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Abstract. Meat is an important food in the human diet. The chemical composition of meat is influenced
by many factors. An important factor is represented by species. In this study was analyzed for protein
content, water, minerals and fatty acids in pork and beef. Minerals ranged from 0.95 ± 0.02 (%) in pig
meat and 1.12 ± 0.02 (%) in beef. The protein varied between: 19.20 ± 0.14 (%) in pork and 20.31 ±
0.25 (%) in beef. The highest average values are for the following fatty acids: C16: 0 (palmitic), C18: 0
(stearic acid) and C18: 1 (oleic acid) in both pork and beef.
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Introduction. The content of fatty acids in meat is influenced by factors such as the
species from which the meat comes (Ponnampalam et al 2014) and feed used (Sinclair
2007). There is now increasing concern to use different nutritional supplements rich in
polyunsaturated fatty acids (PUFA) in feed, in order to obtain high quality meat. Of
particular interest to consumers is to eat healthy meat with a high content of PUFA
(Wood et al 2003). PUFA levels in fat and muscle tissue is influenced by the feed used,
which has influence on products quality (Wood et al 2008). Currently the main concerns
are related to the production of meat with high nutritional value, for human benefit, with
a high content of fatty acids, particularly omega 3 (Morel et al 2013). Factors that
influence meat quality are the genetics and exploitation system (Pugliese & Sirtori 2012).
Pork is a food with high nutrient values, rich in protein, carbohydrate, vitamins, minerals,
long chain polyunsaturated fatty acids and essential amino acids. Consumption of pork at
high levels due to the high content of cholesterol and saturated fatty acids can lead to
adverse effects on humans (Hamill & Botineştean 2016; Reig et al 2013). Consumer
requirements are mainly to reduce the fat content of meat, but also reduce the content of
saturated fatty acids (Averette Gatlin 2002). Forages influence the content of fatty acids
in pork, as the use of flaxseed in the diet of animals, increase levels of PUFA. Pork is a
source of vitamins, minerals and a rich source of conjugated linoleic acid with antioxidant
properties (Nistor et al 2012). At present, a number of studies are made in order to
modify the nutrient profile, for example, increase the content of PUFA by use in animal
feed of natural components with antioxidant potential, in order to reduce oxidation of
lipids meat. The lipid content influences the quality and nutritional value of meat (Nieto &
Ros 2012; Wood et al 2003). Currently the focus is very much on food intake, which has
great influence on health. We tried different variations in order to find the optimal
alternative to meat and meat products get a good balance on the lipid content of the
human body needs, especially linoleic acid-rich products (Juárez et al 2009; Swinburn
2009; Pariza et al 2001). The content of fatty acids influences the final characteristics of
meat flavor, juiciness and tenderness. The process of oxidation and discoloration of meat
are greatly influenced by the level of unsaturated fatty acids and mainly fatty acids with
double bonds (Enser 1984; Wood et al 2003). In the study conducted by Araujo de
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Vizcarrondo et al (1998) on pig meat noticed a higher level for linoleic acid and lower
levels of stearic acid, compared with beef (Araujo de Vizcarrondo et al 1998). Enser et al
1996, report a higher level of PUFA in beef, C20 and C22 mainly n-3 compared to pork.
Through the use of food supplements rich in linoleic acid, leads to enhanced levels of
linoleic acid in meat (Enser et al 2000).
Several studies were conducted on meat fatty acids profile. On omega 3 fatty
acids study in lamb (Ponnampalam et al 2014), on breed and gender influence upon
quality of pork and the content of fatty acids (Alonso et al 2015), modifying the content
of fatty acids in pork under the influence of improved nutrition with natural additives to
increase the nutritional value (Inserra et al 2015), Ros-Freixedes & Estany (2014)
studied the fatty acid composition of pork, Raes et al (2004) reported increase in acid
levels CLA in meat by using dietary fish oil and fishmeal or feed rich in linoleic acid, the
influence of genotype on the content of fatty acids and cholesterol in pork (Parunovic
2015). Using oleic acid enriched food to improve meat quality and level of fatty acids in
pork and ham housing was reported by Mas et al (2011), and influence of the processing
upon volatile compounds in pork products (Rivas-Cañedo et al 2015). Sánchez-Muniz et
al (2012) studied the reduction of lipid oxidation using a Hypericum extract. Feeding corn
and vitamin E increased the quality of the meat, fatty acid content of α-tocopherol
content in plasma, liver, muscle and adipose tissue and increased the shelf life of pork
(Wang et al 2012).
The purpose of this study is to perform a comparative analyze of proteins, water,
minerals and fatty acids in pork and beef.
Material and Method. It was used a total of 5 samples of pork and beef, and also 5
samples for fatty acid and for physical and chemical parameters analysis. The samples
were frozen at -4°C until analysis. Samples were collected from a meat processing unit
from Satu-Mare County. For fatty acid analysis was used the method described by Folch
et al (1957). Gas chromatography method was used for determination of the fatty acid.
Physico-chemical composition was analyzed by Soxhlet. Statistical analyses were
performed with StatSoft Statistica version 10 (http://www.statsoft.com).
Results and Discussion. Table 1 illustrates the mean and variability of water, protein
and minerals content from pork and beef. Water content in pork was found
65.72±0.44%, in comparison with beef where the water content was found
67.32±0.64%. Protein levels vary as follows: 19.20±0.14% in pork and 20.31±0.25% in
beef. Mineral substances, just like the water and protein content, has the highest content
in beef. Data for pork and beef are consistent with those reported by Bulancea &
Râpeanu (2009) regarding the chemical composition depending on species and animal fat
cover. The water content in pork ranges between 49.1-72.6%, protein content between
15.1-20.1% and minerals between 0.8-1%. Water content in beef was found 62.5-74.0%
protein 19.2-21.1%, minerals 1.0-1.2% (Bulancea & Râpeanu 2009). Figure 1 shows the
comparative mean values for water, protein and minerals for pork and beef.

Table 1
Average values and variability for protein, water and mineral substances in pork and beef
Species
Pork
Beef

Water %
X ± sx
V%
65.72±0.44
1.51
67.32±0.64
2.13

Proteins %
X ±sx
V%
19.20±0.14
1.61
20.31±0.25
2.76

n = 5; V - variability.
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Minerals %
X ± sx
V%
0.95±0.02
4.53
1.12±0.02
4.85
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Figure 1. Comparative analysis for water, protein and minerals in pork and beef.
Table 2
Average values and variability of fatty acids in pork and beef (mg/100 g)
Fatty acid
C12:0 (lauric)
C14:0 (myristic)
C16:0 (palmitic)
C18:0 (stearic)
C18:1 (oleic)

Pork
X±sx
2.75±0.06
38.40±1.21
494.40±4.50
265.2±2.79
663.4±3.26

V%
5.15
7.04
2.04
2.35
1.10

Beef
X±sx
3.04±0.06
94.20±1.56
870.6±4.28
452.40±5.43
1276.8±1.80

V%
4.50
3.71
1.10
2.68
0.32

n = 5, V – variability.

Table 2 shows the detected mean values and variability of fatty acids in pork and beef.
The lauric acid (C12:0) content was found 2.75±0.06 mg/100 g in pork and 3.04 ± 0.06
mg/100 g in beef. The found values are higher than those reported by Enser et al (1996),
for both species. Myrisitic acid (C14:0) level was detected at 38.40±1.21 mg/100 g in
pork and 94.20±1.56 mg/100 g in beef. Our findings regarding C14:0 in pork showed
higher values compared to values found by Enser et al (1996) and lower in beef. The
measured palmitic acid (C16:0) was 494.40±4.50 mg/100 g in pork and 870.6±4.28
mg/100 g in beef. Our findings regarding C16:0, for both species, highlighted lower
values comparing with those reported by Enser et al (1996). Stearic acid (C18:0) and
oleic acid (C18:1) showed average values below those reported by Enser et al (1996) for
both, beef and pork samples. Enser et al (1996) obtained the following values for fatty
acids in pork: 12:0 2.6 mg/100 g, C14:0 30 mg/100 g, C16:0 526 mg/100 g, C18 :0 278
mg/100 g, C18:1 (759 mg/100 g); for beef: C12:0 2.9 mg/100 g, C14:0 103 mg/100 g,
C16:0 962 mg/100 g, C18:0 507 mg/100 g, C18:1 1395 mg/100 g. Figure 2 display the
comparative average values for fatty acids in pork and beef.
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Figure 2. The average content of fatty acids in pork and beef meat (mg/100 g).
Conclusions. The fatty acid content (C12:0, C14:0, C16:0, C18:0, C18:1) found in beef
are higher in beef than in pork. The water content was lower in pork than in beef. The
results also highlighted higher protein and mineral salt content of the beef meat
comparing to the pork. The analyzed parameters average values are in agreement with
data reported in the literature.
References
Alonso V., Muela E., Gutiérrez B., Calanche J. B., Roncalés P., Beltrán J. A., 2015 The
inclusion of Duroc breed in maternal line affects pork quality and fatty acid profile.
Meat Sci 107:49-56.
Araujo de Vizcarrondo C., Carrillo de Padilla F., Martín E., 1998 Fatty acid composition of
beef, pork, and poultry fresh cuts, and some of their processed products. Arch
Latinoam Nutr 48(4):354-8.
Averette Gatlin L., See M. T., Hansen J. A., Sutton D., Odle J., 2002 The effects of dietary
fat sources, levels, and feeding intervals on pork fatty acid composition. J Anim Sci
80:1606-1615.
Bulancea M., Râpeanu G., 2009 Autentificarea și identificarea falsificărilor produselor
alimentare. Editura Didactică și Pedagogică București.
Pugliese C., Sirtori F., 2012 Quality of meat and meat products produced from southern
European pig breeds. Meat Science 90(3):511-518.
Enser M., 1984 The chemistry, biochemistry and nutritional importance of animal fats. In:
Fats in animal nutrition. Pp. 23–51, London: Butterworths.
Enser M., Hallett K., Hewitt B., Fursey G. A., Wood J. D., 1996 Fatty acid content and
composition of english beef, lamb and pork at retail. Meat Sci 42(4):443-56.
Enser M., Richardson R. I., Wood J. D., Gill B. P., Sheard P. R., 2000 Feeding linseed to
increase the n-3 PUFA of pork: fatty acid composition of muscle, adipose tissue,
liver and sausages. Meat Science 55:201-21.
Folch J., Lees M., Sloane Stanley G. H., 1957 A simple method for the isolation and
purification of total lipides from animal tissues. J Biol Chem 226(1):497-509.
Nieto G., Ros G., 2012 Modification of fatty acid composition in meat through diet: effect
on lipid peroxidation and relationship to nutritional quality – A review. In:
Lipidperoxidation. Chapter 12. Catala A. (ed), DOI: 10.5772/51114
Hamill R., Botineştean C., 2016 Meat: structure. Reference Module in Food Science
Encyclopedia of Food and Health, pp. 701-710.
Inserra L., Luciano G., Bella M., Scerra M., Cilione C., Basile P., Lanza M., Priolo A.,
2015 Effect of including carob pulp in the diet of fattening pigs on the fatty acid
composition and oxidative stability of pork. Meat Sci 100:256-261.

Porcine Research, 2015, Volume 5, Issue 2.
http://www.porc.bioflux.com.ro/

59

Juárez M., Marco A., Brunton N., Lynch B., Troy D. J., Mullen A. M., 2009 Cooking effect
on fatty acid profile of pork breakfast sausages enriched in conjugated linoleic acid
by dietary supplementation or direct addition. Food Chem 117:393–397.
Mas G., Llavall M., Coll D., Roca R., Díaz I., Oliver M. A., Gispert M., Realini C. E.,
2011 Effect of an elevated monounsaturated fat diet on pork carcass and meat
quality traits and tissue fatty acid composition from York-crossed barrows and gilts.
Meat Sci 89(4):419-425.
Morel P. C. H., Leong J., Nuijten W. G. M., Purchas R. W., Wilkinson B. H. P., 2013
Effect of lipid type on growth performance, meat quality and the content of long
chain n-3 fatty acids in pork meat. Meat Sci 95(2):151-159.
Nistor E., Bampidis V., Pentea M., Prundeanu H., Ciolac V., 2012 Nutritional quality of
pork produced by Mangalitsa breed. Scientific Papers: Animal Science and
Biotechnologies 45(2):386-398.
Pariza M. W., Park Y., Cook M. E., 2001 The biologically active isomers of conjugated
linoleic acid. Prog Lipid Res 40(4):283–298.
Parunovic N., Petrovic M., Djordjevic V., Petronijevic R., Lakicevic B., Petrovic Z., Savic
R., 2015 Cholesterol content and fatty acids composition of Mangalitsa pork meat.
Procedia Food Sci 5:215-218.
Ponnampalam E. N., Kym L. B., Pearce K. M., Mortimer S. I., Pethick D. W., Ball A. J.,
Hopkins D. L., 2014 Sources of variation of health claimable long chain omega-3
fatty acids in meat from Australian lamb slaughtered at similar weights. Meat Sci
96(2):1095-1103.
Raes S., De Smet S., Demeyer D., 2004 Effect of dietary fatty acids on incorporation of
long chain polyunsaturated fatty acids and conjugated linoleic acid in lamb, beef and
pork meat: a review. Anim Feed Sci Technol 113(1–4):199–221.
Reig M., Aristoy M-C., Toldrá F., 2013 Variability in the contents of pork meat nutrients
and how it may affect food composition databases. Food Chem 140(3):478-482.
Rivas-Cañedo A., Díaz M. T., Picón A., Fernández-García E., Manuel Núñez, 2015 Chapter
33 – Volatile compounds in high-pressure-processed pork meat products. In:
Processing and impact on active components in food. Preedy V. (ed), pp. 277-284.
Ros-Freixedes R., Estany J., 2014 On the compositional analysis of fatty acids in pork. J
Agric Biol Environ Stat 19(1):136-155.
Sánchez-Muniz F. J., Olivero-David R., Triki M., Salcedo L., González-Muñoz M. J.,
Cofrades S., Ruiz-Capillas C., Jiménez-Colmenero F., Benedi J., 2012 Antioxidant
activity of Hypericum perforatum L. extract in enriched n-3 PUFA pork meat
systems during chilled storage. Food Research International 48(2):909-915.
Sinclair L. A., 2007 Nutritional manipulation of the fatty acid composition of sheep meat:
A review. J Agric Sci 145:419-434.
Swinburn B., 2009 Obesity prevention in children and adolescents. Child Adolesc
Psychiatr Clin N Am 18:209–223.
Wang H., Wang L. S., Shi B. M., Shan A. S., 2012 Effects of dietary corn dried distillers
grains with solubles and vitamin E on growth performance, meat quality, fatty acid
profiles, and pork shelf life of finishing pigs. Livest Sci 149(1-2):155-166.
Wood J. D., Enser M., Fisher A. V., Nute G. R., Sheard P. R., Richardson R. I., Hughes S.
I., Whittington F. M., 2008 Fat deposition, fatty acid composition and meat quality:
A review. Meat Sci 78:343-358.
Wood J. D., Richardson R. I., Nute G. R., Fisher A. V., Campo M. M., Kasapidou E.,
Sheard P. R., Enser M., 2003 Effects of fatty acids on meat quality: A review. Meat
Sci 66:21–32.
*** http://www.statsoft.com

Porcine Research, 2015, Volume 5, Issue 2.
http://www.porc.bioflux.com.ro/

60

Received: 20 November 2015. Accepted: 21 December 2015. Published online: 27 December 2015.
Authors:
Aurelia Coroian, University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and
Biotechnology, Romania, Cluj-Napoca, 400372, Calea Mănăştur Street, No. 3-5, e-mail:
coroian.aurelia@gmail.com
Vioara Mireşan, University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and
Biotechnology, Romania, Cluj- Napoca, 400372, Calea Mănăştur Street, No. 3-5, e-mail:vmiresan@yahoo.com
Genel Sur, University of Medicine and Pharmacy, Iuliu Hatieganu, Cluj-Napoca, Romania, e-mail:
genelsur@yahoo.com
Camelia Răducu, University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and
Biotechnology, Romania, Cluj-Napoca, 400372, Calea Mănăştur Street, No. 3-5, e-mail:
craducu2001@yahoo.com
Luisa Andronie, University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and
Biotechnology, Romania, Cluj-Napoca, 400372, Calea Mănăştur Street, No. 3-5, e-mail:
andronie_luisa@yahoo.com
Cristian Ovidiu Coroian, University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science
and Biotechnology, Romania, Cluj-Napoca, 400372, Calea Mănăştur Street, No. 3-5, e-mail:
cristian_coroian@yahoo.com
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.
How to cite this article:
Coroian A., Mireşan V., Sur G., Răducu C., Andronie L., Coroian C. O., 2015 A comparative study regarding
fatty acids in pork and beef. Porc Res 5(2):56-61.

Porcine Research, 2015, Volume 5, Issue 2.
http://www.porc.bioflux.com.ro/

61

