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ABSTRACT

The objective of this study was to evaluate the effect of the inclusion of 1% of linseed oil and 1%
of coconut oil in broilers feeding from one to 21 days, on the performance and serum biochemical
levels of cholesterol and triglycerides. A total of 75 male, one-day, Cobb-type chicks were used.
Distributed in a completely randomized experimental design, with three treatments and five
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replicates and five birds per experimental unit. The birds were housed in galvanized wire cages
measuring 0.90m x 0.60m x 0.45m. The use of linseed and coconut oils did not influence weight
gain and feed intake, but increased feed conversion over a period of one to seven days. In the
period from one to 14 days only the feed intake was influenced by the inclusion of the oils. There
was no significant effect on performance in the period from one to 21 days of life. Serum levels of
cholesterol and triglycerides were reduced with the use of coconut oil. It is concluded that the use
of linseed or coconut oils can be used to feed broiler chickens from one to 21 days, as it does not
interfere with the final performance of the birds, and the inclusion of coconut o0il benefits the health
of the birds reducing the levels cholesterol and triglycerides.

Keywords: Cholesterol, food conversion, Lipid source, Biochemical profile.

1 INTRODUCTION

With the advances in nutrition, zootechnical indexes have improved, but they must be
constantly evolving to keep up with the market, which is becoming increasingly competitive
(Alves et al., 2015 and Vogado et al., 2016). Therefore, studies with oils are important, because
the intake of lipids by birds is essential, not only to meet energy needs, but also to meet the
requirements in essential fatty acids, improve the palatability of the feed and the digestibility of
other nutrients, health and animal performance.

According to Costa et al. (2008) oils and fats are ingredients widely used as a concentrated
source of energy and allow the formulation of high energy diets for poultry. Aiming the appropriate
energy balance to meet the high nutritional requirements of broilers, the use of vegetable oils or
animal fat in feed has been a constant practice (Murakami et al., 2009).

Vegetable oils become interesting from a feeding point of view for broilers because their
use increases energy in feed, improves palatability, and facilitates digestion and absorption of non-
lipid constituents in ingredients. Vegetable oils are important sources of unsaturated fatty acids
and should be provided via feed to allow for adequate nutrition and production of the animals
(Bernardino, 2009; Nogueira et al., 2014).

The lipids used in poultry diets have distinct chemical characteristics, which have an
influence on their digestibility by the body, due to the length of the carbon chain, number of double
bonds, configuration of the double bonds (cis or trans), position of the fatty acid in the glycerol
molecule and the ratio of unsaturated and saturated fatty acids (Nelson & Cox et al., 2014;
Bavaresco et al., 2019).

Therefore, due to the large variations of lipid sources, especially in their fatty acid content,
it is necessary to know the individual action of the various lipid sources of plant origin in broiler

feed in their growth and production aspects, given the scarcity of content in the current literature.
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Various types of oils are used in broiler diets, the actual proportion of feed supplement in
a broiler diet depends on factors such as availability, relative price and the effect on the food
manufacturing process. There is limited information available on the effects of dietary inclusion
of different oil sources in modern broilers selected for rapid growth (Amutha & Mani, 2016).

Therefore, it was aimed to evaluate the use of 1% flaxseed oil and coconut oil in the diet
of broilers from one to 21 days of age on performance and biochemical cholesterol and triglyceride

contents.

2 MATERIAL AND METHODS

The experiment was conducted in the Poultry Sector of the Instituto Federal Goiano -
Campus Rio Verde, after approval by the Ethics and Research Committee on Animal Use (CEUA)
of the Instituto Federal Goiano Campus Rio Verde, under protocol number 027/2012.

Before the arrival of the flocks, the usual rules were followed for both the house and the
batteries, which is a period of cleaning and disinfection of the facilities (screens, curtains, floor,
external area, equipment) lasting seven days, two days for cleaning with a spray of quaternary
ammonia-based disinfectant and glutaraldehyde and five days for sanitary emptying.

Seventy-five one-day-old male Cobb chicks with an average initial weight of 57.20g were
used. They were distributed in an experimental design entirely randomized, with three treatments
and five repetitions and five birds per experimental unit. The birds were housed in 15 galvanized
wire cages with dimensions of 0.90m x 0.60m x 0.45m.

The birds were fed between 1-21 days of age with a single diet, formulated to meet the
nutritional requirements of each phase, following the recommendations of the Brazilian table of
poultry and swine (Rostagno et al., 2011).

The treatments consisted of a control diet, without the addition of oil, and two diets in
which 1% flaxseed oil and 1% coconut oil were included, "on top", respectively (Table 1).

Feed and water were provided at will throughout the experimental period. The heating was
performed using electric hoods containing 60 W lamps until the birds were 15 days old, ensuring
a continuous photo-period of 24 hours, guaranteed by the association between natural and artificial
light.

The zootechnical performance variables evaluated were average weight, weight gain, feed
consumption and feed conversion at 1-7 days, 1-14 days and 1-21 days of age. For this, birds and
feed leftovers were weighed at the beginning and end of each phase. The number of dead birds

was counted at the intervals as a criterion for correcting feed intake and feed conversion.
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Table 1. Centesimal and nutritional composition calculated from the control diet.

Ingredients (kg) Centesimal Composition (%)
Corn 55,95
Soybean Meal 38,05
Common salt 0,350
Phosphate 1,600
Limestone 3,450
Soybean oil 1,00
Cortini AE core 50kg! 5,00
Total 100,00
Nutrients Nutritional Composition
ME (kcal/kg) 2870
Raw protein (%) 20,70
Calcium (%) 1,69
Phosphorus disp. (%) 0,62
Total lysine (%) 1,38
Met.+cist. Total (%) 0,93
Total Methionine (%) 0,60
Sodium (%) 0,22

1Guabi vitamin-mineral amino acid nucleus for birds: Folic acid 1.600mg, Pantothenic acid 29.000mg, Biotine 60mg,
B.H.T. 5.000mg, Niacin 7.000mg, Vitamin A 20.000.000UI, Vitamin B1 3.000mg, Vitamin E 40. 500IU, Vitamin
B12 27.000mg, Vitamin B2 12.000mg, Vitamin B6 6.000mg, Vitamin D3 5.000.000IU and Vitamin K3
4.800mg.Manganese 150.000 mg, Zinc 100.000 mg, Iron 100.000 mg, Copper 16.000 mg and Iodine 1.500 mg.

The zootechnical performance variables evaluated were average weight, weight gain, feed
consumption and feed conversion at 1-7 days, 1-14 days and 1-21 days of age. For this, birds and
feed leftovers were weighed at the beginning and end of each phase. The number of dead birds
was counted at the intervals as a criterion for correction of feed intake and feed conversion.

At 21 days, to determine cholesterol and triglyceride levels, blood was collected from three

birds per experimental unit through venipuncture of the brachial vein (wing vein) using a syringe

and Vacutainer ®.

The collected sample was processed in the Laboratory of Biochemistry and Animal
Metabolism of IFGoiano - Rio Verde Campus, following the methodology of Minafra et al. (2008),

with centrifugation at 5,000 rpm for 10 minutes to obtain the serum, which was subjected to

analysis of cholesterol and triglycerides using specific kits from the brand Doles.

The data were submitted to analysis of variance by the SISVAR 5.6 program (Ferreira,

2014) and the means were compared using the F test at 5% probability.

3 RESULTS AND DISCUSSION
The mean temperatures (°C) inside the house during the period from 1 to 21 days (Table

2) suggest that the research was carried out in an environment with mild temperatures, since the

International Seven Multidisciplinary Journal, Sdo José dos Pinhais, v.2, n.1., Jan./Feb., 2023




74

INTERNATIONAL SEVEN
MULTIDISCIPLINARY JOURNAL
ISSN: 2764-9547

maximum temperatures observed did not exceed the thermoneutral zone of the animals. A greater
maximum temperature range was observed between 8 and 14 days of age.

According to Furlan & Macari (2008) for one-day-old chicks the thermal comfort zone
within an ambient temperature should be between 33 and 35°C. With the development of the

broiler, the thermal comfort zone is reduced to approximately 24°C, at three weeks of age.

Table 2. Maximum, minimum and average temperature averages recorded during the different phases of the
experimental period.

Temperatura (°C)
Phases Maximum Minimum Average
1 to 7 days 27,70 21,70 24,70
8 to 14 days 28,70 22,50 25,60
15 to 21 days 28,20 20,00 24,10
Mean 28,25 21,41 -

According to Bueno et al. (2017) cyclic heat stress affects the performance and biochemical
profile of broilers in a milder way than the losses reported by chronic stress, but there are
nutritional and non-nutritional strategies to try to reduce the impacts of heat on birds, but it is
imperative that a more careful management becomes necessary for today's broilers.

A relevant factor about the addition of oils in feed is the influence they exert on the feed
passage rate, decreasing its speed, which favors the digestibility of other nutrients, since they
remain longer in the digestive tract, a process known as the extra caloric effect of oils (Furlan &
Macari, 2008).

Table 3 shows the weight gain, feed consumption and feed conversion of birds from 1 to
7,1to 14 and 1 to 21 days of age.

Weight gain and feed consumption were not significantly influenced (p>0.05) by the
inclusion of soybean, flaxseed and coconut oils at 7 days of age. According to Murakami et al.
(2010) different types of oil added to the feed can influence characteristics such as feed
consumption, weight gain and feed conversion, as well as body composition and meat
characteristics of broilers. A result, which can be observed in this study where feed conversion
was negatively influenced by the inclusion of flaxseed oil and coconut oil.

After hatching, the bird's digestive system is anatomically complete, but its functional
capacity does not yet allow for adequate digestion and absorption of all nutrients (Valentim et al.,
2020). Thus, the gastrointestinal tract of these animals will undergo morphological changes that
will provide an increase in the surface area of digestion and absorption (Silva et al., 2018). Reda
et al. (2020) who reported that the greater the degree of unsaturation of the fatty acids of a lipid,

the greater the potential for formation of micelles in the intestinal lumen, thus resulting in
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improvement in the digestive process and consequently elevation in energy values, and improved
growth of the bird. Mirshekar, Dastar & Shargh (2021) evaluating the supplementation of linseed
oil, verified that linseed oil guaranteed greater breast weight in the bird, and justified this result by
the fact that this oil has in its composition the fatty acid C18:3 (PUFA) in majority, and this
supplementation resulted in a 12-fold increase in the total content of C18:3 in the breast muscle,
which was not observed in this experiment.

Results contrary to the present study were verified by Stanacev et al. (2014) who concluded
that the introduction of flaxseed oil at 4% and 8% levels in broiler feed had a positive effect on

reducing feed conversion.

Table 3. Performance of broilers fed diets containing 1% linseed oil (LO) and 1% coconut oil (CO) at 7, 14 and 21
days of age.

1%50 | HIRT0 [ 1%co | CV(®' | pvalue | EMP?
1-7 days
GP (g) 122,830 110,424 115,210 6,53 0,3065 0,4723
CR (g) 162,750 164,254 172,750 6,40 0,3139 0,7692
CA 1,332 B 1,494 A 1,502 A 5,56 0,0090 0,0358
1-14 days
GP (g) 364,784 367,914 373,502 5,60 0,7988 0,2303
CR (g) 520,800 B 525,604 AB 552,802 A 3,43 0,0360 0,1868
CA 1,420 1,428 1,466 5,20 0,5967 0,0334
1-21 days
GP (g) 787,576 772,366 786,650 3,83 0,6764 0,4146
CR (g) 1184,882 1190,462 1208,474 8,79 0,9338 0,9700
CA 1,486 1,534 1,542 7,17 0,6878 0,0487

Means followed by different letters in the column differed by the Tukey test (5%). ! Coefficient of variation; 2Mean
standard error.

From 1 to 14 days of age there was no effect on weight gain and feed conversion in birds
fed soybean, flaxseed and coconut oils. However, there was a significant effect (p<0.05) for feed
consumption, where birds fed diets containing coconut oil had higher feed consumption, but such
consumption did not differ significantly from that of birds fed flaxseed oils. Wang et al. (2015)
concluded that a 75% replacement of soybean oil in diets with coconut oil is suggested as the
optimal level not to influence performance in broilers.

Contrary to this study Yuniwarti et al. (2012) found that coconut oil, can be used in feed to
increase broiler productivity as it does not affect bird performance, during any of the rearing
periods.

However the feed consumption the birds fed with flaxseed oil were not statistically

different from the consumption of the chickens fed with soybean oil. Lopes et al. (2014) and Zhong

International Seven Multidisciplinary Journal, Sdo José dos Pinhais, v.2, n.1., Jan./Feb., 2023




74

INTERNATIONAL SEVEN
MULTIDISCIPLINARY JOURNAL
ISSN: 2764-9547

et al. (2014) concluded that partial or total replacement of soybean oil with flaxseed oil did not
affect feed intake in the one to 14 day period, and improved tibia growth.

There was no significant effect (p>0.05) of the inclusion of flaxseed oil and coconut oil on
broiler performance in the one to 21 day period. The inclusion of flaxseed oil to broiler feeds
improves weight gain in the early (1 to 21 days) rearing stages (Murakami et al., 2009).

Results contrary to the present experiment were observed by Murakami et al. (2010) who
concluded that total replacement of soybean oil with flaxseed oil in broiler feed impairs bird
performance in the period from 1 to 21 days of age.

According to Khatun et al. (2018) the use of vegetable oils in broiler feed has a favorable
effect on the lipid profile of blood serum by decreasing the concentration of serum triglycerides
and cholesterol. In Table 4, the mean cholesterol and triglyceride concentrations of the birds at 21

days of age are presented.

Table 4. Concentrations of cholesterol and triglycerides in broiler serum at 21 days.

Treatments Cholesterol (mg. dL-1) Triglycerides (mg. dL-1)
1% Soybean oil 207,599 A 219,40 A
1% Linseed Oil 205,500 A 226,70 A
1% Coconut Oil 186,204 B 200,60 B
CV (%) 8,38 9,70
p-value 0,0005 0,0044
EMP 1,0166 1,5313

Averages followed by different letters in the column differ by Tukey's test (5%); ! Coefficient of variation; > Average
standard error.

Serum cholesterol and triglyceride levels were significantly influenced (p<0.05) by the use
of coconut oil in broiler diets, being reduced with the inclusion of oils in the diet. Similar results
were observed by Wang et al. (2015) who concluded coconut oil can reduce fat deposition and
favorably affect the lipid biochemical profile without impairing performance in broilers.

Such effect can be explained because coconut oil is highly saturated and 60% of its total
fatty acid composition are medium chain fatty acids with chain length of 6 to 12 carbon atoms that
are absorbed directly into the portal circulation without re-esterification in intestinal cells, medium
chain fatty acids are partially independent of the carnitine transport mechanism in liver
mitochondria and are rapidly and exclusively oxidized for energy production (Bhatnagar et al.,
2009; Ferreira et al., 2012).

As a result of their faster metabolism and less storage in adipocytes, medium-chain fatty

acids reduce fat deposition and improve serum lipid profiles (Takeuchi et al., 2006).
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Shunthwal et al. (2017) found that the use of flaxseed oil in broiler feed improves the blood
parameters of the birds, a result that was not observed in this study where flaxseed oil had no
influence on serum cholesterol and triglyceride contents.

According to Lopes et al. (2014) the partial or total replacement of soybean oil with
flaxseed oil did not affect the serum blood profile in broilers. A result that can be observed in this

study where flaxseed oil did not alter the levels of cholesterol and triglycerides.

4 CONCLUSION

The inclusion of 1% coconut and flaxseed oil in the diets influences the feed conversion of
birds in the period from one to seven days. It increases feed consumption in the period from one
to 14 days of age, but the inclusion does not affect performance at 21 days. The inclusion of
coconut oil reduces the levels of serum cholesterol and triglycerides, suggesting that such oil can

be added to the diet of broilers without harming the biochemical profile of the serum of the birds.

International Seven Multidisciplinary Journal, Sdo José dos Pinhais, v.2, n.1., Jan./Feb., 2023




INTERNATIONAL SEVEN
MULTIDISCIPLINARY JOURNAL
ISSN: 2764-9547

REFERENCES

Alves, M. G. M.; Batista, A. S. M.; Silva, J. D. B.; Goulart, C. C.; Siqueira, A. F.; Dias, E. R.;
Albuquerque, L. F.; Medeiros, F. M. Qualidade da carne de frangos de corte alimentados com
diferentes niveis de 6leo de visceras de tildpia (Oreochromis niloticus). Revista Cientifica de
Producao Animal, v. 17, n. 2, p. 114-121, 2015. https://doi.org/10.15528/2176-
4158/rcpa.vlTn2pl14-121

Amutha, R. & Mani, K. Production performance of broilers fed with different oils in the ration.
The Indian Veterinary Journal, v. 93, n. 11, p. 74-75, 2016.
http://krishikosh.egranth.ac.in/bitstream/1/86615/1/IVI_V93_I11_Pg74-75.pdf. 20 Fev. 2019.

Bavaresco, C., Nunes, A. P., Forgiarini, J., Alves, D. A., Xavier, E. G., Lopes, D. C. N., & Roll,
V. F. B. (2019). Morfometria intestinal e qualidade 6ssea de codornas japonesas alimentadas por

um periodo prolongado com coprodutos do 6leo de soja. Archives of Veterinary Science, 24(1).
Doi: http://dx.doi.org/10.5380/avs.v24i1.62475

Bernardino, V. M. P. Influéncia dos lipidios da dieta sobre o desenvolvimento dsseo de frangos de
corte. Revista Eletronica Nutritime, v. 6, n. 3, p. 960-966, 2009.
https://www.nutritime.com.br/arquivos_internos/artigos/089V6N3P8960_966MAI2009_.pdf. 20
Fev. 2019.

Bhatnagar, A. S.; Kumar, P. K. P.; Hemavathy, J.; Krishna, A. G. G. Fatty acid composition,
oxidative stability, and radical scavenging activity of vegetable oil blends with coconut oil.
Journal of the American Oil Chemists' Society, v. 86, n. 10, p. 991-999, 2009.
https://doi.org/10.1007/s11746-009-1435-y

Bueno, J. P. R.; Nascimento, M. R. B. M.; Martins, J. M. S.; Marchini, C. F. P.; Gotardo, L. R.
M.; Sousa, G. M. R.; Mundim, A. V.; Guimaraes, E. C.; Rinaldi, F. P. Effect of age and cyclical
heat stress on the serum biochemical profile of broiler chickens. Semina. Ciéncias Agrarias, v.
38, n. 3, p. 1383-1392, 2017.

http://dx.doi.org/10.5433/1679-0359.2017v38n3p1383

Costa, F. G. P.; Souza, C. J.; Goulart, C. C.; Lima Neto, R. C.; Costa, J. S.; Pereira, W. E.
Desempenho e qualidade dos ovos de poedeiras semipesadas alimentadas com dietas contendo

6leos de soja e canola. Revista Brasileira de Zootecnia, v.37, n.8, p. 1412-1418, 2008.
http://dx.doi.org/10.1590/S1516-35982008000800011.

Ferreira, L.; Lisenko, K.; Barros, B.; Zangeronimo, M.; Pereira, L.; Sousa, S. Influence of medium-
chain triglycerides on consumption and weight gain in rats: A systematic review. Journal of
Animal Physiology and Animal Nutrition, v. 98, nl, p. 1-8, 2013.
https://doi.org/10.1111/jpn.12030

Ferreira, D. F. Sisvar: a Guide for its Bootstrap procedures in multiple comparisons. Ciéncia e
Agrotecnologia (UFLA), v. 38, n. 2, p. 109-112, 2014. http://dx.doi.org/10.1590/S1413-
70542014000200001

Furlan, R. L. & Macari, M. Termorregulagdo. In: Macari, M.; Furlan R.L.; Gonzales, E. Fisiologia
aviaria aplicada a frangos de corte. 2ed. Jaboticabal: Funesp, p. 209-230, 2008.

International Seven Multidisciplinary Journal, Sdo José dos Pinhais, v.2, n.1., Jan./Feb., 2023




INTERNATIONAL SEVEN
MULTIDISCIPLINARY JOURNAL
ISSN: 2764-9547

Khatun, J.; Loh, T. C.; Akit, H.; Foo, H. L.; Mohamad, R. Influence of diferente sources of oil on
performance, meat quality, gut morphology, ileal digestibility and serum lipid profile in broilers.
Journal of Applied Animal Research, v. 46, n. 1, p. 479-485 2018.
https://doi.org/10.1080/09712119.2017.1337580

Lopes, D. C. N.; Xavier, E. G.; Santos, V. L.; Gongalves, F. M.; Anciuti, M. A.; Roll, V. F. B.;
Del Pino, F. A. B.; Feij6, J. O.; Catalan, A. A. S. Growth performance, carcass traits, meat
chemical composition and blood serum metabolites of broiler chicken fed on diets containing
flaxseed oil. British Poultry Science, v. 54, n. 6, p. 780-788, 2013.
http://dx.doi.org/10.1080/00071668.2013.843161

Minafra, C. S.; Moraes, G. H. K.; Rodrigues, A. C. P. Silva, F. A.; Stringhini, J. H.; Minafra e
Rezende, C. S. Perfil bioquimico e nutricional do 4cido glutdmico e da vitamina K no soro e no

figado de frangos de corte de 1 a 21 dias de idade. Revista Brasileira de Zootecnia, v.37, n.11,
p. 1973-1977, 2008. http://dx.doi.org/10.1590/S1516-35982008001100011.

Mirshekar, R., Dastar, B., & Shargh, M. S. (2021). Supplementing flaxseed oil for long periods
improved carcass quality and breast fatty acid profile in Japanese quail. Animal, 15(2), 100104.
https://doi.org/10.1016/j.animal.2020.100104

Murakami, A. E.; Garcia, E. R. M.; Martins, E. N.; Moreira, I.; Scapinello, C.; Oliveira, A. F. G.
Efeito da inclusdo de 6leo de linhaga nas ragdes sobre o desempenho e os parametros dsseos de
frangos de corte. Revista Brasileira de Zootecnia, v. 38, p. 1256-1264, 2009.
http://dx.doi.org/10.1590/S1516-35982009000700014

Murakami, K. T. T.; Pinto, M. F.; Ponsano, E. H. G.; Garcia-Neto, M. Desempenho produtivo e
qualidade da carne de frangos alimentados com ragdo contendo 6leo de linhaca. Pesquisa
Agropecuaria Brasileira, v. 45, p. 401-407, 2010. http://dx.doi.org/10.1590/S0100-
204X2010000400008.

Nelson, L. D.; Cox, M. M. Principios de bioquimica de Lehninger, 6. ed. Sdo Paulo: Sarvier, p.
1336, 2014.

Nogueira, M. A.; Cruz, F. G. G.; Tanaka, E. S.; Rufino, J. P. F.; Santana, T. M. Suplementacgao de
6leo de dendé (Elaeais guineensis Jaquim) na alimentacdo de poedeiras leves em clima tropical.
Revista Académica: Ciéncias Agrarias e Ambientais, v. 12, n. 2, p. 103-111, 2014.
http://dx.doi.org/10.7213/academica.12.02.A003

Reda, F. M., El-Kholy, M. S., Abd El-Hack, M. E., Taha, A. E., Othman, S. L., Allam, A. A., &
Alagawany, M. (2020). Does the use of different oil sources in quail diets impact their productive
and reproductive performance, egg quality, and blood constituents?. Poultry Science, 99(7), 3511-
3518. Doi: https://doi.org/10.1016/].psj.2020.03.054

Rostagno, H. S.; Albino, L. F. T.; Donzele, J. L.; Gomes, P.C.; Oliveira, R. F.; Lopes, D. C.;
Ferreira, A. S.; Barreto, L. S. T.; Euclides, R. F. Tabelas brasileiras para aves e suinos:
composicao de alimentos e exigéncias nutricionais de aves e suinos. 3a edicdo, Vicosa, MG:
UFV; p. 252, 2011. http://www lisina.com.br/arquivos/Geral %20Portugu%C3% A As.pdf. 20 Fev.
2019.

International Seven Multidisciplinary Journal, Sdo José dos Pinhais, v.2, n.1., Jan./Feb., 2023




74

INTERNATIONAL SEVEN
MULTIDISCIPLINARY JOURNAL
ISSN: 2764-9547

Shunthwal, J.; Sheoran, N.; Promila, V.; Sihag, S. Effect of linseed oil supplementation on
hematological parameters and economics of feeding in broiler chicks. International Journal of
Pure and Applied Bioscience, v. 5, n. 5, p. 1258-1265, 2017. http://dx.doi.org/10.18782/2320-
7051.5943

Silva, V. C., da Fonseca, S. S., Valentim, J. K., & Geraldo, A. (2018). Desempenho de frangos de
corte alimentados com dietas com reducdo energética contendo diferentes tipos de 78
emulsificantes. Revista Académica Ciéncia Animal, 16, 1-11. Doi: https://doi.org/10.7213/1981-
4178.2018.16009

Stanacev, V.; Mili¢, D.; Milosevi¢, N.; Stanacev, V.; Pavlovski, Z.; Beukovi¢, D.; Puvaca, N.
Carcass quality and abdominal fat fatty acid composition of chickens fed with different vegetable
oil additions. Scientific Works. Series C. Veterinary Medicine, v. 60, n. 1, p. 33-37, 2014.
http://veterinarymedicinejournal.usamv.ro/index.php/scientific-papers/456-carcass-quality-and-
abdominal-fat-fatty-acid-composition-of-chickens-fed-with-different-vegetable-oil-additions. 20
Fev. 2019.

Takeuchi, H.; Noguchi, O.; Sekine, S.; Kobayashi, A.; Aoyama. T. Lower weight gain and higher
expression and blood levels of adiponectin in rats fed medium-chain TAG compared with long-
chain TAG. Lipids, v. 41, n. 2, p. 207-212, 2006. https://doi.org/10.1007/s11745-006-5089-3

Valentim, J. K., Garcia, R. G., Pietramale, R. T. R., Velarde, J. M. D. S., Barbosa, D. K., de
Castilho, V. A. R., ... & Lima, H. J. D. A. (2020). Aditivos emulsificantes em dietas de aves de
producio. Research, Society and Development, 9(3), €176932567-e176932567.

Vogado, G. M. S.; Vogado, K. T. S.; Fonseca, W. J. L.; Fonseca, W. L.; Vogado, W. F.; Oliveira,
A. M.; Oliveira, N. M.; Luz, C. S. M. Evolucao da avicultura brasileira. Nucleus Animalium, v.
8, p. 49-58, 2016. https://dialnet.unirioja.es/servlet/articulo?codigo=5760014. 20 Fev. 2019.

Wang, J.; Wang, X.; Li J.; Chen, Y.; Yang, W.; Zhang, L. Effects of dietary coconut oil as a
medium-chain fatty acid source on performance, carcass composition and serum lipids in male
broilers. Asian-Australasian Journal Animal Science, v. 28, n. 2, 223-230, 2015.
https://doi.org/10.5713/ajas.14.0328

Yuniwarti, E. Y. W.; Asmara, W.; Artama, W. T.; Tabbu, C. R. Virgin coconut oil increases the
productivity of broiler chicken post avian influenza vaccination. Animal Production, v. 14, n. 3,
p- 192-198, 2012. https://doi.org/10.3923/ajpsaj.2015.106.111

Zhong, X.; Gao, S.; Wang, J. J.; Dong, L.; Huang, J.; Zhang, L. L.; Wang, T. Effects of linseed oil
and palm oil on growth performance, tibia fatty acid and biomarkers of bone metabolism in
broilers.  British  Poultry  Science, v. 55, n. 3, p 335-342, 2014.
http://dx.doi.org/10.1080/00071668.2014.891097

International Seven Multidisciplinary Journal, Sdo José dos Pinhais, v.2, n.1., Jan./Feb., 2023



http://dx.doi.org/10.3923/ajpsaj.2015.106.111

