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Abstract

Consumer demand for healthy, qualitative poultry meat products continues to increase.

Safe, healthy and good quality broiler chicken meat has characteristics of high content of
polyunsaturated fatty acids (omega-3 and omega-6), vitamins, antioxidants (carotenoids) and mineral
substances and low levels of saturated fatty acids and cholesterol.

Rapeseed and soybean oils are almost equivalent according to omega-3 fatty acids content (9.0% and
8.0%), but rapeseed oil contains in comparison with soybean oil less amount of omega-6 fatty acids
(20.0%, 54.0% correspondingly) of total lipids — difference by 34%.

Rapeseed oil contains the most balanced amount ratio of omega-3and omega-6 fatty acids, i.e. 1:2.8,
soybean oil 1:6.8. It is rapeseed oil is favourable for broiler chicken organism. In this aspect the
research aim is to evaluate the rapeseed oil impact on broiler chicken meat quality.

The feeding trial carried out with cross ROSS 308 broiler chickens at the age from 1 to 42 days
(n=300). Broiler chickens were divided into 2 groups: Group 1 — control and Group 2 — trial.

To broiler chickens of the control group was fed out with basic feed containing 4% soybean oil. To
broilers of the trial group was fed out basic feed with 2% rapeseed oil and 2% soybean oil.

During the trial period broiler chickens productivity was high. The average live weight for broiler
chickens of sales age ranged between 2609 and 2701 g, feed conversion 1.89 and 1.79 kgkg'l. In trial
group the live weight of broiler chickens was higher by 3.5% and feed conversion was less by 5.3% in
comparison with control group.

The amounts of omega-3 and omega-6 fatty acids in trial group broiler chicken meat were higher by
2.8% and 6.2% of total lipids in comparison with control group. The content of fatty acids in broiler
muscle tissue mass was positively influenced by the amount and composition of fatty acids in
rapeseed oil.

Cholesterol level in broiler chickens meat has a close connection with the composition and amount of
fatty acids in rapeseed oil. Cholesterol level in trial group broiler chicken meat was by 0.20 g kg'1 less
in comparison with control group.

By vegetable oil supplement in combination of 2% of rapeseed oil and 2% soybean oil to broiler
chickens feed it is possible to increase the content of omega-3 and omega-6 fatty acids and decrease
cholesterol level in broiler chicken meat.
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Introduction

Poultry products are universally popular and in recent years the consumption of especially qualitative
poultry meat has risen dramatically. Qualitative and healthy poultry meat is characteristic with high
content of polyunsaturated fatty acids (omega-6 and omega-3), vitamins and mineral substances, and
low levels of saturated fatty acids and cholesterol (Holub, 2002). Hence the current goal for poultry
meat production is not to increase the quantity of poultry output, but to increase the production of
qualitative and innovative poultry products. Innovative and qualitative food-stuff contains biologically
active substances (omega group fatty acids, selen, carotenoids, et.al.), which favourably influence vital
functions of human body, reduce risk factors of different diseases and promote health preservation
(Haug, et al., 2007). Intake of omega group fatty acids with nutrients enables metabolism of
cholesterol in human body, and averts risk factors causing cardiovascular, tumour, rheumatic, and
other diseases (Zarin§, Neimane, 2002). The amount of fatty acids of feed has no proportional relation
to the content of fatty acids in broiler chicken meat, as a certain transition stage of fatty acids from the
amount of fatty acids in feed to the content of fatty acids in production output exists in an avian
organism (Leskanich, Noble, 1997).

To produce broiler chicken meat with higher amount of fatty acids, enriched poultry feed with fatty
acids containing feedstuffs: flaxseed and rapeseed oils (Harris, 2000).

The research aim is to evaluate the rapeseed oil impact on broiler chicken meat quality in combination
with soybean oil.



Results

The production broiler chicken meat, which compared with conventional composition broiler chicken
meat contains an increased omega-6 (linoleic acid) and omega-3 (linolenic acid) content requires
avian feed that consists of fatty acid containing feeding stuff — seed oils (rapeseed, soya bean). Thus
the content of omega-6 and omega-3 fatty acids was assessed in locally produced (in Latvia)
rapeseed oil. The content of these fatty acids in imported soya bean oil frequently used in poultry farming
was analysed comparatively (Table 1).

Table 1

Content and ratio of fatty acids in vegetable oils

Parameters Omega-3 (w-3) linolenic acid, % Omega-6 (w-6) linoleic acid, % | w-3:w-6 ratio
Rapeseed oll 9.0 20.0 1:2.8
Soya bean oil 8.0 54.0 1:6.8

The largest omega-3 fatty acid content was observed in rapeseed oil amounting to 9% while the
largest omega-6 amount is observed in soya bean oil amounting to 54%, if calculated in per cent of
the total lipid amount. The amount of omega 3 and omega 6 fatty acids ratio is better rapeseed oil. The
evaluated feeding stuff may be included into the poultry feed (according to the standards) only in a
certain amount. The standards determine and practical poultry farming applies optimum feeding stuff
doses admissible for avian organism, including also the studied oils that are allowed to add to the
poultry feed in the amount of 4%. In conventional poultry feeding used soya bean oil.

In the summer of 2009 a feeding trial was carried with cross ROSS 308 broiler chicken (h=300) in the
vivarium of Physiology Block of the Research Institute of Biotechnology and Veterinary Medicine
“Sigra”, Latvia University of Agriculture. The trial with broiler chickens lasted for 42 days. Broiler
chickens were divided into 2 groups: Group 1 — control and Group 2 — trial. Broiler chickens from the
two groups were fed with the basic feed (BF) of the same content. Feed content for production of
especially gualitative - innovative composition (increase amount of w-3 and w-6 group fatty acids,
decrease amount of cholesterol) broiler chicken meat is shown in Table 2.

Table 2

Trial scheme for rapeseed oil impact on broiler chicken meat quality
(content of fed feed for chicken from 1 to 42 days of age)

Group Feeding programme Linoleic acid content in feed
Group 1-control | BF — Basic feed 1.50
Group 2 - trial BF+2% soya bean 0il+2% rapeseed ol 1.93

The content of basic feed for broiler chickens of all groups is balanced in compliance with the
requirements of cross ROSS 308 standards.
Productivity of broiler chickens during the trial period was evaluated by accounting:

¢ live weight of broilers, weighting each bird individually at the age of 7, 14, 21, 28, 35 and

42 days;

o feed consumption — weighting feed every day by groups;

e survival — dead birds were counted every day.
The analysis comprised the amount of omega-3 and omega-6 fatty acids in broiler meat of 42 days old
(sales age) broiler chickens. The analysis was carried at the accredited biochemistry research
laboratory of the Research Institute of Biotechnology and Veterinary Medicine “Sigra”, Latvia
University of Agriculture by means of a gas chromatograph (HP 6890).
During the trial period broiler productivity was high. The average live weight for broilers of sales age
ranged between 2609-2701 g.



Table 3
Productivity of a broiler chicken

Parameters Group 1 - control Group 2 - trial

Broiler chicken live weight at the age of 42 2609 +33.14 2701437 17

days, g

% to control 100 103.5

I_:eed consumption for production of 1 kg 1.89 1.79

live weight, kg

% to control 100 94.70
p<0.001

By using rapeseed oil in combination with soya oil increase live weight by 3.5% and decrease feed
conversion by 5.3% in comparison with control group.

By feeding broiler chicken with feed contained rapeseed oil it is possible to increase the content of
omega-3 and omega-6 fatty acids and decrease cholesterol level in broiler chicken meat.

The obtained data from broiler chicken meat with increased amount of omega-3 and omega-6 fatty
acids are shown in Table 4.

Table 4
Quality indices of broiler chicken meat
Parameters Group 1 - control Group 2 - trial * to control
> omega-6 (w-6) fatty acids, | 1 . o5 16.240.07 +6.2
% of total lipids
> omega-3 (w-3) fatty acids, | , g, o1 5.40.02 2.8
% of total lipids
Cholesterol, gkg™ 0.66+0.82 0.46+0.37 -0.20

Feeding broiler chicken with feed of conventional amount of 4% soya bean oil (Group 1) broiler
chicken meat contains 10.0% of omega-6 and 2.6% of omega-3 fatty acids as calculated in per cent of
total lipids and 0.66 g kg"l cholesterol. Adding 2% of rapeseed oil in combination with 2% of soya bean
oil in the trial broiler chicken feed (Group 2), the level of omega-6 fatty acids increases to 16.2% (by
6.2% more than for Group 1) and the level of omega-3 fatty acids grows up to 5.4% (by 2.8% more
than for Group 1). Cholesterol level in trial group broiler chicken meat decreases to 0.46 g kg™ — by
0.20 ¢ kg'1 less in comparison with control group.

Conclusions

1. Rapeseed oil contains the most balanced amount ratio of omega-3 and omega-6 fatty acids, i.e.
1:2.8 in comparison with soya bean oil. The rapeseed oil is favourable for broiler chicken organism.

2. By vegetable oil supplement in combination of 2% of rapeseed oil and 2% soybean oil to broiler
chickens feed to increase the content of omega-3 and omega-6 fatty acids by 2.6% and 6.2% of total
lipids and decrease cholesterol level in broiler chicken meat by 0.2 g kg"l.

3. By using rapeseed oil in combination with soya bean oil the live weight of broiler chickens was
higher by 3.5% and feed conversion was less by 5.3% in comparison with soya bean oil.

Acknowledgements
Academic study and publication financed by the project ,Support for doctoral studies in LUA” /
2009/0180/1DP/1.1.2.1.2/09/IP1A/VIAA/017/ agreement Nr. 04.4-08/EF2.D1.01

References

1. Zaring Z., Neimane L. (2002) No: Smite A. (eds) Uztura maciba. (Nutrition Lessons) Riga, pp. 21-
29, 99-103. (In Latvian)

2. Leskanich C.O., Noble R.C. (1997) Manipulation of the n-3 polunsaturated fatty acid composition
of avina eggs and meat. In: World's Poultry Science Journal, 53, pp. 155-183.

3. Harris C. (2000) Meat Products are Perfect as Functional Foods. In: Meat Processing. Jan/Feb,
p.19

4. Haug A., Eich-Greatorex S., Bernhoft A., Wold J.P., Hetland H., Christophersen O.A., Sogn T.
(2007) Effect of dietary selenium and omega-3 fatty acids on muscle composition and quality in



broilers. In: Lipids in Health and Disease. Published online:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2186313/

Holub B.J. (2002) Clinical Nutrition: 4. Omega — 3 Fatty Acids in Cardiovascular Carve. In: Can.
Medical. Assoc. I., pp. 608-615.





