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The aim of this study was to examine the effect of added sunflower, linseed or soybean
meal to a standard pig fattening diet on the chemical composition, fatty acid profiles
of meat and backfat, and on the oxidative stability of backfat from pigs. The content
of saturated (SFA) and monounsaturated fatty acids (MUFA) was significantly lower
(P<0.01), while content of polyunsaturated fatty acids (PUFA) was significantly higher
(P<0.01) in the diet with added linseed. The feeding study was conducted on 30 pigs,
with groups of 10 pigs fed one of the three different diets for 46 days before slaughter.
There were no differences in the chemical composition (protein, water, fat, minerals) of
meat from pigs fed the different diets. The content of SFA and MUFA was significantly
higher, while the average PUFA content was significantly lower (P<0.01) in meat
and backfat of pigs fed diet with added linseed. The content of n-6 fatty acids was
significantly lower and n-3 fatty acids significantly higher, with more desirable n-6/ n-3
ratio, in meat and backfat of pigs fed diet with added linseed. Malondialdehyde in the
backfat of pigs fed diet with added linseed was significantly lower than that in the other
two diet groups after the tissue was stored frozen at -20°C for 3, 6, 9 and 12 months.
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INTRODUCTION

The human body cannot produce essential fatty acids, but it has the ability to convert
the main essential fatty acids from food into long-chain polyunsaturated fatty acids
(PUFA), which have a specific role in the body. Research has confirmed that the
increased intake of n-3 fatty acids can decrease the risk of heart disease incidence and
vascular disorders, but also can improve the clinical features of some autoimmune
and inflammatory disorders [1]. Furthermore, n-3 fatty acids decrease blood pressure,
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regulate activity of protein kinase C, which play a role in angiogenesis and slow growth
and dissemination of tumour metastases [2,3]. Also, n-3 fatty acids are recognized as
an important nutritional factor for brain function and development, and their deficit,
in the prenatal period, can change learning ability, memory and behaviour [4]. There is
evidence that decosahexaenoic acid is essential for normal functioning of rhodopsin,
and therefore visual function. Beside quantity, the ratio of two groups of PUFA, n-6
fatty acids (formed from linoleic acid; LA; — C18:2 n-6) and n-3 fatty acid (formed
from alfa linolenic acid; ALA; - C18:3 n-3) influences human cardiovascular and other
chronic diseases [1,5-7]. It is recommended that the total human dietary intake of
lipids should be 30% of total energy intake, and about 10% of lipid energy should
be from saturated fatty acids (SFA), while 10% to 20% should be from PUFA. The
recommendation is for a ratio of less than 4 [8]. Consumer intetrest for n-3 enriched
products is constantly increasing because of their potential health benefits (in modern
human diets, the ratio of n-6/n-3 PUFA is very high, 10- 15:1 and optimum is 4:1),
which is the reason why production of pork products enriched with n-3 fatty acid is
of interest for many manufacturers. The recommended daily intake (RDA) of n-3
fatty acid in the diet of adult males is 1.6 g, and 1.1 g for adult females [9-11]. In
monogastric animals, including pigs, fatty acids from feed are absorbed from the
gastrointestinal tract with small changes. In general, the fatty acid profile of meat
directly reflects the fatty acid profile in the pig diet [12]. Fatty acids of the n-3 series
are especially common in soybeans, linseed and fish lipid of the northern seas fish,
while n-6 fatty acids are found in oilseed plants, seeds and nuts. Many pig producers
include soy, sunflower, linseed or other oilseeds that contain n-3 and n-6 fatty acids, in
swine finisher diet, in order to improve the fatty acid composition of meat and fat [13].

The aim of this study was to examine the effect of different sources of fatty acids,
sunflower, linseed and soybean meal, in pig diet on fatty acid and chemical composition
of meat and fatty acid composition and oxidative stability (content of malondialdehyde
— MDA) of backfat.

MATERIAL AND METHODS

Animal, housing and ftrials

The study was conducted on 30 pigs (50% barrows and 50% gilts), of the same origin,
Yorkshire x Landrace crossbreeds, with initial body weight of 60kg. Animals were
randomly allocated to one of three dietary treatments and housed in a finishing facility,
on partially slatted floors, in groups of 10 animals per pen (stocking density = 1 m?/
pig). Pigs were provided with ad /ibitum feed and water. The trial was conducted over a
46 day period, when animals were exposed to their respective experimental diets, with
finished animal weights ranging from 100 to 110 kg;
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Experimental diets

From the start of the trial animals were fed for 46 days one of the three experimental
diets. These comprised the same standard mixture [14] for the final fattening of the
pigs (finisher diet), formulated to meet the maintenance and growth requirements of
animals used in this study, but which differed in the addition of oilseeds only. The
experimental group I (E-I) diet contained added sunflower seed, the experimental
group II (E-II) diet contained added commercially prepared linseed (Vitalan-Vitalac,
France), at the recommended rate of 2.5% in the feed mixture, and the experimental
group 1II (E-III) diet contained added full-fat soybean meal (Table 1). Vitalan contains
85% extruded linseed, with the remainder being wheat bran and antioxidants.

Table 1. Ingredients and chemical composition of the pig diets (%o)

Nutritients Diet

E-1I E-I1 E-IIT
Corn 406.7 50.8 51.0
Wheat 15.0 14.0 14.0
Full fat soybean meal - - 14.6
Soy meal 11.5 13.0 1.0
Sunflower, seed 7.5 - -
Wheat bran 16.2 16.5 16.2
Linseed preparation - 2.5 -
Di-Ca-P 0.50 0.60 0.60
Cattle chalk 1.20 1.20 1.20
Cattle salt 0.40 0.40 0.40
Premix 1 1 1
b 100 100 100
Chemical composition
Moisture 11.35 11.32 11.34
Proteins 14.54 14.50 14.52
Fat 5.34 4.76 5.72
Ca 0.67 0.68 0.67
P 0.60 0.60 0.60
ME 13.41 13.43 13.44
Lys 0.65 0.65 0.65
Met+Cyst 0.48 0.47 0.47

E-I diet with added sunflower; E-II diet with added linseed; E-III diet with added soybean meal

Premix composition (per kg): Vit. A 700000IJ; Vit. D, 100000IJ; Vit. E 1200mg; Vit. K3 100mg;
B1 200mg; B2 250mg; B6 150mg; B12 1.5mg; Biotin Srﬁg; Ca-pantothenate 1200mg; Niacine 1500mg;
Choline chloride 50000mg; Fe 10000mg; Cu 2000mg; Mn 2500mg; Zn 10000mg; ] 90mg; Se 10mg; Co
50mg; Helmox (antioxidant) 10000mg
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Measurements and analyses

Slaughtering and processing

At the end of the study, animals were transported to the slaughterhouse, electrically
stunned and immediately slaughtered. Subsequently animals were processed using
standard industrial techniques. During the first 24 hours post-mortem carcasses were
stored in a ventilated cold room at 2°C.

Chemical methods

Pig diet samples were taken for determination of fatty acid composition from
complete mixtures at the beginning of the study. Meat samples (#. longissimus dorsi pars
lumbalis) and fat samples (backfat) were taken from each pig, in all three groups, after
slaughtering, processing and chilling of carcasses, for analysis of fatty acid composition
and MDA content. Samples (300g) wete packaged and stored in plastic bags at -20°C,
until analysis of fatty acids (seven days). Samples for analyses of MDA were stored
for 12 months at -20°C and tested after 3, 6, 9 and 12 months. Chemical analyses to
determine protein, water, fat and mineral content were conducted according to AOAC
methods (1990) [15]. Total lipids for fatty acid determination were extracted from
muscle and backfat with hexane/isopropanol mixture by accelerated solvent extraction
(ASE 200, Dionex, Germany). After evaporation of solvent until dryness under a
stream of nitrogen total lipids were converted to fatty acid methyl esters (FAME) by
trimethylsulphonium hydroxide. FAMEs were determined using Shimadzu 2010 gas
chromatograph equipped with flame ionization detector (FID) and cianopropyl HP-
88 capillary column (100m x 0.25 mm x 0.20um) [16]. For MDA determination in
fat, a TBA test was used, which is based on the spectrophotometric determination of
the pink complex formed after reaction of MDA with 2-thiobarbituric acid [17]. The
TBA test is used to determine TBA reactive substance (TBARS), and test results are
expressed as TBA number [17].

Statistical analyses

Statistical analysis of the results was conducted using software GraphPad Prism
version 5.00 for Windows (GraphPad Software, San Diego CA, USA, www.graphpad.
com). All parameters were calculated as means and standard errors of the means for
each group of 10 pigs. One-way ANOVA with Tukey’s post-hoc test was performed to
assess the significance of differences among experimental groups. Values of P<0.05
were considered significant.

RESULTS

Fatty acid composition of the animal diets

Fatty acid composition of the diets for all three experimental groups of pigs is presented
in Table 2. Diet E-II had lower (P<0.01) amounts of SFA and monounsaturated fatty
acids (MUFA) (SFA was significantly different compared to E-I and E-I11I, while MUFA
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was significantly different only compared to E-I), as well as higher (P<0.01) amounts
of PUFA (significantly different compared to E-I). Since there were significant
differences in the fatty acid content of the diets, this resulted in different n-6/n-3 ratios.
The most beneficial n-6/n-3 ratio was established in diet E-IT (5.57+0.06) (the linseed
diet) compared diets to E-I (52.65£0.45) and E-11I (11.00£0.22), and the differences
were significant (P<0.01). The fatty acid profiles of pig diets differed according to
the ingredients. Diet E-I, with added sunflower, had the highest (P<0.01) content
of myristic fatty acid (C14:0) (0.13£0.004%). Diet E-II contained the least (P<0.01)
palmitic acid (C16:0) (13.84+0.19%) and stearic acid (C18:0) (3.50£0.08%), while
diet E-I11, with added soybean meal, had more margaric acid (C17:0) (0.23+0.006%)
than diet E-II (0.17£0.004%). Diet E-I did not contain this saturated fatty acid. As
expected, diet E-11, the linseed diet, contained more ALA (8.53%£0.091%) compated to
diets with sunflower (E-I) and soybean meal (E-11I) (0.81£0.006% and 4.54%0.091%,
respectively).

Table 2. Fatty acid levels and ratios in the pig diets (% of total fatty acids;

meantstandard error)

Parameter Diet

E-1 E-II E-IIT
SFA 20.60*£0.19 18.384840.24 20.1740.13
MUFA 35.29484(.23 25.46°+0.11 25.5184+0.13
PUFA 43.5428+0.31 55.99410.28 54.33%+0.19
n-6 42.737840.31 47.46"+0.25 49,795+ 0.17
n-3 0.8148+0.006 8.53%¢40.09 4.545¢40.09
n-6/n-3 52.65*%+0.45 5.57¢£0.06 11.008¢+0.22
C14:0 0.13*8 £0.004 0.09440.004 0.09%£0.003
C16:0 14.59* +0.12 13.84*%£0.19 14.628+0.10
C17:0 nd 0.17£0.004 0.23£0.006
C18:0 4.524+0.11 3.50%84+0.08 4.38%40.06
C20:0 0.391+0.006 0.384+0.008 0.38+0.006
C22:0 0.68810.011 0.224¢£0.006 0.305¢£0.006
C24:0 0.28*8+0.006 0.18%1+0.006 0.16%£0.004
C16:1 0.08*+0.004 0.06*£0.004 0.07£0.003
C18:1cis 9 34.8848+(.22 25.40°+0.10 25.44%+0.13
C20:1 0.324+0.008 nd nd
C18:2 n-6 42.33"8+0.31 47.094¢10.25 49.625¢£0.17
C20:2 n-6 nd 0.09£0.001 0.04£0.001
C20:3 n-6 0.40*8+0.006 0.284¢£0.006 0.13%¢£0.005
C18:3n-3 0.814840.006 8.537¢£0.091 4.54%¢40.091

E-I diet with added sunflower; E-II diet with added linseed; E-III diet with added soybean meal; SFA-
saturated fatty acids; MUFA- monounsaturated fatty acids; PUFA- polyunsaturated fatty acids; ™ ® ¢
Means within row with same superscripts differ significantly at P<0.07; * Means within row with same
superscripts differ significantly at P<0.05; nd — not detected; Percentage are means of values derived
from 10 pigs
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Chemical composition of meat

The chemical composition (protein, total lipids, water and minerals) of the meat
is shown in Table 3. Protein in meat samples from E-I animals was 20.491+0.15%,
20.59£0.11% in meat from E-III animals, and 20.72£0.28% in meat from E-II
animals. The fat content was the lowest in E-1I animals (5.83+0.31%), while in E-I
and E-1II animals it was 6.00£0.05% and 6.28%0.17%, respectively. The water content
in meat samples from the three groups was approximately the same and ranged from
72.1320.19% (E-1II animals) to 72.38+0.12% (E-I animals), while mineral levels
were equal in meat from all three groups (1.13+0.007%). The chemical composition
(protein, water and fat) of meat from different groups of pigs was not significantly
different (P>0.05).

Table 3. Chemical composition of meat from pigs fed on three different diets
(meantstandard error)

Diet
Parameter (%)
E-I E-II E-III
Proteins 20.49£0.15 20.72£0.28 20.59£0.11
Water 72.38%0.12 72.31+0.18 72.13£0.19
Fat 6.00£0.05 5.83+0.12 6.2810.17
Minerals 1.131£0.009 1.13+0.007 1.13£0.007

E-I pigs fed diet with added sunflower; E-II pigs fed diet with added linseed; E-III pigs fed diet with
added soybean meal; Percentage are means of values derived from 10 pigs

Fatty acid composition of meat and backfat

The fatty acid composition of meat and backfat is presented in Tables 4 and 5,
respectively. The average content of SFA and MUFA in the meat and backfat
was significantly higher (P<0.01) in pigs fed the diet with added linseed (E-II)
(37.91£0.31% of SFA and 43.71£0.11% of MUFA in meat; 33.16+0.21% of SFA and
44.42%0.11% in fat), compared to the pigs fed the diet with added sunflower seed (E-
I) (36.98+0.10% of SFA and 39.59£0.05% of MUFA in meat; 30.61£0.14% of SFA
and 42.6410.14% of MUFA in backfat) and pigs fed the diet with added soybean meal
(E-III) (41.42£0.002% of MUFA in meat; 41.91£0.19% of MUTFA in backfat; SFA of
E-III also was higher but without significance P<0.05). Diet with added linseed (E-II)
caused a significantly lower (P<0.01) PUFA content in the meat and backfat of the
animals (17.99£0.18% in meat; 22.0520.19% in backfat) compared to PUFA content
in the tissues of pigs fed other diets (sunflower; 23.17£0.12% in meat; 26.69£0.08
in backfat and soybean meal; 20.87£0.003% in meat; 26.32+0.16% in backfat). Meat
from the E-II pigs contained significantly less LA (15.13£0.11%; P<0.01) and more
ALA (1.07£0.008; P<0.01) than pigs fed the other diets. The highest content of n-6
fatty acids in both, muscle and backfat, was observed in pigs fed diet with sunflower
(22.53+0.12% in meat; 25.7530.08% in backfat), while the highest content of n-3
fatty acids (1.2310.013% in meat; 1.97+0.04 in backfat), as well as the lowest n-6/n-3
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ratio (13.6720.03 in meat; 10.23£0.23 in backfat) was seen in pigs fed diet with added
linseed.

Table 4. Fatty acid composition and ratios of meat (% of total fatty acids; meantstandard error)

Parameter Diet

E-I E-II E-III
SFA 36.98* +£0.10 37.914+0.31 37.54 £0.002
MUFA 39.59%¢ £0.05 437148 +0.11 41.425¢ £0.002
PUFA 23172+ 0.12 17.998 £0.18 20.87%¢ £0.003
n-6 22.534¢ +0.12 16.988 £0.23 19.76%¢ £0.003
n-3 0.694¢ +£0.002 1.23%% £0.013 1.12¢ +0.009
n-6/ n-3 32.407¢ +£0.21 13.678 £0.03 17.84%¢ +£0.22
C14:0 0.90°+0.004 0.90°+0.003 0.885+0.003
C15:0 0.06£0.0003 0.06£0.0003 0.06£0.0003
C16:0 22.1928+0.04 22.802+0.17 22.77%+0.02
C17:0 0.45*%+0.004 0.474¢+0.004 0.515¢4+0.004
C18:0 13.30£0.07 13.30£0.21 13.20+0.02
C20:0 0.114%£0.003 0.13*+0.003 0.13840.002
C16:1 1.32484+0.003 1.66"¢+0.007 1.545¢+0.010
C18:1cis 9 37.4928+0.06 40.85*+0.11 39.055¢4+0.08
C20:1 0.83*+0.009 0.9948+0.005 0.80°+0.048
C18:2 n-6 20.93*8+0.09 15.134¢£0.11 18.20%¢+0.03
C20:2 n-6 1.0248+0.017 0.86*“+0.017 0.945¢+0.003
C20:3 n-6 0.59£0.002 0.62£0.002 0.63£0.002
C18:3 n-3 0.62*¥+0.003 1.074¢£0.008 1.01%¢£0.008
C20:3 n-3 0.074#£0.002 0.14%¢+0.004 0.11%¢4+0.003
C22:1+C20:4 0.25%10.004 0.22%+0.011 0.16*%+0.004

E-I diet with added sunflower; E-1I diet with added linseed; E-III diet with added soybean meal; SFA-
saturated fatty acids; MUFA- monounsaturated fatty acids; PUFA- polyunsaturated fatty acids; #“ Means
within row with same superscripts differ significantly at P<0.01; * Means within row with same supersctipts
differ significantly at P<0.05; Percentage are means of values detived from 10 pigs

Content of malondialdehyde (MDA) in backfat

Measured malondialdehyde levels in backfat stored at -20°C after 3, 6, 9 and 12 months
of storage are shown (Table 6). In our study, after three months of storage, differences
between MDA levels in fat derived from E-I and E-II pigs were significant (P<0.05).
After 6 months MDA level in fat from E-II pigs were significantly lower (0.27£0.02
mg MDA /kg) compared to MDA level in E-I pigs (0.36+0.009 mg MDA /kg) (P<0.01)
and E-IIT pigs (0.33£0.008 mg MDA /kg) (P<0.05). After nine months, backfat from
E-II pigs contained 0.492£0.001 mg MDA /kg, which was lower than in backfat from
E-I (P<0.01) and E-III pigs (P>0.05) (0.58£0.001 mgMDA/kg and 0.53%0.001
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mgMDA /kg, respectively). After 12 months of storage lower levels of MDA were
measured in backfat from E-II pigs (0.70£0.001 mg MDA /kg; P<0.01) compared to
E-I and E-III pigs (0.84+0.001 and 0.79£0.001 mg MDA /kg, respectively).

Table 5. Fatty acid composition and ratios of backfat (% of total fatty acids; meantstandard error)

Parameter Diet

E-I E-IT E-IIT
SFA 30.614+0.14 33.16*+0.21 31.30£0.21
MUFA 42.64°10.14 44.42°% +0.11 41.915¢4+0.19
PUFA 26.69*“+ 0.08 22.05*%+0.19 26.325¢+0.16
n-6 25.75%+0.08 20.094%£0.19 24.915¢4+0.18
n-3 0.94%¢+0.001 1.9748+0.004 1.42%¢£0.006
n-6/n-3 27.304¢+0.27 10.234840.23 17.74%¢£0.77
C14:0 0.86*£0.01 1.094840.02 0.93+0.009
C16:0 0.08*£0.006 0.154%+0.005 0.11%£0.004
C17:0 19.544+0.10 21.66%+0.18 20.15°+0.22
C18:0 0.574%+0.01 0.92A¢£0.01 0.70%¢+0.01
C20:0 9.4310.11 9.23%0.10 9.29£0.10
C22:0 0.10£0.004 0.10£0.004 0.100.006
C16:1 1.55%8+0.01 2.55%¢+0.07 1.838¢+0.04
C18:1cis 9 40.36*%+0.12 41.35¢+0.14 39.465¢+0.16
C20:1 0.73%840.01 0.524¢4+0.01 0.615¢4+0.01
C18:2 n-6 24.63*8+0.07 19.214¢£0.19 23.808¢+0.17
C20:2 n-6 0.90*+0.006 0.65*8+0.01 0.898+0.01
C20:3 n-6 0.21£0.007 0.21£0.006 0.21£0.006
C18:3n-3 0.83%%+0.008 1.76¢+0.04 1.245¢£0.05
C20:3 n-3 0.10*¥+0.004 0.20%¢+0.005 0.178¢+0.005
C22:1+C20:4 0.45%%+0.004 0.314¢+0.005 0.27°¢4+0.001

E-I diet with added sunflower; E-1I diet with added linseed; E-III diet with added soybean meal; SFA-
saturated fatty acids; MUFA- monounsaturated fatty acids; PUFA- polyunsaturated fatty acids; #“ Means
within row with same superscripts differ significantly at P<0.01; Percentage are means of values derived
from 10 pigs

Table 6. Malondialdehyde in backfat (mg MDA /kg; meantstandatd error)

Month of storage (mg/kg)

Diet

3 Months 6 Months 9 Months 12 Months
E-1 0.14*+0.006 0.36*10.009 0.58*+0.001 0.84%+0.001
E-II 0.122+0.007 0.274%+0.002 0.49440.001 0.70840.001
E-111 0.134+0.006 0.33""%0.008 0.534+0.001 0.79440.001

E-I diet with added sunflower; E-II diet with added linseed; E-I1I diet with added soybean meal; ** Means
within column with same supersctipts differ significantly at P<0.01; *Means within column with same
superscripts differ significantly at P<0.05; Percentage are means of values derived from 10 pigs
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DISCUSSION

Significantly lower amount of SFA and MUFA, and higher amounts of PUFA in the
diet with added linseed compared to the diet with sunflower and soybean meal can be
explained by the fact that linseed, contained a very high percentage of PUFA, mostly
n-3 fatty acids. The fatty acid profiles of pig diets was in accordance with studies that
have shown that more than 70% of the linseed oils are composed of polyunsaturated
fatty acids, mainly ALA and LA [18,19]. Because cereal-based diets commonly offered
to pigs supplies mainly n-6 and a small amount of n-3 PUFA, manipulation of the
fatty acid content in meat and different meat products, in order to increase n-3 fatty
acid content has been studied (20, 21). Dietary modifications that increased the n-3
fatty acids in animals often use whole oilseeds to achieve this [22,23]. Raes et al. (2004)
[3] reported that the replacement of whole soybean with extruded linseed or crushed
linseed in the finishing diet of Belgian Blue young bulls increased content of ALA. The
chemical composition of the meat was in accordance with the conventional chemical
composition of the meat presented in the literature [24,25]. The PUFA content in any
tissue depends on the amount and structure of dietary fat, de novo synthesis of fatty
acids, the conversation rate to other fatty acids and metabolites and the proportion of
oxidation for energy consumption [26]. Significantly less LA and more ALA in meat
from pigs fed the diet with added linseed may be due to the decreased content of n-6
fatty acids and increased content of n-3 fatty acids in meat and backfat of this group
of pigs. Other works have also reported a reduction of n-6 fatty acids when pigs were
fed diets rich in ALLA, probably because LA, the precursor of other n-6 PUFA is not a
good competitor for the enzyme systems involved in chain elongation and desaturation
when ALA is present in higher amounts. It can be concluded that dietary inclusion
of ALA, in the form of linseed, effectively increased the long chain n-3 fatty acids in
pig tissues, which is in general in agreement with other studies [26-30]. Increase in n-6
fatty acids in animals tissues were obtained by diets with added sunflower or soybean
meal, while increased n-3 fatty acids resulted from linseed in the diet. The highest
content of n-6 fatty acids in both, muscle and backfat, observed in pigs fed diet with
sunflower, and the highest content of n-3 fatty acids, as well as the lowest n-6/n-3
ratio in pigs fed the diet with added linseed, confirms previous studies [3,8,19,30]. A
number of studies have been conducted on final pig fattening [28,31-35]. Okanovi¢
et al. (2010) [30] investigated the impact of diet with added linseed on content of n-3
fatty acids in pork, in pigs with average weight of 110 kg, as in the present study. Diet
containing linseed resulted in higher concentrations of n-3 fatty acids (>7 mg/100
@), which the decreased n-6/n-3 fatty acid ratio in meat (<3 mg/100 g) making it
more desirable for human diets, from the aspect of human health [37]. In the study
conducted by Mourot and Hermier (2001) [37] the effect of three different diets (with
added fat, rapeseed or linseed oil) on the fatty acid composition of chicken and pork
meat was compared. Chicken and pork from broilers and pigs fed the linseed oil diet
had the highest content of n-3 PUFA and lowest n-6/n-3 ratio, which is confirmed in
our study. In another study, Romans et al. (1995) [38] investigated different durations
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(7, 14, 21 and 28 days before slaughter) of a pig diet containing 15% linseed. The ALA
content of backfat significantly increased, in correlation with time. In the present
study, the linseed diet was fed to pigs over the 46 days prior to slaughter, which could
explain the high amounts of ALA in both meat and backfat. Wood et al. (1995) [39]
found a linear dependence between content of PUFA in diet and in backfat of pigs.
Diet-enriched with cereals and oilseeds with a high content of LLA and linolenic acids
increase PUFA in backfat of pigs [8]. In agreement with this, the results of our study
showed that addition of sunflower seed and soybean meal to pig diets increased the
amount of PUFA in meat as well as in backfat. In frozen animal tissues, oxidative
changes of lipids can occur during storage. Oxidative changes in lipids are connected
with the level of malondialdehyde in the tissue. Levels of MDA increased during
storage, with acceptable oxidative changes up to six months of storage (taking the
marginal value as being the same as for raw meat, 0.5 mg MDA /kg) [40]. Lower levels
of MDA in backfat of pigs fed diet with added linseed might be explained by the
consequently increasing n-3 fatty acid levels, and decreasing levels of n-6 fatty acids,
the most oxidatively unstable PUFA, because of the three or more double bonds in
the chemical structure [29].

In conclusion, addition of either sunflower seed or soybean meal to pig diet resulted
in increased PUFA in both meat and backfat derived from the animals. Addition of
linseed to the pig diet improved the n-6/n-3 ratio. Importantly, from the nutritional
aspect, the present study showed that addition of oilseeds (linseed, sunflower or
soybean meal) to pig diet resulted in pork meat and backfat with higher n-3 PUFA
levels.
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UTICAJ SUNCOKRETA, LANA I SOJE U ISHRANI SVINJA NA
MASNOKISELINSKI SASTAV I OKSIDATIVNU STABILNOST
MESA I MASNOG TKIVA

DORDEVIC Vesna, DPORDEVIC Jasna, MARKOVIC Radmila, LAUDANOVIC
Milica, TEODOROVIC Vlado, BOSKOVIC Marija, PEURACA Mile, BALTIC 7.
Milan

Clilj istrazivanja je ispitivanje uticaja razli¢itih izvora masti u ishrani tovnih svinja na
hemijski 1 masnokiselinski sastav mesa i masnog tkiva i oksidativnu stabilnost masnog
tkiva. Ogled je izveden na 30 svinja, podeljenih u tri grupe, po deset zivotinja. Ogled
je trajao 46 dana do postizanja proseéne telesne mase oko 100 kg, Zivotinje su hran-
jene standardnom smes$om, sa dodatkom suncokreta (E-I grupa), preparata semena
lana u preporucenoj koli¢ini od 2,5% u smesi (E-II grupa) i sojinog griza (E-III).
Ispitan je hemijski 1 masnokiselinski sastav hrane, masnog tkiva i mesa svinja, kao i
oksidativna stabilnost masnog tkiva. Prosecan sadrzaj zasi¢enih masnih kiselina (eng;
saturated fatty acid- SFA) u smesi sa dodatkom lana bio je statisticki znacajno manji
(P<0,01) od sadrzaja SFA u smes$ama za ishranu druge dve grupe svinja. Prosecan
sadrzaj mononezasi¢enih masnih kiselina (eng. monounsaturated fatty acid- MUFA) u
smesi za ishranu svinja bio je statisticki znacajno vedi, a polinezasi¢enih masnih kise-
lina (eng. polyunsaturated fatty acid- PUFA) statisticki znacajno manji od sadrzaja MUFA,
odnosno PUFA u smesi za ishranu svinja druge dve grupe. Izmedu prosecnih sadrzaja
n-6, odnosno n-3, kao i odnosa n-6/n-3 masnih kiselina u sme$ama za ishranu svinja
utvrdene su statisticki znacajne razlike (P<0,01). Nisu utvrdene statisticki znacajne
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razlike u hemijskom sastavu mesa (sadrzaj vode, masti, proteina, pepela) poredenih
grupa svinja. Prosecan sadrzaj SFA 1 MUFA u mesu i masnom tkivu svinja koje su
hranjene smesom sa dodatkom lana bio je satisticki znacajno veci (P<0,01), a PUFA
statisticki znacajno manji (P<0,01) od sadrzaja ovih kiselina u masnom tkivu druge
dve grupe svinja. Prosecan sadrzaj n-6 masnih kiselina u mesu, kao i u masnom tkivu
bio je statisticki znacajno manji, a n-3 znacajno vedi u mesu, odnosno masnom tkivu
svinja koje su hranjene smesom sa dodatkom lana. Meso i masno tkivo ove grupe svin-
ja imale su i statisticki znacajno povoljniji odnos n-6/n-3 masnih kiselina. Prosecan
sadrzaj malondialdehida (MDA) u toku skladistenja zamrznutog masnog tkiva rastao
je u svim uzorcima i nakon 12 meseci skladistenja bio je statisticki znacajno manji
(P<0,01) u masnom tkivu svinja koje su hranjene smesom sa dodatkom lana.
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