an average
percentage of moisture is 8.6%, the vane
accounts for the largest percentage of mineral
substances (5.17±0.27%), while the stem
accounts only for 1%.
The percentage of fat in the feather vane is
4.5%, in the stem - 1.2%. At the same time,
ostrich feathers are different from feathers and
down of poultry in terms of percentage of some
parameters of the composition (fat, ash), which
is probably caused by structural peculiarities of
the ostrich feather.
A patented method [30] was used to obtain
keratin solution from the ostrich feather. The
Table 5. Chemical composition of keratin solution
method was developed at the Kasparyants
obtained from ostrich feathers n = 4
Department of Commodity Science, Technology
Content, % of absolutely dry matter
Moisture,
of Raw Materials and Products of Animal and
Keratin solution
%
Fat
Ash
Protein
Vegetable Origin of FSBEI HE Moscow state
0.61
from feather vane
93.4±0.2
0.038±0.001
98.4±0.3
±0.01
Academy of Veterinary Medicine and
from feather
0.55±0.0
Biotechnology – MVAby K.I. Skryabin.
94.8±0.3
0.036±0.002
98.6±0.3
quill
2
This method involves staged processing of
According to the obtained data, the average
keratin-bearing wastes with peroxide alkaline
content of the major component, i.e. keratin
solution.
protein, is 98.5%. This points to the good level
At the first stage, feathers were reduced to
of purification of obtained protein substance and
fragments (separately the vane and the quill) and
confirms the possibility of the resource-based
treated with peroxide alkaline solution (1.5%
reproduction in order to receive hydrolysate
concentration of each component H2O2, NaOH).
which is critical for its further usage in various
For the subsequent treatment, the concentration
sectors of national economy [18].
of alkali and hydrogen peroxide in working
From the entire range of ostrich slaughter bysolutions was decreased to 1%. According to the
products, such as nails, eyelashes, bones, eyes,
obtained data, the most of the time to receive
etc., intestines can be considered as the raw
keratin solution was needed for the quill,
material with the resource potential [17, 48] (see
specifically 28 hours, whereas the duration of
Figure 8).
the operation for the vane did not exceed 20
After evisceration, raw intestines belong to a
hours.
group of perishable goods and, therefore, shall be
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either processed under appropriate conditions to
receive a finished product or preserved. The
technology for processing of ostrich raw
intestines included the following operations:
separating of a set of intestines, stripping out
contents of intestines, fat removal, cooling, sizing
(per length and diameter), and preservation by
freezing.
Bleeding and subsequent processing of carcasses
was performed in the vertical position. The
vertical processing method is better than the
horizontal (on-the-floor) as it is possible to get
meat of higher sanitary quality [5]. After
defeathering, skinning, and removal of
subcutaneous fat, the intestines were inspected
and separated based on their anatomy structure
and pursuant to their morphometrical
parameters.

А

B
Fig. 8. Ostrich intestines: А – ostrich evisceration; B
– cleaned and washed small intestines (picture made
by Gorbacheva М.V.)

Separated intestines of black ostrich were
examined for the presence of hemorrhages,
inflammations, fibrin, helminths, and other
diseases. Afterwards, organoleptic parameters of
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quality were determined (see Table 6). Stripping
of contents was performed using water at 20220С. Having tied up the sections of intestines,
masses of fodder were manually forced out.
Then, fat was removed. The large intestine was
separated and cleaned in the same way as the
small intestine; only more water, time, and labor
were required.
The gastrointestinal tract of birds has a series of
structural and functional peculiarities as
compared with mammals, namely, presence of a
beak, crop, glandular stomach and gizzard, and
caeca [6].
Histologically, the structure of an esophagus and
intestines of an ostrich is typical and is similar to
other poultry [23, 33].
At the same time, ostrich features the developed
submucous membrane that is formed by loose
connective tissue with lots of large glandular
structures, which is important for the production
of sausage casings. Other layers of the intestine
wall are removed during the production of a
semi-finished product [18].
The length of intestines depends upon the bird
age and feed composition. The length of
intestines of chickens (160-170 cm) is 6 times
bigger than the length of their body, in case of
geese and ducks - 4-6 times, in case of predatory
birds - 1.5-2 times. The total overall length of
the gastrointestinal tract of a mature ostrich
weighing from 105 to 131 kg is approximately
16 m, including a 1-meter esophagus and two
caeca, thus, making it 20 times longer than the
body length. The longest section of the
gastrointestinal tract is the large intestine which
accounts for almost 50% of the entire length [3].
According to Koblik Ye.A. [19], resulting from
the feeding habits, an esophagus of an ostrich is
very elastic, a glandular stomach is voluminous,
a gizzard is lined with a thick cuticle and
consists of powerful muscles. There is an
expansion, which acts as a crop, between these
parts of the stomach. Swallowed stones help an
ostrich to grind coarse food.
Traditionally, two types of intestines--small and
large--are singled out. The large intestine of an
ostrich includes 3 sections of intestines, namely,
cecum, colon, and rectum, as opposed to other
types of birds [33]. Ceca are highly-developed
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and serve to digest the cellulose with the aid of
bacteria (similar to the stomach of ruminant
animals) [33, 36].
Table 6 contains the results of the study of
several commodity parameters of ostrich raw
intestines.
Table 6. Parameters of intestines of black ostrich
n=5; 2
Intestine
section

Length, m

Width,
mm

Diameter,
mm

Duodenum

0.60

21.0±1.0

67.5±2.0

Jejunum

3.7

18.7±0.6

78.2±2.8

Ileum

0.45

23.2±1.1

79.6±3.0

Cecum

1.46

40.4±1.8

145.3±2.4

Colon

9.7

48.0±2.2

187.0±8.3

Duodenum of
chickens *

0.20-0.22

9.0±2.0

22.0

Duodenum of
cattle
Cecum of
cattle

1.2-1.5
0.70-1.0

19.0-

30-60
80-200

*Note: literature data [28,29].

Analyzing the data provided in Table 6, it can be
noted that the least length, width, and diameter
are characteristic for the sections of the small
intestine, except for the length of the jejunum
Table 7. Thickness of intestines of black ostrich

which is 3.7 m. The shortest section of intestines
is the ileum, however, its diameter is larger than
that of the duodenum and equals to the diameter
of the jejunum.
No statistically significant difference was
determined between the average widths of the
duodenum and the ileum (when р≤0.95). The
same is true for the diameter of the jejunum and
the ileum.
Talking about the large intestine, the longest
section is the colon and its length is 6 times
bigger than the length of the cecum. The same is
true for the width and diameter. Based on the
data on width and diameter of the large intestine,
which is indirectly indicative of the minceholding capacity of raw materials, it is fair to
assume that the large intestine can be used as
sausage casings. The obtained results go in line
with literature data [33].
Diameter, thickness, and strength are main
indicators for the assessment of raw intestines
quality. They play an important role during the
batching and determine the production
application of raw materials. Table 7 contains
relevant data.

n=20

Intestine section

Intestine
wall

Mucosa

Submucosa

Muscularis

Serosa

Thickness, µm

Duodenum

3127.0±141.7

2300.0±72.1

89.4±6.6

671.8±29.8

65.7±4.1

Jejunum

1381.0±76.0

649.5±86.0

39.7±5.3

483.0±15.3

208.8±12.1

Ileum

1213.0±61.9

527.3±46.2

50.1±5.9

492.1±14.6

143.5±10.3

Cecum

1779.3±71.1

128.1±6.0

189.7±18.5

1340.5±59.0

121.0±7.1

Colon

1160.5±58.0

163.0±40.2

250.5±17.3

670.8±11.0

76.2±10.4

As shown in the table, the duodenum has the
widest intestine wall with the average value of
3127.0±141.7 µm. Its mucosa was 25 and 3.4
times bigger than the submucosa and muscularis
respectively. The serosa is the thinnest which is
confirmed by the intestine histology. Analyzing
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the data on the thickness of the small intestine, it
should be noted that in case of the developed
mucosa (which is removed during the process of
making raw intestines into a semi-finished
product), the muscularis features high thickness
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values which will ensure the higher strength of
the intestine semi-finished product.
Although the canal belongs to the large
intestine, the intestine wall is thin. Moreover,
the mucosa is not well developed. No
statistically
significant
difference
was
determined between the average thicknesses of
the mucosa of the cecum and of the colon (when
р≤0.95). The muscularis of the cecum is more
developed as compared with the colon. It should
be noted that the thickest submucosa was
observed in the colon and the cecum, which is a
positive thing from merchandising and
technological perspectives.
A comparative analysis of the obtained results
with the literature data [5] revealed that ostrich
intestines, both small and large, match in terms
of their properties the similar raw material of
meat animals; while among birds, said
properties are one of the best [8, 17, 48, 49].
Summarizing the provided data and taking into
consideration an organoleptic assessment and
histology of raw intestines, it can be said that
ostrich small and large intestines can serve as
raw material to be used as casings for semifinished ostrich meat.
Unfortunately, in our country, there are few
studies of and there is little demand for such byproducts as nails, bones, eyes, brain, enzymes,
and endocrine glands. Although, they feature
unique properties and can be used in many
sectors of national economy [8].
Discussion
In the course of development, the ostrich
farming went through its ups and downs. In
Russia, the modern stage began in 1996 when
several farmers procured from two to three
ostriches abroad. In 2000, there were about 30
ostrich farms with approximately 1000 birds, the
fourth of them was born in the country [21].
According to experts, 200 ostrich farms with a
total flock of over 4 thousand birds operated in
Russia in 2003 [26]. Based on the results of the
All-Russia Agricultural Census 2006, as of July
1, 2006, the flock of birds in the Russia's
households of all categories totaled 4881 birds.
The maximum number (1344 birds) was
registered in a large household in Volgograd
Region, 916 birds in Krasnodar Kray, 712 birds
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in Orel Region, 682 birds in Moscow Region,
260 birds in Kaliningrad Region, 163 birds in
Perm Kray, 121 birds in Rostov Region, and 118
birds in Stavropol Kray [26]. Currently, the
domestic ostrich farming reached the
commercial-scale level in, first of all, Moscow
Region, Volgograd Region, Samara Region,
Perm Kray, Stavropol Kray, and Krasnodar
Kray.
In 1998, the owners of Lemek and Starfer,
companies located near Moscow, established the
Russia's Association of Ostrich Farmers headed
by Pr.
Kulikov L.V. from the People's
Friendship University of Russia. A professional
union Association of Ostrich Farmers of the
South of Russia led by Zakharchenko A.V. was
established in 2004; yet another union, namely
Interregional Union of Ostrich Farmers, was
established in 2009.
Pr. Kulikov L.V. from the People's Friendship
University of Russia scientifically substantiated
the advantages of the domestic ostrich
development. His followers, Turevich V.I.,
Sinitsin S.S., and Bokov Sh.-Kh., systematized
the theory and practice of breeding and usage of
ostriches and developed a practical guide for
aspiring businessmen [27]. The results of these
researches were used to create three ostrich
farms, namely Russkiy Straus, Lemek, Strafer,
which are located near Moscow. Works of
Polish professor, Gorbanchuk Ya.O., served as
the valuable methodological support for the
Russia's ostrich farming [6]. Ostrich farming in
Kuban Region started in 1997 with first 30
ostrich chicken brought to the North Caucasian
Scientific and Research Institute of Animal
Husbandry of the Russian Academy of
Agricultural Sciences. Professor Bagmut A.A.
led the activities to establish a scientific and
consultancy center for ostrich farmers in the
institute [2]. Experimental studies of a wide
range of food and non-food products provided
scientifically original results which are logically
and methodically supported by scientific
researches of Gorbacheva M.V., Sukhinina T.V.
(2006-2015, Moscow state Academy of
Veterinary Medicine and Biotechnology –
MVAby K.I. Skryabin).

2128

Commercial Ostrich Farming: Processing and Selling Of Products

Russian scientists Chernov О.F., Kiladze А.B.
(2008-2014, Institute of Ecology and Evolution
named after А.N. Severtsov of the Russian
Academy of Science) described peculiarities of
ostrich skin and feathers and provided
technological specifics of ostrich farming. The
matters of systemization, biology, morphology,
and evolution of paleognathous birds are studied
by famous Russian scientists Koblik Ye.A.,
Chernova O.F. (2008-2014, Institute of Ecology
and Evolution named after А.N. Severtsov of the
Russian Academy of Science). The matters of
ostrich biology, breeding, and increased
productivity were studied by Fedorov A.V.,
(2014, Don State Agrarian University),
Mikirtichev G.А., Malyakina L.Yu., Pavlova
I.P., Gryazev О.О., Golovan V.Т. (North
Caucasian Scientific and Research Institute of
Animal Husbandry). The specifics of ostrich
meat production are covered in works by
Gagarin V.V., (2005, All-Russian Scientific and
Research Institute of Veterinary Sanitation,
Hygiene, and Ecology), Kuzmichev V.Yu.
(2009, Saint-Petersburg State University of
Refrigeration
and
Food
Processing
Technologies), Lazutin D.А. (2009, All-Russian
Scientific and Research Institute of Meat
Production named after V.M. Gorbatov).
Specialized companies providing a complete
cycle of ostrich breeding and usage services are
successfully working in Russia. Russkiy Straus
was the first such company, which converted old
Soviet cowsheds into ostrich yards at the
territory of 30 hectares in Serpukhov District of
Moscow Region. In 2004, Russkiy Straus
company became one of the first originators of
the black ostrich breed in Russia [35].
Agricultural enterprise Prirechenskiy, created in
2000 in Krasnodar Kray, is another leader in the
industry [40]. The farm utilizes best practices
developed by Polish, Portuguese, Belgian, and
Dutch colleagues [46, 37]. The largest
Volgograd ostrich farm of
Abyzov M.A.
became a member of the agricultural and
industrial holding Kopitaniya [2]. However,
ostrich products are not presented among the
produced goods.
Unfortunately, not all farm households could
unlock the potential of the industry. Therefore,
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the following conclusions can be made: ostrich
farming is a complicated business and not all
households are able to achieve desired
commercial targets, it is necessary to introduce
scientifically-proven technologies and a
complete cycle of processing of ostrich raw
materials and products, it is required to get state
support and bring in investments.
In 2014, ostriches were included into the list of
agricultural insurance objects subject to
subsidizing [34]. At the same time, ostrich farms
in many parts of our country are sporadic and
develop by means of obsolete techniques
without due application of innovation
technologies [44]. It should be considered that it
is impossible to achieve progress and to ensure
dynamics in the industry without the general
concept of raw material processing which
requires the development of scientifically
substantiated industrial technologies for the
production of quality products.
Conclusion
In summary, it should be noted that the solution
to the problem of unstable market situation
characteristic of the segment of commercial
ostrich farming directly depends on the
development of the unified system of addedvalue processing of primary and secondary
products; of the system which relies on
fundamental concepts of resource conservation
and industrial-scale restoration of secondary
resources.
Recommendations
Data presented in the paper are of practical
importance for manufacturers in various sectors
of national economy. The developed scientific
technologies will allow domestic ostrich farms
and small- and medium-sized businesses of the
sector to successfully market their products,
reduce the volume of waste and low-quality raw
materials, and arrange for the production of
high-quality goods.
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