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Abstract: The aim of this study was to estimate the influence of diet supplemented with linseed rich additive under
commercial name Vitalan on omega-fatty acids content in piglet meat. The main ingredient in Vitalan is extruded linseed,
that contribute the diet is rich in omega-3 fatty acids. Piglets were divided in control and experimental group and reared to
33 kg of average live weight. Experimental group was fed the standard diet enriched with 2.5% of Vitalan. After the end
of fattening period, the meat samples from both groups were analyzed for omega-3 and omega-6 fatty acids content in raw
and oven- roasted meat. The ratio between omega-6 and omega-3 acids was established. Additionally, other parameters,
such as weight gain, health and behaviour of piglets were observing during the study. The treatment with linseed enriched
diet resulted in higher omega-3 acids content, which lowered ratio between omega-6 and omega-3 acids in meat, thus
making it better for a human nutrition from a health perspective.
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Introduction

Animal production is the most intensive branch of agricultural production and it is very significant
segment of industry for manufacturers as well as for processors (slaughter house industry) and consumers.
An increase of animal production is the base for improvement of nutrition via high quality animal products
for ever growing consumer population. Animal products are high quality foods, with particular nutritive
and biological attributes, so that they are irreplaceable for regular nutrition and represent basic sources of
valuable proteins. Also, there is good opportunity to export these products, giving them strategic character
in food supply chain (Okanovic, 2007).

In the developed part of the world there is a general agreement in terms of a clearly defined attitude
according to which the quality is primary importance and a major competitive advantage, while the quantity
itself is only one of the integral elements of quality (Okanovi¢ at al. 2006).

It is now generally recognized that dietary fats play an important role in human health. Among die-
tary fats major role belongs to polyunsaturated fatty acids (PUFA) with n-3 PUFA being most beneficial for
human health. There is a great deal of evidence that n-3 PUFAs have anti-inflammatory, antithrombogenic
and hypotriglyceridemic properties, they inhibit the formation of atherosclerotic plaques, prevent arrhyth-
mias and have activity against some cancers such as breast, colon and prostate cancer (Rose and Conolly
, 1999; Connor, 2000). At the same time increased levels of n-6 fatty acids are associated with an increase
in chronic diseases (Givens et al., 2006). Because of n-3 PUFA beneficial effects and the fact that western
diet is very rich in n-6 fatty acids (Enser et al., 2000) the nutritional authorities have recommended the diet
rich in n-3 polyunsaturated fatty acids and that n-6/n-3 ratio should be lowered to between 1 and 4 instead
of the current 15-20:1 (Simopoulos, 2002).

One way to improve this ratio is by modifying the fatty acids composition in meat, which is impor-
tant part of human diet and natural source of fatty acids. Animal diet determines the fatty acid composition
in meat and by changes in the diet, fatty acids ratio in meat and its nutritional value can be modified. This
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is usually done by feeding animals with the feed which is enriched with fish oil or fish meal as sources of
n-3 (omega-3) PUFAs or by feeding with meals containing seeds or oils rich in n-3 fatty acids (Raes et al.,
2004; Kouba, 2003).

The aim of this study was to investigate the influence of supplemented linseed diet rich in n-3 (ome-

ga-3) polyunsaturated fatty acids on fatty acid composition and in particular omega-3 fatty acid content and
n-6/n-3 ratio in raw and roasted pork meat.

Materials and Methods

Animals and diet

The total 24 pigs, Pietrain x (Landrace x Great Yorkshire) were used in the study. The first study has
been conducted at the pig farm ’Sabo Janos’, Jermenovci, Serbia. The piglets were divided into two groups
and fed with two types of diet, a standard diet and diet enriched with Vitalan (Vitalac, France). Piglets from
control group were fed the common diet and experimental group was fed the standard diet enriched with
2.5% of Vitalan. Vitalan contains 85% extruded linseed and the rest are wheat bran and antioxidants. The
composition of both diets is shown in Table 1. The piglets were fed from the weaning, at 35 days of age,
till the age of 79 days, and approximatly 33 kg of live weight, when they were slaughtered. Total feed con-
sumption, daily weight gain and feed conversion ratio were monitored. The animals were fed ad libitum.

TABLE 1. COMPOSITION OF EXPERIMENTAL DIETS FOR PIGLETS

Control group Experimental group
Vitalan - 2.5%
Vitamins 8.0% 8.0%
Acidifier 2.0% 2.0%
Maize 38.0% 38.0%
Barley 31.8% 29.3%
Soybean meal 20.0% 20.0%
Mineral adsorbents 0.2% 0.2%
Total 100.0% 100.0%
Slaughter and sampling

The animals were slaughtered and samples of meat (m. longissimua dorsi), 6 pieces (200g each)
from both groups were collected and kept in the refrigerator at 4°C. A half of the samples were roasted in
the oven at the temperature of 80-85°C until the temperature in the centre of the meat reached 69°C (ap-
proximately 1 hour). After 24 hours, the samples were sent to the laboratories of Food Technology Institute
in Novi Sad, where fatty acid analysis and sensory evaluation were performed.
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Fatty acid analysis

The preselected meat samples were homogenized with food processor and fat was extracted from
1 g of each sample. From the extracted lipids fatty acid methyl esters were prepared with boron trifluo-
ride/methanol solution. Obtained samples were analyzed by a gas chromatograph Agilent 7890A system
with FID, auto-injection module for liquid and headspace sampling, equipped with fused silica capillary
column (DB-WAX 30 m, 0.25mm, 0.50 um). The fatty acids were identified by comparison with standards
from Supelco 37 component FAME mix and data from PUFA NO.2, Animal source BCR-163 beef/pork
fat blend. Results were expressed as mg of fatty acids per 100 g of tissue (mg/100g) and as a ratio between
omega-6 and omega-3 fatty acids.

Results and discussion

All piglets were healthy, vivacious, without visible clinical symptoms, similar in size and shape,
with shiney bristles. Results of monitoring the avarage weight, average weight gain, total feed consumption
and feed conversion ratio are shown in the Table 2.

From the results shown in Table 2, it is evident that piglets from the treatment group fed with diet
enriched with extruded linseed (Vitalan) consumed 40 kg of feed while the piglets from the control group
fed with the diet without enrichment consumed 45 kg of feed. Even though they consumed less feed, the
piglets from the treatment group, with Vitalan enrichment, were more weighty (34 kg) than the piglets from
the control group (32 kg).

TABLE 2. AVERAGE WEIGHT AND WEIGHT GAIN OF PIGLETS, TOTAL FEED CONSUMPTION AND FEED CONVERSION RATIO

Average weight, Average weight gain,
kg (kg/day) Total Feed.
feed conversion
Group . .

consumption, ratio,

0 35" day 79" day 1-35day | 35-79 day (kg) (kg/kg)
Control 1.70 9.50 32.00 0.209 0.477 45.00 2.14
Experimental 1.70 10.00 34.00 0.251 0.557 40.00 1.63

The daily weight gain of piglets fed with Vitalan enrichment had higher weight gain (557 g daily)
than the piglets from the control group (477 g).

Piglets from the experimental group that were fed the extruded linseed diet, had better feed utiliza-
tion compared to the control group, as shown by feed conversion. The feed conversion ratio in the treatment
group was 2.14 kg of feed per 1 kg of weight gain, while in the control group was 1.63 kg/kg per 1 kg.

The results of this study showed that piglets fed by feed mixture enriched with extruded linseed
(Vitalan) had better performances than piglets from the control group.

Various diet affected the meat quality. Sensory evaluation gave unanimous opinion that roasted
meat of piglets fed the enriched diet had pleasant colour and, it was juicy, soft and of superb taste.
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Fatty acid composition (table 3) confirmed that meat is high quality from the health aspect (Table 3.).

Obtained results shown in the table 3, it is evident that linseed enriched diet resulted increasing
omega-3 fatty acid content in the experimental group (5.27 mg/100 g of meat) compared to the control
group (0.54 mg/100 g of meat). It noticeably contributes to the more favourable omega-6/omega-3 ratio in
the experimental group (3.79) in the comparison to the control group (23.97).

TABLE 3. OMEGA FATTY ACIDS CONTENT IN PIGLET MEAT (MG/100G OF MEAT)

Omega-3 Omega-6 Omega-6/0Omega-3
Group mg/100g mg/100g mg/100g
Sd Sd Sd
meat meat meat

Control 0.54 0.11 13.07 2.89 23.97 0.70
Fresh meat

Experimental 5.27 0.37 19.97 1.01 3.79 0.08

Control 0.62 0.14 12.58 1.47 20.77 4.25
Roasted meat

Experimental 3.96 1.37 17.92 2.23 4.77 1.12

Similar results were obtained with roasted meat. Omega-3 fatty acid content is higher in the roasted
meat fed with enriched diet (3.96 mg/100 g of meat) than in meat from the control group (0.62 mg/100 g of
meat). Also, the omega-6 to omega-3 ratio was much more favourable in the treatment group (4.77) than in
the control group (20.77).

Conslusion
Based on the results of this study, it can be concluded.

Piglets fed diet enriched with extruded linseed (experimental group) compared to the control group
achieved higher weight (35 kg compared to 30 kg) with lower feed consumption (40 kg compared to 45 kg).

Piglets from the experimental group compared to the control group had a better feed conversion
ratio (1.63 compared to 2.14 kg of feed per kg of weight gain) and better daily weight gain (557 g compared
to 477 g).

Omega-3 fatty acids content in the fresh piglet meat of experimental group was much higher than in
the control group (5.27 compared to 0.54 mg/100 g of meat) due to that the ratio of omega-6 to omega-3 fat-
ty acids is much more favourable in the experimental group (3.79) compared to the control group (23.97).

Omega-3 fatty acids content in the roasted meat was much higher in the experimental group than
in the control group (3.96 compared to 0.62 mg/100 g of meat) which also makes the omega-6 to omega-3
fatty acids ratio much more favourable in the experimental group of piglet (4.77) compared to the control
group (20.77).

From the data presented in this study it is evident that use of the extruded linseed enriched diet sig-
nificantly elevated the content of omega-3 fatty acids and improved the ratio of omega-6 and omega-3 fatty
acids to the desired level of approximately 4.

137



D. Okanovi¢: INFLUENCE OF ADDITION OF LINSEED ON THE DIET ON MEAT QUALITY OF PIGLETS QuALITY OF LIFE 1(2-4):134-138

Acknowledgment

This research is part of the project “Sustainability of mass food production chain,” funded by the
Ministry of Science and Technological Development RS, TR-20066.

References

1. Connor, W.E. (2000). Importance of n-fatty acids in health and disease. American Journal of Clinical Nutrition, 71, 171S-175S.

2. Enser, M., Richardson, R.I., Wood, J.D., Gill, B.P. and Sheard, P.R. (2000). Feeding linseed to increase the the n-3 PUFA of pork: fatty acid
composition of muscle, adipose tissue, liver and sausages. Meat Science, 55, 201-212.

3. Givens, D.I., Kliem, K.E., Gibbs, R.A. (2006). The role of meat as a source of n-3 polyunsaturated fatty acids in the human diet. Meat
Science, 74, 209-218.

4. Kouba, M., Enser, M., Whittington, F.M., Nute, G.R., Wood, J.D. (2003). Effect of a high-linolenic acid diet on lipogenic enzyme activities,
fatty acid composition and meat quality in the growing pig. J. Anim. Sci. 81, 1967-1979.

5. Okanovi¢ B., Zeki¢ V., Petrovi¢ Ljiljana, Tomovi¢ V., Dzini¢ Natalija. (2006): Ekonomiénost proizvodnje svinjskog mesa u polutkama,
Tehnologija mesa, (XLVII), 5-6, 237-241

6. Okanovi¢ D. (2007): Economic signifficance of production and processing of Pork. in Proceedings, I International Congress: ,,Food Tech-
nology, Quality And Safety, XI Symposium NODA: ,,Technology, Quality and Safety in Pork Production and Meat Processing*, 1-7,
Novi Sad.

7. Raes, K., 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, 199-221.

8. Rose, D.P. and Connolly, J.M. (1999). Omega-3 fatty acids as cancer chemopreventive agents. Pharmacology and Therapeutics, 83, 217-
244.

9. Simopoulos, A.P. (2002). The importance of the ratio of omega-6/omega-3 essential fatty acids. Biomedicine and Pharmacotherapy, 56,
365-379.

Recived: 10.09.2010.
Accepted: 18.11.2010.

1 38 www.qol-au.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




