
Abstract
The purpose of the study was to evaluate the effectiveness of the canola oil on the some metabolites ostriches. In order to study the 
metabolic profile of ostriches in relation to diet, Six blue-neck male ostriches (Struthio camelus) were fed omega-3 resource (canola  
oil =3%) throughout a 60-day experiment. Blood samples were collected from ostriches on days 0 and 60 of the experiment to measure 
levels of total serum protein, albumin, total immunoglobulin, cholesterol, the activity of ASP, ALT, insulin and glucose. The results 
showed that from days 0 to 60 of the experiment, glucose and total protein levels increased significantly (P<0.05). whereas total 
immunoglobulins insulin, albumin, ALT and AST did not change.
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Devekuşlarında Omega 3 Kaynağının Glukoz ve Total Protein 
Üzerine Etkisi

Özet
Bu çalışmanın amacı devekuşlarında kanola yağının bazı metabolic değerler üzerine etkisini araştırmaktır. Diyetle ilişkili olarak 
devekuşlarında metabolik değerleri araştırmak amacıyla altı adet Mavi-boyunlu devekuşu (Struthio camelus) 60 günlük çalışma 
periyodu süresince omega-3 kaynağı (%3’lük kanola yağı) ile beslendi. Devekuşlarından çalışmanın 0 ve 60. günlerinde total serum 
protein, albümin, total immunglobulin, kolesterol, ASP, ALT, insülin ve glukoz seviyelerini tespit etmek amacıyla kan örnekleri alındı. 
Çalışmanın sonuçları 0. ile 60. günler arasında glukoz ve total protein seviyelerinin arttığını (P<0.05) buna karşın total immunglobulin, 
insülin, albümin, ALT ve AST seviyelerinin ise değişmediğini ortaya koymuştur.
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INTRODUCTION

The ostrich industry in South Africa dates back to the 
1860’s when ostriches were domesticated in the Klein 
Karoo, Western Cape [1]. The industry was initially focused  
on the feathers and hides for the fashion industry. Over the 
last decade however focus has shifted and is now aimed  
at further developing and sustaining the meat production 
sector of the South African ostrich industry [2].

It is well recognized that a direct relationship exists 
between a high intake of fat in the diet, particularly 
saturated and the so-called ‘diseases of the western world, 
with the latter predominantly being characterized by an 
increased incidence of heart disease [3]. A higher PUFA 
content of meat the higher meat’s nutritive quality, which 

has a direct effect on human health, for example, the long-
chain n-3 PUFA docosahexaenoic acid (DHA) is reported 
to contribute to brain and liver development in human 
infants and may also play a role in the prevention and 
treatment of various diseases [4].

Ostrich meat is gaining in popularity worldwide due to  
its high nutritive value [5,6]. In recent years ostriches (Struthio 
camelus) have been increasingly farmed in Europe with 
more than 40 000 head in Italy alone [7]. Ostrich industries 
have recently been developing in many countries around 
the world, especially for the production of meat due 
to its favorable fatty acid profile and low fat content as 
compared with other kinds of red meat [8]. Commercial 
breeding of farmed ostriches in Iran was started from  
1999 [9] and at present ostrich farms are distributed in all 
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regions and climates of the country, especially in the central 
regions. Blood profiling, initially used to detect subclinical 
disorders due to incorrect feeding, has recently been used 
more widely to evaluate the effects of different treatments 
on metabolic, nutritional and welfare conditions of 
animals [10]. Use of fats in animal feed has many benefits. 
Some of these benefits are increase in energy level and 
palatability of diet, improvement of growth rate, feed 
efficiency, absorption of fat soluble vitamin and decrease 
of metabolic heat production during heat stress. Dietary 
fats are also source of essential fatty acids [11]. Various 
studies have been conducted on the inclusion of fish oil 
or fish meal in the diet of broilers [12], pigs [13] and beef [14] in 
order to try and manipulate the lipid composition of the 
meat. It is known that the fatty acid composition of animal 
products is the result not only of biosynthesis in tissue, but 
also the fatty acid composition of ingested lipids [15], being 
stronger in monogastrics, where stored lipids in adipose 
tissue not only reflect ingested lipids [16]. Canola oil has a 
high content of α-linolenic acid, which is susceptible to 
oxidation, and has very rich source of monounsaturated 
oleic acid, it contains considerable amounts of linoleic (LA) 
and alpha-linoleic (ALA) acids, the precursors of omega-6 
and omega-3 fatty acids and is poor of saturated fatty 
acid [15]. There is no report to show an academic research 
to evaluate the effects of canola oil on ostriches. To our  
knowledge, this is the first study of effects of canola oil on 
plasma biochemical parameters of ostriches. The purpose  
of the study was to evaluate the effectiveness of the  
canola oil on the health of ostriches.

MATERIAL and METHODS

Animals and Diet

Field work was conducted from November to January 
2013 at the farming and animal husbandry station near 
Arak, Markazi province, Iran. Six birds of ostrichs, approxi-
mately 4 months of age were used in this investigation. The 
experiment was approved by the animal group committee 
of the Agriculture faculty of Arak University (Approval 
No: 2013-07/02 -366). The ostriches received increasing 
amounts of supplementary feed (Table 1, Table 2) that 
contained 3% unrefined canola oil and for period of around 
60 days. This supplementary diet had a calculated energy 
value of 2.600 kcal/kg and a protein content of 22%. All 
the supplementary feed was consumed by the birds. The 
feed was mixed on a weekly basis and stored in bags in 
a cold feed storage shed. No anti-oxidants were added to 
diets. Water was provided ad libitum. They were kept in 
an enclosure with 1.000 m2 of open space and 100 m2 of 
covered space. 

Plasma Biochemical Analyses

Blood samples for the determination of some 
parameters were obtained between 8 and 9 am, to avoid 

diurnal influences, following about a 12-h fasting by 
wing vein into vacutainers with heparin. The plasma was 
prepared by centrifugation at 2.500×g for 15 min. plasma 
were stored at −21°C until analysis. The biochemical 
parameters were measured using a standard autoanalyser 
(Hitachi 717, Boehringer. Mannheim, Germany). The level 
of total protein by Biuret reaction, albumin by Bromocresol 
green dye binding method, and the activity of AST and ALT 
was measured by the colorimetric method of Reitman and 
Frankel [17]. All results of enzyme activities were expressed 
in international units per liter written as IU/l [18]. 

Statistical Analysis

All results are expressed as means ±standard error of 
mean (SEM). Raw data were checked for normal distribution 
using Kolmogorov-Smirnov method. All analyses utilized 
parametric statistical methods. A value was considered 
to be statistically significant if the associated P value was 
less than 0.05. Paired t tests were performed using SAS 
software (2001).

Table 1. Ingredients composition of the diet

Tablo 1. Diyet içeriğinin kompozisyonu

Ingredients (%)

Corn, Grain 37.4003

Alfalfa Meal-20 28.0502

Soybean Meal-44 27.5827

Dical. Phos 2.3004

Canola Oil 3

Sunflower Oil 0

Limestone 0.6924

Common Salt 0.3101

Vitamin Premix 0.2338

Mineral Premix 0.2338

DL-Methionine 0.1314

L-Lysine HCl 0.0636

Table 2. The chemical composition of d ration

Tablo 2. Rasyonun kimyasal kompozisyonu 

ContentChemical Composition

2600 Kcal/kgE

22CP (%)

5/65EE (%)

10/69CF (%)

1/19Lysin(%)

0/79Met + Cys(%)

1/30Ca (%)

0/52P (%)

0/18Na(%)
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RESULT

The effects of Omega-3 resource feeding on weight 
change indicated on Table 3. All ostrich chicks exhibited 
proper growth and active ingestion during the feeding 
period. Initial weight and final weight indicated the  
weight on 0 and 60 days respectively. At two month gain 
for six ostrich chicks were 93.900 kg. Total feed intake 
at this period was 743 kg. Average daily gain (ADG) was  
260 g/day and feed conservation ratio (FCR) was 7.913  
kg in this study.

The effects of Omega-3 resource ingestion on plasma 
biochemical variables (Table 4) are reported. There was no 
significant difference in total immunoglobulins, insulin, 
albumin, ALT and AST at two times. But from days 0 to 60 
total protein levels and glucose increased significantly 
(P≤0.05).

DISCUSSION

Results indicated that ADG and FCR in this study was 
agreement with others. Trebušak et al.[19] indicated that 
body weight gain was not influence while feed intake 
was decreased and feed efficiency was improved when 
the rabbits fed on diets content linseed oil. Body weight 
gain was increased in this study Studies in the US [20] on 
ostriches reported that grew at only 180 g/day with a FCR  
of 8.7 compared with this study was low. Final body weight  
of sunflower oil groups (poultry) were increased [21].

Average feed intake per day, water consumption per 
day, feed conversion ratio (FCR) and weight gained were 
different from that estimated by Mushi et al.[22]. Also, 
Kreibich and Sommer [23] explained that feed conversion 
ranged from 1.4:1 to 1.6:1 for younger birds 4 to 6 

months old, while for older birds ranging from 4:1 to 6:1. 
Studies [24,25] showed that increasing dietary energy or  
fat supplementing decreased feed intake and improved 
Feed Conversion Ratio (FCR) of broiler chicks [25].

Findings of this study showed that feeding of Canola 
oil in growing ostriches can significantly increase plasma 
levels of glucose and total protein in the 60th day, 
compared to that of day 0 (Table 4). Total proteins play 
an important role in transport of vitamins, hormones, 
enzymes and electrolytes. In our study, total protein values 
increased on day 60. This accords with earlier observations, 
which showed that total protein values increased with 
age in male ostriches until 24-36 months [26]. Total protein 
values also tend to increase with age in emus, masai 
ostriches, and broilers [27]. The protein content of the feed 
may raise total proteins in ostriches. In our study, total 
immunoglobulin values did not change in day 60.

Enzyme activities in birds are variable and originate 
from different organs. There were no significant differences 
between albumin, AST, and ALT. These findings may 
indicate that canola oil supplementation to feed had effect 
on the health of ostriches during the experiment. The 
major finding of current study was a significant increased 
on glucose along with a significant rise in total protein 
concentration. This finding may reflect the beneficial 
effects of canola oil on health. This research will serve 
as a base for future studies on the effects of types of oils 
on health. A limitation of this study is that the numbers 
of ostriches were relatively small. More broadly, research 
also needed to determine where the effects of canola oil  
on other metabolit profile content of ostrich muscle, liver  
and plasma.

It was concluded, dietary supplementation with 3% 
canola oil can increase body weight and FCR in ostrich.  

Table 4. Comparison between two blood sampling (day 0–60) for some plasma parameters, results are expressed as mean ± SEM (n=6)

Tablo 4. Bazı kan parametrelerinin iki kan örneklemesi(0 -60 gün)arasındaki karşılaştırması Sonuçlar ortalama±SEM (n=6) 

Variable Unit of Measurement Day 0 Day 60 P-Value

Insulin Mg/dl 11.98±2.39 12.48±1.44 0.28 NS

Glucose Mg/dl 108.80±18.90 138.10±17.60 0.05 *

ALT IU/l 38.20±2.81 37.89±2.46 0.24 NS

AST IU/l 30.32±6.20 30.32±4.81 0.99 NS

Total protein Mg/dl 4.31±0.25 4.95±0.40 0.05 *

Albumin Mg/dl 4.22±0.92 4.80±0.70 0.17 NS

Total immunoglobulin Mg/dl 0.84±0.49 0.83±0.35 0.95 NS

AST (aspartate amino transferase), ALT (alanine amino transferase), NS not significant (P>0.05) and *P≤0.05

Table 3. Effects of omega-3 resource feeding on weight gain at two months period

Tablo 3. İki aylık süreçte omega-3 kaynağı kullanımının kilo kazanımı üzerine etkisi

FCR (kg) ADG (g)Weight Gain (kg)Final Weigh (kg)Initial Weight (kg)Animal

7.91326093.900352258.1Ostrich
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In other hand omega-3resource increased total protein 
and glucose level on plasma.
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