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Globally, ostrich meat is considered a gourmet product, as high-nutritive-value red meat, it
fits into the diet. This study aimed to gather the most significant information on ostrich meat
quality and characteristics based on the literature. We also made a comparison between an
ostrich, beef, poultry, and pork meat. Meat quality is influenced by many genetic, environ-
mental, management, and processing technological factors which can be different in respect
of farms and countries. Meat quality measures include color, pH, nutritional composition,
technological parameters, and organoleptic value. Ostrich meat has a dark red color similar,
to but slightly darker than beef. The pH at 24 hours post mortem (pH,,) is moderately acidic,
between 5.8 and 6.2. The ostrich meat is rich in protein (18-22 %) similar to pork but richer
than poultry and beef. Ostrich has lean meat with low-fat content (1-4.5 %) compared to
other domestic species. The ostrich meat is rich in unsaturated fatty acids, also the saturated
fatty acid content is lower compared to other species. The technological losses are higher
compared to beef and pork. The organoleptic value is average, but regarding flavor and ten-
derness, we can find statistical differences between the meat parts.

Keywords: ostrich (Struthio camelus), slaughter value, meat quality, meat composition,
meat organoleptic characteristics.
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La carne de avestruz es considerada un producto gourmet a nivel mundial, ya que como carne
roja de alto valor nutritivo, encaja en la dieta. El presente estudio tuvo como objetivo recopi-
lar la informacion mas significativa sobre la calidad y las caracteristicas de la carne de avestruz
con base en la literatura. También hicimos una comparacién entre la carne de avestruz, res,
avey cerdo. La calidad de la carne esta influenciada por muchos factores tecnolégicos genéti-
cos, ambientales, de manejo y de procesamiento que pueden ser diferentes con respecto a las
granjas y los paises. Las medidas de calidad de la carne incluyen color, pH, composicién nu-
tricional, pardmetros tecnoldgicos y valor organoléptico. La carne de avestruz tiene un color
rojo oscuro similar, pero ligeramente mas oscuro que la carne de res. El pH a las 24 horas post
moértem (pH,,) es moderadamente &cido, entre 5,8 y 6,2. La carne de avestruz es rica en pro-
teinas (18-22 %) similar a la del cerdo pero mas rica que la de las aves y la ternera. El avestruz
tiene carne magra con bajo contenido de grasa (1-4,5 %) en comparacidén con otras especies
domeésticas. La carne de avestruz es rica en acidos grasos insaturados, ademas el contenido
de acidos grasos saturados es menor en comparacion con otras especies. Las pérdidas tec-
noldgicas son mayores en comparacion con la carne de res y cerdo. El valor organoléptico es
medio, pero en cuanto a sabory terneza podemos encontrar diferencias estadisticas entre las
partes de la carne.

Palabras clave: avestruz (Struthio camelus), valor de sacrificio, calidad de la carne, com-
posicion de la carne, caracteristicas organolépticas de la carne.

South Africa leads the global meat market,
the second-biggest producer is the USA and

Ostrich meat is not a regular meat type
found on the market, so it is considered
special and due to its high price, it is qua-
lified as a gourmet product. Regarding its
rich nutritional value, ostrich meat can be an
alternative meat source for other domestic
species (poultry, pork, beef) [1]. Primarily,
meat is the main product of ostrich all over
the world, though the skin, feather, oil, and
eggs are also used for different purposes.

the followings are Australia, Spain, Poland,
and the Middle East. Export products inclu-
de fresh meat, hamburger meat, steak, and
dry meat [2].

The economically optimal slaughter age of
ostriches is 12 to 14 months when the sl-
aughter value (57-58 %), the meat, and skin
quality are the best [3,4]. Later, at the age of
18 months, the slaughter value decreases to



51 % [2]. The most valuable meat parts can
be found on the thigh and back, the wings
are useless from this point of view, and re-
garding that ostriches have a flat sternum,
the breast is also poor in meat [5,6]. In Hun-
gary, the meat parts called a fan, outside
strip, medal, oyster, and the tip are conside-
red the most valuable lean meats. Hungary
slaughters several hundred kilograms of os-
triches annually and exports them mainly to
France and live animals are usually transpor-
ted to Belgium.

The study aims to reveal the most important
characteristics of ostrich meat, regarding its
nutritional, technological, and organoleptic
value. Our object is to make a deeper over-
view of ostrich meat quality compared to
other species, based on the international li-
terature.

The color is a quite interesting parame-
ter from the consumers’ point of view. The
darker the meat is, the more iron content it
should contain. But many other factors in-
fluence meat colors, such as the species,
breed, bird age, sex, nutrition, rearing, meat
part, storage time, and pH [7].

The pH of meat has an impact on the drip
loss, processability, and shelf life of products
[8-10]. In general, ostrich meat has a pH,,, (at
24 hours post mortem) of between 5.8 and
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6.2 but significant differences can be found
among meat parts [11,12]. For example, the
pH of the inside leg is 6.2 [12], 6.00 for the
oyster [2], and 5.81 for the fan [11].

Dry matter content and macro-
nutrients

Meat quality and composition are influenced
by the birds’ age, sex, nutrition, slaughtering
method, storage time, and storage tempera-
ture [13].

Ostrich meat can be characterized by 23-
26 % of dry matter, 18-22 % of protein, and
1-4.5 % of fat content [2,12,14]. It can be
stated that the protein content of ostrich
meat is similar to that of pork but higher
than beef and poultry [15,16]. The fat con-
tent is lower than beef, pork, and even poul-
try meat [15,16]. The low fat and cholesterol
content and high protein content provide a
good dietary characteristic for ostrich meat.
Hydroxyproline makes up most of the co-
llagen which molecule determines the ten-
derness of the meat. Meat tenderness is an
important organoleptic factor. The average
hydroxyproline content of ostrich meat is
between 0.01 and 0.09 % [2,17].
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Micronutrients

Amino acids

Amino acids play a key role in human nu-
trition as being the building blocks of body
proteins. Essential amino acids can not be
produced by our organism, so they should be
taken by the diet. Conditional amino acids
can not be synthesized in every organism
or they are necessary at a certain stage of
development. The content of amino acids in
ostrich outside strip is 0.15-3.33 g/100 g of
meat. This meat part contains the most es-

sential amino acids (8.68 g/100 g of meat),
6.18 g of conditional amino acids, and 4.69
g of non-essential amino acids in 100 g of
meat [2].

The table 1 shows amino acid content in os-
trich, beef, and chicken determined by diffe-
rent authors. The amino acid composition of
beef and chicken was similar. In the case of
serine, threonine, glutamine, leucine, alani-
ne, phenylalanine, tyrosine, lysine, and histi-
dine values of beef and chicken were closer
to the findings of Brasso et al. [2] on ostrich
compared to that of Sales et al. [18].

Table 1.
Amino acid composition of ostrich meat compared to the meat of different species
zl;l;le::c(;l)/ Ostrich! Ostrich? Beef® Chicken*
(g/100 g outside strip) (g/100 g mixed meat)

ASP 1.94 - -

THR 1.00 0.76 092 0.90
SER 0.83 0.59 0.80 0.74
GLU 3.33 2.51 3.15 3.20
PRO 0.88 - -

GLY 0.82 0.82 1.14 1.05
ALA 118 1.06 1.26 117
CYS 0.15 - -

VAL 1.00 097 1.02 1.06
MET 0.54 0.55 0.54 0.59
ILE 0.98 0.92 095 113
LEU 1.62 1.70 1.56 1.61
TYR 0.74 0.61 0.70 0.72
PHE 0.85 0.94 0.82 0.85
HIS 0.86 0.39 0.72 0.66
LYS 1.84 1.65 1.74 1.82
ARG 1.00 1.36 1.32 1.29

Sources: 1 (2),%%* (18).
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Fatty acids

Unsaturated fatty acids and mainly the n-3
fatty acids are significant nutrients in human
nutrition and health [19]. Ostrich meat is
rich in unsaturated fatty acids, but we can
find differences among muscles. The PUFA
content of ostrich meat is 27.54 % [2], while
the fan contains 28.79 % and the leg shows
23.78 % [20]. The MUFA content of ostrich
meat is 37.37 %, and the total unsaturated
fatty acid content of ostrich meat is 64.90 %.
The saturated fatty acid content is 35.10 %
which is lower compared to the PUFA con-
tent [2]. The ratio of n-6/n-3 fatty acids in
the meat is between the healthy 1-10:1 ran-
ge, being 3.91 for the outside strip [2] and
7.55 for the fan [20].

Minerals

The table 2 demonstrates the minerals in
a valuable ostrich meat part compared to
meat parts of similar characteristics from
beef, chicken, and pork.

Table 2 also shows that the Ca, K, Mg,
Na, and P content of ostrich outside
strip  (334.94+7.02, 3455.67+47.123,
265.46+2.92, 516.51+10.91 and
2489.12+18.45 mg/kg) excelled regarding
the evaluated minerals. When choosing spe-
cies and meat parts to make a comparison
with ostrich outside strip, we aimed to select
domestic species of significant market value
and meat parts. Comparing ostrich outside
strip to beef tenderloin and sirloin, the Ca,
Fe, Mn, and Zn content of ostrich meat was
greater than those of beef. The higher Fe
content supports the fact that ostrich meat

Table 2.
Minerals in the ostrich outside strip compared to other species
Minerals | Ostrich (mg/Kkg) I:e;::“)t;n(:;l;::)/ Chl(‘:l(:;l:;lgh Pork loin (mg/Kkg)
Ca! 334.94+7.02 28.18+3.30 109+0.60 6.08+0.21
cu? 2.27+0.06 2.000.11 0.67-0.80 1.00+0.01
Fe 48.32+0.59 17.40+0.41 30.4-55.4 3.30+0.26
K¢ 3455.67+47.12 4280+37.8 1040.0-3665.0 1266+0.41
Mg’ 265.46+2.92 272.00£1.50 855.0-995.0 97.8+0.23
Mns¢ 0.43+0.01 0.10+0.06 0.013-4.9 0.00£0.00
Na’ 516.51+10.91 494+6.00 265-486 47+2.00
ps 2489.12+18.45 2245+15.1 132.00-160.00 907.00+0.29
Zn° 35.19+0.78 3.49+0.63 1.29-8.38 14.7+0.03

Sources: Ostrich: (2), Beef: (21)°; (22)?%; (23)34>%89; Chicken: (24)%*7; (25)%%; (26)3; (27)>5789, (28)%°;

Pork: (29)*°.

Ciencias Agropecuarias, 7(2), 2001, p. 83-91




88 BRASSO, KOMLOSI

is considered darker red than beef and the
meat of all other presented species. In com-
parison with chicken thigh, the P, Na, Ca, Zn
and Cu content was greater or slightly grea-
ter than that of chicken thigh. However, the
ostrich outside strip composed less than
one-third of chicken thigh in Ca and the Fe
content was similar in content. In the case of
chicken thigh, values were shown as ranges
in the literature. On the one hand, some mi-
nerals were referred to by different authors.
On the other hand, the authors presented
data as ranges in the case of chicken thigh.
The quantity of all measured minerals in the
ostrich outside strip was greater when com-
pared to the results for pork loin [29].

Paleari et al. [30] declare that ostrich meat is
richer in phosphorus, manganese, and iron,
but poorer in sodium than beef and turkey
meat. According to Nitzan et al. [31], hay su-
pplement increases the iron content of meat.
Akram et al. [17] declared that the content
of P, Zn, and Ca in ostrich meat is 9.02+0.03,
2016.63+0.68, and 1.05+0.02. The iron con-
tent of ratites meat is significant and should
be highlighted. Horbanczuk and Wierczbicka
[32] found iron content to exceed 4 mg/100
g against 0.4-0.6 mg for chicken and 0.1-2
mg for beef expressed in 100 g meat. The
content of Ca in emu and ostrich meat is 5.4
-7 mg/100 g, respectively. The content of
Mg and Na is 28.8 mg and 43 mg in 100 g of
meat, respectively. The Selenium content is
0.04 mg in 100 g of meat.

The sheer force indicates the tenderness of
the meat. The lower the value is, the more
tender the meat is. The more tender meat
is required on the market because it tastes
better. According to the literature, the shear
force of ostrich meat is between 2.90 and
3.42[2,33].

The drip loss of ostrich meat ranges between
2.85and 5.88 % [2,11,17], while the drip loss
of beef is between 0.71-1.05 % [34] and for
pork, it is below 3 % [35]. The cooking loss
of ostrich meat is generally between 21.18
and 41.23 % [2,17] and the thawing loss is
between 3.88 and 4.48 %. The cooking loss
of beef ranges between 23.5 and 25.1 % and
the thawing loss is between 0.26 and 3.6 %.

Organoleptic characteristics generally inclu-
de smell, taste, the presence of aftertaste,
tenderness, juiciness, and texture. Organo-
leptic evaluation can be made on either a fi-
ve-scale or a nine-scale hedonic scale. On a
five-scale hedonic scale the smell, taste, the
presence of aftertaste, tenderness, juiciness,
and texture of ostrich meat got 3.09, 3.14,
1.91, 3.41, 2.69, and 2.84 values [2]. On a ni-
ne-level scale, the meat tenderness, juiciness,
and flavor scored 7.17+0.06, 7.38+0.12, and
6.80+0.05 [17]. Regarding both scales, os-
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trich meat has an average organoleptic va-
lue. Differences between meat parts can be
found in flavor and tenderness, as the tip
and the outside strip are the tastiest and the
outside leg is the most tender meat part [2].
The smell and flavor of meat were typical of
game animals and more aromatic and swee-
ter, than the meat of the main domestic spe-
cies (chicken, pork, beef) as experienced and
reported by consumers. Ovary et al. [36] de-
clare that we can differentiate between wa-
ter-soluble and fat-soluble molecules. The
smell is influenced by the former molecules
and flavor is mainly determined by the lat-
ter ones. The authors claim that tenderness
and juiciness have a close relationship, as
juicier meat is considered more tender from
the consumer’s point of view. Hoffman and
Mcmillin [37] concluded that ostrich meat is
less juicy (3.38 %), compared to pork (4.60),
lamb (4.68 %), beef (3.25 %), or chicken (2.89
%). The authors state that the characteristic
of ostrich meat as being drier can be attribu-
ted to the lower fat content. Al-Khalifa and
Al-Nasser [38] noted that ostrich meat is
tougher than beef due to its lower collagen
content (0.41 % compared to 0.63 %). After-
taste (fish-like, metallic, unfavorable, which
does not resemble a characteristic of meat)
was not detected by the panelists [2].

Ostrich meat is a good source of nutrients
and minerals, as characterized by high pro-

Ciencias Agropecuarias, 7(2), 2001, p. 83-91

89

tein, unsaturated fatty acid, Ca, Mg, P, Fe, Zn,
and Mn content compared to beef, poultry,
and pork. Due to its advantageous dietary
composition, it is optimal for athletes, chil-
dren, and those who have to follow a low-fat
diet. The higher pH than usual increases the
water-holding capacity, moderates the drip
loss, but decreases the shelf-life of meat.
From this point of view, the evaluation of the
impact of pH and storage time on shelf-life
would be interesting and could be sugges-
ted.
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