Animal Science Papers and Reports vol. 21 (2003) no. 4, 271-275
Institute of Genetics and Animal Breeding, Jastrzgbiec, Poland

SHORT REPORT

Cholesterol content and fatty acid composition of fat
from culled breeding ostriches (Struthio camelus)

Jarostaw Olav Horbanczuk!, Ross Gordon Cooper?, Artur Jozwik',
Jozef Klewiec!, Jozef Krzyzewski!, Irek Malecki®, Wojciech Chylinski!,
Anna Wojcik?*, Magdalena Kawka!

!Polish Academy of Sciences Institute of Genetics and Animal Breeding,
Jastrzebiec, 05-552 Wolka Kosowska, Poland

>Department of Physiology, School of Medical Sciences, University of Bristol,
University Walk, Bristol, Avon, BS8 1TD, England, U.K.

3School of Animal Biology, University of Western Australia, Perth,
Crawley 6008, Australia

4University of Warmia and Mazury in Olsztyn,
Oczapowskiego 5, 10-957 Olsztyn, Poland

(Received November 25, 2003, accepted December 15, 2003)

Culled breeding ostriches weighing 130-160 kg yield about 25 kg fat tissue that could possibly be
used for supplementing human and animal diet.

Cholesterol content of breast fat — 80 mg/100 g tissue — from the breeding ostrich females (n = 6) culled
and slaughtered at the age of five years appeared similar to that reported of beef and lamb adipose
tissue. In a sum of 17 fatty acids (FA) determined, the mono- and polyunsaturated FA accounted
for 37.51 and 38.84%, respectively. The ratio polyunsaturated/saturated FA in breast fat of culled
breeding ostrich females appeared higher than reported for other avian species.

Itis concluded that fat from culled breeding ostriches can be used as an additive to human or animal
diet, thus allowing the farmer to gain more from ostrich production. Further research is needed on
composition and properties of adipose tissue of ostriches, including slaughter, as well as breeding
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birds culled at different ages.
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Over the last several years further development of ostrich farming is being observed
and a number of ostrich farms as well as breeding stock still increase [Horbanczuk
2002]. Up to 10% of mature breeding birds (breeders) are culled every year due to vari-
ous permanent disorders such as egg retention, egg-peritonitis, prolapse of the cloaca or
fallus, aspermic yield, sperm abnormalities, behavioural problems (permanent unwill-
ingness to mate), mechanical disorders (breaking legs), or overfeeding [Huchzermeyer
1998]. Culled breeders with the live weight of 130-160 kg, and especially those fed
an improper diet high in oat or barley can, after slaughter, yield about 25 kg of fat
(Horbanczuk, unpublished data).

Ostrich farmers often inquire whether the fat from culled breeder ostriches can be
used to supplement animal or human diet, thus gaining returns from ostrich keeping
and increasing the efficiency of farming. However, current knowledge regarding the
composition of fat tissue obtained from culled ostriches in Poland is too scarce to make
any recommendations. This report presents an attempt at evaluating the cholesterol con-
tent and fatty acid composition of adipose tissue obtained from culled breeder ostriches
kept on the Polish farm in conditions characteristic of east-central Europe.

Material and methods

Ostriches were kept on a farm at Rowiska, near Warsaw, according to EU standards
[Horbanczuk 2002]. Fat samples (approximately 15 g from each bird) were collected
after slaughter from breast region of six breeding females culled at the age of five
years. The samples were immediately vacuum-packed in plastic bags and then stored
at -20°C until analysed.

For determination of cholesterol the total lipid fraction was extracted with chlo-
roform-methanol mixture (2:1, v/v) after Folch et al. [1957]. Total cholesterol was
determined colorimetrically according to Searcy and Berquist [1960].

For determination of fatty acids the samples of frozen fat were freeze-dried and
extracted with chloroform-methanol-water mixture (4:2:1,v/v). Derivatization reac-
tion was carried out according to Czauderna and Kowalczyk [2001] and Czauderna et
al. [2001]. The derivatized samples were filtered through a 0.2 um membrane filter
(WHATMAN). The filtrates were injected onto chromatographic columns on Spheri-5
RP-18, 5 um, 220 x 4.6 mm (PERKIN ELMER, USA). Dibromoacetophenacyl esters
of fatty acids were identified on a HPLC system Series 200 (PERKIN ELMER, USA).
The development of the gradient elution system, collection, and data integration were
performed with TURBOCHROM Workstation Ver. 6.1.2 software. All eluents were
degassed under vacuum and then flushed with helium (99.996%, PRAXAIR, Warsaw,
Poland). Elution was performed using methanol (MeOH) and acetonitryl-water (ACN:
H,0, 40:60, v/v) 9:1, v/v mixture. The column temperature was maintained at 35°C
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and the eluted dibromoacetophenylacyl esters of fatty acids were identified at 242 nm.
The elution of dibromoacetophenacyl esters of C3:0-C20:4 fatty acids was completed
within 40 min at a flow rate of 2.6 ml/min.

Cholesterol content was presented in mg/100 g adipose tissue, while individual fatty
acids as per cent of their sum. Both were expressed as means and standard deviations.

Results and discussion

In this report the cholesterol content of breast fat in culled breeder ostriches (80.00
mg/100 tissue — Tab. 1) was similar to those in beef and lamb adipose tissue (75 mg/100
g), but higher than in the abdominal fat of broiler chickens (65 mg/100 g), both cited
after Mandigo [1991]. The breast fat of culled breeders contained more cholesterol

TaHe 1. Meare ad ther sadad deviobioes (D) far
cholesterol cotant ad fatby acid compositian &

cetrichfatfrom. oalled breedivefomale:
Tem Memiret) _ oD
Cholesterol (may'10Z) a0 115
Fattyracids (% of totalfatty acide)
aihrated (SFA)
0 015 0.5
4.0 IJIE; 0
&0 0.5 0ns
10:0 1ad 043
L0 0 0nl
14:0 0.7 0.4
La:0 X025 05
Lra 0nl 0
1&:0 055 0.10
total SFA L 05
maronehmted (HOFL)
Ll 0l 013
14:1 0G 0nl
1a:1 041 0.1
1a:1 0% 60 Llg
total ML Fral 117
polaxushrnted (FUEL)
2 Iaz 124
183 15258 118
X4 G 117
total PTIFA = 123
FUFAGEEL Lok 0.10
*kedc acid

273



J. Horbarnczuk et al.

than breast (49.5 mg/100 g) and back fat (74.3 mg/100 g) of 14-month-old slaughter
ostriches [Horbanczuk et al. 2003], suggesting that cholesterol content of ostrich fat
increases with age.

In this report the share of saturated fatty acids (SFA) in the breast fat reached 23.63%
appearing lower than in the abdominal fat of sample ostriches in South Africa—35% [Sales
and Franken 1999], geese — 32.9% [Borys et. al. 2001] and broiler chickens — 27.8%
[Balcerak 2003]. The monounsaturated fatty acids (MUFA), accounted for 37.51% of
the sum of fatty acids, whereas polyunsaturated fatty acids (PUFA), the most desired
in human diet, for as much as 38.84 % (Tab. 1). The PUFA/SFA ratio in culled breeder
ostriches (1.65) appeared higher than in the chicken (0.77) and geese (0.3), as reported
by Balcerak [2003] and Borys et. al. [2001], respectively.

It is interesting, that the share of SFA and MUFA in the total sum of fatty acids of
ostrich breast fat from culled birds reported here was by 5 and 9 per cent units lower,
than in external fat (breast and back) of 14-month-old slaughter ostriches [Horbanczuk
et al. 2003]. On the other hand, the share of PUFA of fat in culled breeders was by 4-6
per cent units higher than of fat of slaughter birds.

It may be strange that adipose tissue, obtained from culled ostriches, contained less
SFA, but more PUFA, as well as higher PUFA/SFA ratio than that from 14-months old
slaughter ostriches [Horbanczuk et al. 2003].

Apart from the factor of age (that normally decreases the quality of fat) this phe-
nomenon may be associated with the diet. Culled breeder ostriches had ad libitum
access to grass (3-3.5 kg/day), whereas daily forage intake by slaughter birds was
limited tol kg.

Further research is necessary on cholesterol content and fatty acid composition
of breast fat in various groups of ostriches, including slaughter birds as well as culled
breeders. Age should not be limited to 5 years as by this age ostriches in natural condi-
tions normally achieve sexual maturity [Horbanczuk, 2002]. Valuable would be studies
on really old breeder ostriches, culled at 15-20 years.
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Zawarto$¢ cholesterolu i sktad kwasow thuszczowych
tkanki thuszczowej pochodzacej z okolicy mostka
wybrakowanych strusi hodowlanych

Streszczenie

Wybrakowane strusie hodowlane o masie ciata 130-160 kg moga po uboju dostarcza¢ okoto 25 kg
tkanki thuszczowe;j.

Zawartos$¢ cholesterolu, ktora wyniosta 80 mg/100 g tkanki tluszczowej szesciu samic hodowlan-
ych, wybrakowanych i ubitych w wieku 5 lat, okazata si¢ podobna do podawane;j dla tkanki ttuszczowej
wotowiny i baraniny. W sumie 17 oznaczonych kwasow ttuszczowych stwierdzono 37,51% kwasow jedno- i
38,84% kwasow wielonienasyconych. Stosunek kwasow wielonienasyconych do nasyconych byt wyzszy
niz podawany dla tkanki thuszczowej innych gatunkéw drobiu.

Whioskuje si¢ o0 mozliwosci stosowania thuszczu mtodych strusi hodowlanych, ktore wybrakowano
z przyczyn niezwiazanych z wiekiem, jako dodatku wzbogacajacego dietg ludzi i zwierzat. Postgpowanie
takie mogtoby prowadzi¢ do wzrostu dochodéw producentow strusi. Potrzebne sa dalsze badania sktadu
i wlasciwoscei tkanki ttuszczowej strusi w réznym wieku, wlacznie z ptakami rzeznymi, a takze starymi,
wybrakowanymi w wieku nawet 15-20 lat.
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