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This year's trade fair Anuga FoodTec from 27 to
30 March in Cologne offers the international food
business an information and purchasing platform
that covers the entire spectrum of technology and
investment requirements for production in all
segments of the food industry.

Whereas accurate fat analysis was primarily the
domain of large meat processors who could afford
and accept the limitations of dual energy X-ray, a
new NIR system makes inline fat analysis accessible
10 alf meat processors.

Emulsification is required in many food systems like
cooked sausages, creams O sauces 1o create
characteristic physical and sensory properties.
Stabilisers help to achieve this properties.
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Ostrich — yield and chemical composition

Ostrich meat as an altemnative meat source is worth being included in human nutrition more often

Faced with the fact that the world's population is increasing year over
year and that it is faced with the lack of food, especially meat, the
alimentary technology should necessarily consider each source for
nutrition. This article studies the quality and quantity of ostrich meat.
The results of the live weight, slaughter weight, dressing percentage
and losses of weight under chilling, the content of meat and bones in
the main parts (thighs, back, thorax) and the chemical composition of

ostrich meat are expressed.

By Dijana Naseva, Zlatko
Pejkovski and Aco Kuzelov

he production and con-
Tsumption of meat in the

world is increasing each
year. Experts from all over the
world envisage that in 2050 the
production of meat would
amount more than 465 mil-
lion tons. Approximately 42 kg
meat per citizen is produced in
the world. The consumption va-
ries depending on the region and

the socioeconomic status (HAL-
WEIL, 2008).

Year over year, the number of
the world’s population is more
and more increasing. On the oth-
er hand the energetic and food
resources arve constantly decreas-
ing. Considering the fact that the

animal technology is constantly .

trying to nurture the increased
population, none of the alimen-
tary sources and none of the
source for meat should be dis-
regarded.

Flelschwinschaft Intemational 12012

Source: Nasna, Prkovix and Kurnov
Fig.: Participation of meat and bones from the main parts in the slaughter
weight of ostriches, in %.

Ostrich and
different uses in history

skin and feathers. The qualities
of the meat were not sufficiently
valorised and recognised. How-

In the past, ostriches were ever, this meat has become a gas-
mostly reared for their quality tronomic discovery in the recent
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years. Nowadays, in the rich
countries of the world, there is
hardly any restaurant or hotel
with high reputation that does
not serve this type of meat. Hu-
man-ostrich relation is at least
5000 years old (Cooper, 2001).
In the distant 1863, the first farm
for artificial and commercial
rearing of ostrich was founded in
South Africa in order to obtain
feathers for fashion above all
(SmiT, 1963). In 1869, Arthur
Douglas built the first incubator
for ostrich eggs, which led to rev-
olution of the industry (Joy,
2005),

In the First and Second World
Was, the market for feathers sig-
nificantly decreased, but the in-
dustry survived in several small
farms in South Africa (Jov,
2005). In the middle of the 1980s,
the rearing of ostriches in farms
experienced its renaissance, even
though the number of ostrich
reaving farms was still low
(DEEMING and ANGEL, 1996).
Ouatside South Africa, there was
an unsatisfactory number of
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farms, as well as in the process-
ing capacities of USA, Australia
and Europe. In the same period,
the technology for rearing and
processing of ostrich was well
enough developing in Israel that
takes the second place, right after
South Africa.

Ostrich as a meat source

Nowadays, the focus is on
slaughtering ostrich and obtain-
ing ostrich meat. Ostrich indus-
try in Europe is being developed
since the beginning of 1990, with
pairs imported from South Afri-
ca and Israel (DEEMING and AN-
GEL, 1996).

As a product from ostrich, the
meat became important in the
end of the 1980s from the previ-
ous century (COOPER, 2001). Os-
trich produce red meat which is
entirely unique thanks to the ex-
ceptional softness, tenderness,
frailty and amazing taste of
game.

Rearing and estimation of os-
triches is very ditficult and re-

Your reliable source for:

| Food Processing Machines
| Packaging Machines
| Retrofitting

| Die Sets and Accessories for
Rolistock Thermoforming Machines

Download Stocklist:
www.gps-reisacher.com
GPS Reisacher GmbH & Co. KG
Hinter den Gaerten 8

87730 Bad Groenenbach, Germany
+ 49 (0) 8334/989100
+ 49 (0) 8334/9831099
info@gps-reisacher.com

quires functional
management. This
regards the
slaughterhouse,
where meat is ob-
tained. As in every
other industry, the
quality of  the
product ie the
raw-material is the
result of the effi-
ciency of produc-
tion as well as the
quality of the
product,  There-
tore, attention
should be paid dur-
ing the processing
of slaughtered os-
triches, so that ef-
ficient ~ methods
are applied (Coop-
ER, 2000b).

Set-up of the study

12 ostriches from the breed
African black-neck ostrich were
analysed. They were reared in
farms of the Republic of Mace-
donia. Their age at slaughter was
betweenn 12 and 14 months.
24 hours before slaughtering,
the ostriches received a minimal
amount of food and water.
Slaughtering and the entire pri-
mary processing of ostrich were
carried out on an adapted slaugh-
ter line.

First, live weight of ostrich
was measured. After primary
processing, the slaughter weight
of warm carcass was recorded,
without head and internal orga-
ns. Afterwards, carcasses were
placed in a cold storage room ata
temperature of 0 to 1 C for
24 hours. After chilling, the car-

Ostriches have an unexpectediy high vield

N R IR

Ostrich — vield and chemical composition

Ostriches were mostly reared for fashion products like
skin and feathers.

casses were weighted again one
by one on a hanging scale. On the
basis of the difference in the car-
casses’ weight before and after
chilling, the losses of weight un-
der chilling were caleulated in kg
and percentage. The dressing
percentage of ostrich was calcu-
lated as ratio between slaughter
and live weight. From the ratio of
live and slaughter weight of os-
trich before and after chilling of
carcasses, the following points
were calculated: dressing per-
centage of warm carcass and
dressing percentage of chilled
ones.

The following step was break-
ing the ostrich carcasses. The
main parts were separated to:
thigh, back and thorax and than
weighted on a digital scale, after-
wards a dissection of these parts
was performed in order to estab-

Tab. 1: Live weight, slaughter v\;eight, dressing percenmge and losses of 'Weigﬁl

_ under chiling of astriches
Examined parameters
Live weight, kg
Slaughter weight, kg
Slaughter weight chilled, kg
Losses of weight kg
under chilling %
Dressing percentage of warm
carcass, %
Dressing percentage of chilied
carcass, %

X o 0 o
1103.72 9.22 8.89
5293 601 1136
5133 593 1156
159 0.29 1841
304 055 1799
51.03 305 598
4949 299 6.07

X~ mean value, 50 - standard deviation, (¥ ~ coefficiem of vadation

Soume: Nasew, Prasovse and A
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Ostrich — yield and chemical composition

lish the content of meat and

bones in the main parts and to

establish the total amount of
meat obtained by one ostrich,
From each individual ostrich,

a part of the right thigh meat was

taken using a scalpel, in order to

perform chemical analyses in ac-
cordance with the srandard
methods:

® determination of the amount
of water, by desiccation at
105 C to constant weight;

# determination of the amount
of proteins, according to
Kjeldahl;

# determination of the amount
of fats, in accordance with
the method of Soxhlet;

® determination of the miner-
als (ash), by heating to
702 B
Considering that the ostrich’s

rearing is not sufficiently stud-
ied, and that yield and quality of
ostrich meat are not sufficiently
researched, the findings of this
research show that out of one os-
trich, approximately 36.20 kg
meat can be obtained.

Yield

The live weight, slaughter
weight (warm and chilled), dress-
ing percentage {warm and chill-
ed) and losses of weight under
chilling (in kilos and percentage)
are shown in Table 1. The live
weight is a starting parameter for
establishing the slaughter weight
of vstrich. Data from weighting
the live weight of the examined
ostrich show that the average live
weight of ostrich reared in farms
of the Republic of Macedonia,
from the Black-neck ostrich
breed, amounts to 103.2 kg. Out
of one 14 months old ostrich, the
slaughtering weight is around

The slaughter weight is around 50 kg.

100 kilograms (Coorer, 2000a).
Ostriches reared in Texas, Loui-
siana, Oklahomaand Indiana had
weights of 95.54 kg (MORRIS et
al., 1995). The average is obtained
out of 14 ostriches at the age of 10
to 14 months. Ostriches, which
were examined by POLLOK et al.
(1997), were reared in Texas, and
it was established that the aver-
age weight of 25 ostriches ar the
age of 10 to 11 months amounted
t0 99.73 kg. According to KREIB-
icH and SOMMER (1994), the live
weight of ostriches at the age of
14 months amounts to 105 to
125 ke,

The weighted warm slaughter
weight amounts to 52.93 kg, and
the chilled slaughter weight is
51.33 kg. The results of MORRIS
et al. (1995) show that the
slaughter weight of warm carcass
is 55.91 kg, that of chilled carcass
i554.57 kg, and according to PoL-
LOK et al. (1997), the weight of
warm - carcass  amounts o
48.82 kg and the weight of chilled
carcass is 47.55 kg. Losses of
weight under chilling amount 1o
159 kg or 3.049%, which is
0.25 kg higher than the losses of
weight under chilling stipulated

f ostriches have the least amount of meat

*Tab. 2: Content of meat and bones in the main parts of ostiches, in kg

Examined parameters
. Slaughter weight of chilled
| carcass
Thighs Meat
; Bones
Back Meat
Bones
| Thorax Meat
Bones

X sD o
5133 593 1156
1239 0,896 1449

362 0.23 1266
237 3233 15.12

418 0.567 1357
244 0318 1307
528 0.54 10.14

. X~ mean vahse, SO - standard deviation, LV - coefficient of variavon
4 -

| Snwcemwwk-n
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in the results of
MoRrRIs et al,
(1995) and 0.32 kg
higher than losses
- of weight under
chilling stipulated
| in the results of

PoiLox et al
(1997).

Dressing  per-
centage of ovstrich
amounts 1o
51.03% of warm
carcass, .e.49.49%
of chilled ones.
These values are
cose to those
(51%} that were established by
BaLoG and ALMEIDA (2007) and
POLLOK et al. (1997), and are a
little higher than the finding
{(58.6%) of MORRIS et al. (1995).

With this research, it is estab-
lished that out of one ostrich
70.50% meat and 25.48% bones
can be obtained in average. In
comparison to the results of |
HARRIS et al. (1994), where
64.5% lean meat and 269%
bones were obtained, it can be
concluded that in chis experi-
ment 6% more meat and 1.42%
less bones are obrained. The av-
erage yield of meat of ostrich in
Macedonia is 36.20 kg meat or
3490% regarding the live
weight, which is almost identical
to the result of Harris et al.
(1994}, where 35.7% lean meat
was obtained regarding the live
weight. Cooper (2000a) ob-
tained that the meat yield of os-
triches is 35 kg lean meat.

The largest amount of meat is
located in the back of the ostrich
(21.37 kg), it is lower in thighs
(12.39 kg), and the thorax has ve-
ry little amount of meat (2.44 kg)
(Tab. 2). The participation of the
meat and bones expressed in per-
centage in the chilled carcass of
ostrich is graphically shown in
Figure 1. The best proportion of
meat and bones has the back
(83.64% versus 16.36%), the |
next is thigh (77.33% versus |
22.61%) and thorax containg
more bones than meat (68.39%
bones, 31.61% meat).

Chemical compaosition

According to the analyses car-
ried out for the chemical compo-




sition of ostrich meat, the fol-
lowing results, shown in the Ta-
ble 3, are obtained.

The content of water
(74.52%) has a little difference

compared to the results of SALES |

(1996) — 76.6%, and the results
of HARRIS et al. (1994) range be-
tween 65.75 and 68.46%.

The content of proteins in
these researches (22.62%) is
lower regarding protein levels
obtained by KREIBICH and SOM-
MER (1994) ~ 26%, as well as in
comparison to the researches of
HARRIS et al. (1994) where the
content of proteins was between
23.34 and 2625%. It is also
higher compared to the results of
SALES {1996) where 20.9% was
obtained.

Regarding the content of fats,
the results obtained (0.34%) are
identical to the results of Kreig-
ICH and SOMMER (1994), where
the content of fats in the tissues
of ostrich amounts to 0.3%. It
can also be compared to the re-
sults from SALES (1996}, where
the fats were 0.48% and ViLjoEN
et al. (2005) where fats ranged
from 0.99 to 0.29%. The values
obtained are lower in compari-
son to the results of CHIZZOLINt
et al. (1999), where the content
was (.91 g/100 g meat and HOR-
BANCZUK et al. (1998) — 1.43 g/
100 g meat.

The content of minerals
(1.22%) is almost identical to the
results of Saves (1996) - 1.14%
and HARRIS et al, (1994), where
the content of minerals ranged
from 1.21 to 1.28%.

Characeristics of ostrich meat
On the basis of the results ob-

tained from the quantitative es-
timation of carcass, ie the

slaughter weight of ostrich (live
weight, slaughter weight, dress-
ing percentage, losses of weight

" Typeof meat  Statistical  Water
indicators

Ostrich meat X 7452

Sh 045

o 0.60

Tab. 3: Chemical composttion of ostrich meat, (%)

The carcass of ostiich contains around 25% of bones.

under chilling, weight and tissue

composition of the main parts of

carcass), the following conclu-
sions can be drawn:

@ The average live weight of
ostrich from the African
black-neck ostrich breed,
slaughtered at the age of 12
to 14 months, amounts to
103.72 kg. The slaughter
weight of warm carcass
amounts to 52.93 kg, and of
chilled ones to 51.33 kg. The
losses of weight under chill-
ing are 3.04%, and dressing
percentage of warm carcass
is 51.03% and of chilled
carcass 49.49%.

B Out of one ostrich, 36.20 kg
lean high-quality mear is
obtained.

8 The carcass of ostrich con-
tains 70.50% meat and
25.48% bones. The thigh
contains 77.39% meat and
22.61% bones, the back
83.64% meat and 16.36%
bones, the thorax 31.61%
meat and 68.39% bones.

B The pure muscle tissue of
the ostrich’s thigh contains
74.52% water, 22.62% pro-
teins, (.34% fats and 1.22%
minerals,

# According to the chemical
composition, the ostrich
meat represents a food rich
in proteins and poor in fats,
therefore it is a good al-
ternative of any type of
meat and it is recommended
to be included in human
nutrition more often.

Proteins Fats Minerals
2262 0.34 122
0.28 005 01
124 14.7 82

X - mean value. 50 - standaid deviation, OV - coeffitiem of vanation

Source: Nasewn, Pewovas and Aco

58

Arschwanschalt intemational 12017

Ostrich - yield and chemical compasition

References

1 Bawe, A and 1CL
Auieioa Paz (2007):
Ostrich (Swithio Camedlus)
Cancass Yield and Meat

| Quality Parameters.
Biasilian Joumal of
Poultry Science 9 (4},
215-220. - 2. Cooper,
RG, (2000a): Feisch vom
Vogel Straufl, 1 Schlachtung, Klassifizierung
und wertvolle Teilstiicke. Flelschwinsch. 50
{7), 18. - 3. Coorr, RG. (2000b): Fleisch
vom Vogel Srraull. 2. SchlachtkBiperun-
tersuchung und Aspekte der Feischhygiene.
Fletschwirtsch. 80 (8} 18. - 4. Coorer RG.
{2001): Nutitive value of ostrich meat. Warld
Poultey 17 (8), 42-43. ~ 5. Crizzouns, R, E.
Zawsrok V. Dorisont and S. Gumis (1999
Caloric value and cholester! content of
nommal and low-fat meat and meat prod-
ucts. Trends in Food Science & Techology 10
{4-5), 119-128. - 6. Deemmg, DL and LR
AngeL (1996): Introduction to the ratites and
farming operations around the wordd. e
Deeming, D.C led) Impraving our Under-
standing of Ratites in a Farming Envi-
onment. Ratite Conference, Oxfordshire, UK
1-4. - 7 Hawen, B. 2008): Meat production
continues to fise, World watch institute. -

8. Hagmss, 5.0, CA Morrss, TL Jackson, 56.
Ay, LA Lucia, DS, Hae, RK Maige, [T
Keevow, |W. Savil and GR. Acurr (1994}
Oswrich Meat Industry Development. Report
to American Ostich Association from Texas
Agricultural Extension Service, - 9. Horeang-
2k, | | Sates, T. Caeoa, A Konecka, G. Zigba
and P. Kawia (1998} Cholesterol conterit
and faty acid composition of ostrich meat
as inflgenced by subspecies, Meat Science.
50 (3), 385~388. ~ 10- jov, A (2005} Ostich
farming then and now. Wordd pouliy, 21 33,
33~35. - 1L Kerwck, A and M. Sommer
(1994). Sraullenhaltung. Landwinschafs-
verlag GrmbH. Munster ~ Hilrup. Z. Auflage.
- 12. Mormis, CA, SO Harmis, S.G May, TC
Jncksox, DS, HaLE, RK Muier, 11 Keewon, GR.
Acurr, LM Luoa and IW. Sawel (19951
Ostrich staughter and fabrication. 2. Carcass
weights fabrication vields, and muscle colos
evaluation, Paultry sclence 74, 1688-1692. -
13, Pouok, KD DS, Hak, RK Maier, R
Angel, A Buue-Mclennon, B, Baomans and
1T, Keeron (1997): Ostrich slaughter and
by-product vields. American astrich. 31-35.
- 14. Saies, | {1996): Histological, biophys-
ical, physical and chemical chamcteristics of
different ostich muscles. lounal of the
science of food and Agrculiure, 70, 109-114,
= 15, Sar, D)vZ. (1963): Ostrich farming in
the Litde Karoo. Bulletin No. 358. Depart-
ment of Agriculural Technical Services.
Pretora. South Afica. ~ 16. Vivoey, M, LC
Horrman and 15, Branp (2005): Prediction of

the chemical composition of freeze dried
ostich meat with near infrared reflectance
spectascopy. Meat sdence 69 (2}, 255-261

Author's addresses

Dijana Naseva, Goce Delcev University —
Stip, Facully of Agriculture, Street Kiste
Misitkov bb, 2000 Stip, Macedonia, dija-
nanaseva@ugd.edumk; Zatko Pejkovski,
St Cyril and Methodius University - Skopfe,
Faculty of agricultural sciences and food -
Skopie, boulevard Aleksandar Makedanski
bb, 1000 Skapje, Macedonia, zpejkov-
ski@zEukim.edumk; Aco Kuzelov, Goce
Delcev University — Stip, Faculty of Agricul-
ture, Street Krste Misirkov bb, 2000 Stip,
Macedonia, acakuzelov@ugd edumk

MSc Dijana Naseva is working as
teaching assistant at the Faculty of
Agricufture in Stip, Macedonia. Her
lecturing subject is meat and meat
products. In October 2010 she defend-
ed her master thesis about ostriches
in Macedonia.
She is research-
ing about ostrich
meat as healthy
replacement and
altemative of
other types of
meat.

Prof. Dr. Zlatko Pejkovski is working
as a regular professor at the Faculty
of Agricultural Sciences and Food in
Skopje, Macedonia. His lecturing
subjects are: Meat and meat prod-
ucts and Technology of ready to eat
meals. In November 2000 he de-
fended his Ph.D thesis about possi-
bilities for nitrite substitution in
boiled sausages.
His fields of
interests are
reduction and
substitution of
certain harmful
to health food

ingredients.

PhD Aco Kuzelov is working as
Professor at the Faculty of Agriculture
in Stip, Macedo-
nia. His lecturing
subject is meat
and meat prod-
ucts. He is in-
terested in food
safety and meat
technology.

Fleischwirtschaft intemational {2012



