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ABSTRACT

Experiments were conducted to evaluate the effects of dietary fat origin on the performance
and carcass fatty acid composition of broiler chickens. Sunflower and linseed oils (plant
origin), fish oil (marine origin) and beef tallow (animal fat) were fed to broiler chickens at
dietary levels of 40 g/kg and compared with a control diet with no added fat. Diets were
formulated to be isonitrogenous (195 g/kg CP) and isoenergetic (12.4+0.2 MJ/kg). Live
weight, feed intake, weight gain and feed conversion ratio for the chickens were measured.
The fatty acid composition of the breast muscle and abdominal adipose tissues was also
determined. Weight gain differed between the beef tallow diet and the oil diets (P<0.01).
Feed conversion ratio (FCR) was not affected by fat supplementation. The fatty acid
profiles for the breast muscle and abdominal fat were altered by the diets. The oil diets
(plant seed and fish) increased total polyunsaturated fatty acid (PUFA) concentration in
both types of tissue, while beef tallow decreased it (P<0.001). Total PUFA was, however,
higher in the tissues investigated in the chicks fed plant seed oil diets (sunflower or
linseed), compared to fish. Chickens fed fish oil diets showed higher concentration
(P<0.001) of long chain n-3 PUFA (C22:6n-3, C22:5n-3, C20:5n-3) in the tissues
investigated, compared to the others. Total monounsaturated (MUFA) and saturated (SAT)
fatty acid concentrations were higher in the chickens fed the beef tallow diet.

(Keywords: dietary fats, broiler chickens, fatty acids, feed conversion, carcass)

OSSZEFOGLALAS

A takarmanyhoz kevert zsir minéségének hatasa brojlercsirkék

teljesitményére és testszoveteik zsirsavosszetételére

Manilla, H.A., "Husvéth F., "Németh K.
Rivers State College of Education, Department of Agricultural Sciences P.M.B. Port Harcourt, 5047 Rivers State, Nigeria
*Pannon Agrartudomanyi Egyetem, Georgikon Mezégazdasagtudomanyi Kar, Keszthely, 8360 Dedk F. u. 16.

Kisérleteket végeztiink annak érdekében, hogy megvizsgaljuk a takarmanyhoz adott eltérd
eredetii zsirok hatdsat a brojlercsirkék teljesitményeére, ill. testszoveteik zsirsavisszetételére.
Napraforgo- és lenolajat (névényi eredetii), halolajat (tengeri eredetii), valamint
marhafaggyit (dllati eredetii) kevertiink a csirkék takarmdnydhoz 40 g/kg mennyiségben
ugy, hogy azok energia-, (12.4+£0.2 MJ/kg), ill. fehérjetartalma (195 g/kg nyersfehérje) kozel
azonos maradjon a zsirkiegészitést nem tartalmazo kontroll csoportéval. Harminc napos
hizlalasi idészakot kovetéen mértiik az dllatok sulygyarapoddsat és takarmdnyértékesitéseét
valamint meghataroztuk a mellizom, ill. a hasiiri zsirszovet zsirsavosszetételét. Az eltéré
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zsirok etetését kovetden meért sulyparapoddsi értékek kozott csak a novényi olajok és a
marhafaggyu Jsszehasonlitasaban tapasztaltunk szignifikans kiilonbséget (P<0.001). A
takarmdnyértékesitésben  eltérések nem mutatkoztak. Jelentds  kiilonbségek voltak
ugyanakkor a csirkék mellizomzataban és a hastiri zsirszovetben depondlt lipidek
zsirsavosszetételében. A ndvényi olajok és a halolaj novelte (P<0.001), a marhafaggyu
ugyanakkor csokkentette (P<0.001) a tobbszordsen telitetlen zsirsavak (PUFA) Osszes
koncentrdciojat a kontrollhoz viszonyitva. A PUFA &sszmennyisége azonban magasabbnak
mutatkozott a vizsgdlt szdvetekben a novényi olajok takarmdnyozdsat kdvetéen mint a
halolaj etetésekor. A hosszu szénlancu n-3 zsirsavak (C22:6n-3, C22:5n-3, C20:5n-3)
mennyisége jelentdsen megnovekedett a halolaj takarmdnyozdsat kovetéen, fokent az
izomszovetben. Az Osszes egyszeresen telitetlen (MUFA) és telitett zsirsavak koncentrdcidja
a marhafaggyu etetése utdan bizonyult legnagyobbnak.

(Kulcsszavak: takarmanyzsirok, brojlercsirke, zsirsavak, takarményértékesités,
testdsszetétel)

INTRODUCTION

The supplementation of broiler diets with small quantities of fats and dils is a long-
standing practice for improving the consistency and palatability of mash (Summers and
Leeson, 1979), increasing the energy density of broiler meat, and stimulating growth and
the utilisation of food and energy (Rand et al., 1958; Dam et al., 1959, Carew and Hill,
1964; Vermeersch and Vanschoubroek, 1968).

In recent studies the fatty acid composition of broiler carcass has been customised
for high concentration of essential polyunsaturated fatty acids (PUFA; especialy n-3
fatty acids), through supplementing diets with fish oil (Ackman et al., 1988; Hulan et al.,
1989, Chanmugam et al., 1992), and plant seed oils (Phetteplace and Watkins, 1989;
Farrel and Gibson, 1990; Sim, 1990, Olomu and Baracos, 1991; Yau et al., 1991, and
Chanmugam et al., 1992).

Results from these studies indicate that the degree of influence of a dietary fat on
carcass fatty acid composition depends on its origin. When fed to chickens fish ail (marine
origin), rich in eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), resultsin a
high degree of enhancement for these fatty acids in the carcass (Hulan et al., 1988;
Ackman et al., 1988 and Hulan et al., 1989). On the other hand, oils of plant origin arerich
in polyunsaturated fatty acids (PUFA) but differ in their predominant essential fatty acids.
As a result they enhance carcass PUFA content while varying in their influence on the
overal carcass fatty acid composition when fed to chickens (Miller and Robisch, 1969;
Hawrysh et al., 1980; Salmon et al., 1981; Chanmugam et al., 1992).

Thus, this study was conducted to evaluate the effect on broiler carcass fatty acid
composition of feeding selected oils and fat of different origin. Their effect on
performance was al so evaluated.

MATERIALS AND METHODS

Source of test oils and fat

Sunflower oil (Floriol brand) was purchased at a local supermarket while fish oil and
linseed oil (Limi brand) were obtained from a local pharmacy in Keszthely, Hungary.
Beef tallow was obtained from ZALAHUS Ltd. (Zalaegerszeg, Hungary). All products
were stored at 4°C prior to mixing.
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Birds and diets

A total of 200 one-day-old Ross cockerel chicks were obtained from a commercia
hatchery (HEROSS Hatcheries Co., Ocsa, Hungary). The chicks were randomly assigned
to cages (20 per cage) in batteries with raised floors, and were fed a common basal broiler
starter diet from 1 to 10 days. On day 11 the chicks were individually weighed, randomly
reassigned to cages (10 per cage) and fed the experimental diets (control diet with no
added fat, or with 40 g/kg sunflower, fish or linseed oil or beef tallow).

The diets were isonitrogenous (195 g/kg CP) and isoenergetic (12.4+0.2M JKg).
Adeguate amounts of vitamins, minerals and essential amino acids were provided, in
accordance with the 1994 recommendations of the National Research Council (NRC). The
composition and calculated nutrient composition of the treatment dietsis shown in Table 1.

Table 1

Composition and calculated nutrient content of experimental diets fed to chicks

Experimental diets (1)
Ingredients and Sunflower | _ , . Linseed oil | Beef tallow
coignposition ?2) Control (3) ol (4) Fishail (5) (6) (@)
(g/kg)

Y ellow corn (8) 510.0 106.0 106.0 106.0 106.0
Whest (9) 167.0 400.0 400.0 400.0 400.0
Barley (10) - 152.0 152.0 152.0 152.0
Soybean meal (11) 268.0 247.0 247.0 247.0 247.0
Fishmeal (12) 20.0 20.0 20.0 20.0 20.0
Added fat/oil (13) - 40.0 40.0 40.0 40.0
Vitamin/mineral premix (14)]  35.0 35.0 35.0 35.0 35.0
Total (15) 1000.0 1000.0 1000.0 1000.0 1000.0
Calculated nutrient content (16)

ME (MJkg) 121 125 124 125 12.2
Crude protein, g/kg (17) 195.0 195.0 195.0 195.0 195.0
Crude fibre, g/kg (18) 35.0 40.0 40.0 40.0 40.0
Lysine, g/kg 10.2 9.9 9.9 9.9 9.9
Methionine, g/kg 3.3 3.0 3.0 3.0 3.0
Methioninetcystine, g/kg 6.5 6.2 6.2 6.2 6.2

"Provides per kilogram of diet (4 tdp I kg-ra vonatkozéan tartalmaz): vitamin A, 15,999
IU; vitamin D3, 3299.8 1U; vitamin K3, 10.2 mg; vitamin B1, 5.0 mg; vitamin B2, 15.2
myg; pantothenic acid, 20.2 mg; vitamin B6, 4.0 mg; vitamin B12, 0.06 mg; nicotinic acid,
50.3 mg; folic acid, 5.0 mg; biotin, 0.4 mg; choline chloride, 600 mg; Zn, 100 mg; |, 4.1
mg; Se, 0.2 mg; Mn, 100 mg; Cu, 16.2 mg; Fe, 20.3 mg. Benduramycin, 715.00 mg

1. tablazat: A csirkékkel etetett kisérleti takarmany Osszetétele és szamitott tapldloanyag
tartalma

Kisérleti  tapok(1), Alapanyag és dsszetétel(2), Kontroll(3), Napraforgéolaj(4),
Halolaj(5), Lenolaj(6), Faggyi(7), Kukorica(8), Biza(9), Arpa (10), Széjadara(1l),
Halliszt(12), Addott zsir(13), Vitamin és dsvany premix(14), Osszesen(15), Szdmitott
taplaloanyag tartalom(16), Nyersfehérje(17), Nyersrost(18)
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The birds were raised within a controlled environment at 20 to 25°C. Additional heating
was used during the initial 2-week brooding period. Lighting was provided 24 hours a
day. The chicks were given free access to water and feed.

A completely randomised design was used. The design involved 4 dietary
replicates per treatment.

Measurements and sample collection
The body weight of the chickens in each replicate was recorded at 11, 27 and 41 days of
age. Feed consumption was determined by weighing residual feed. Mortality was
recorded daily. Feed utilisation was calculated as total feed consumed divided by live
weight.

Samples for chemical analysis were collected when the chickens were 42 days old.
Six chickens per treatment were weighed and slaughtered, and breast muscle and
abdominal fat tissue samples were obtained and stored in a deep freezer at -20°C.

Chemical analysis

Total lipid was extracted from the tissue samples by the method of Folch et al. (1957).
Four-gramme samples of tissue were homogenised with 80 ml of a 2:1 (v/v) mixture of
chloroform-methanol, after which 4 ml 0.88% NaCl was added; the liquid was mixed
and left to stand for 2 hours to allow phase separation. The chloroform-methanol extract
was evaporated to dryness in awater bath at 50°C under N, flow. The lipid extracts were
then converted to fatty acid methyl esters by using boron-trifluoride-methylation
solution (catalogue no. 3-3021). The resultant fatty acid methyl esters were separated
and analysed by gas liquid chromatography, in accordance with Husvéth et al. (1982),
by means of an automated gas liquid chromatograph (Chrom 42), equipped with dual
flame ionisation detector and a 1.8 m x 3 mm internal diameter packed glass column
containing 100/120 Chromosorb WAW coated with 10% SP 2330. An isothermic oven
temperature of 180°C was maintained throughout the analysis procedure. The injector
and detector temperatures were 225 and 245°C respectively. Nitrogen at a flow rate of
20 ml/min was used as the carrier gas. Conditions were chosen to separate fatty acids of
carbon chain length 12 to 24. The fatty acids were identified by comparison of retention
times with known external standard mixtures (PUFA-2: catalogue no. 1081), quantified
by a Shimadzu C-RGA integrator and the results expressed as percentage distribution of
fatty acid methyl esters. All the chemicals used for the gas chromatography analysis
procedure were obtained from Supelco Inc. (Bellefonte, PA, U.S.A.).

Statistical analysis

The experiment was based on a completely randomised design, the experimental unit
being the pen average for each performance variable. The data were analysed by means
of one-way ANOVA. When analysis of variance indicated a significant treatment the
means were compared by multiple range tests. Significance was accepted at the 5%
confidence level. The data are expressed as means + standard error of the mean (SEM).

RESULTS AND DISCUSSION
Fatty acid composition of supplemental fats

The fatty acid profiles of the test oils and fat show that the sunflower oil and linseed oils
(plant seed oil) used in this study are rich in linoleic acid, C18:2n-6 and linolenic acid,
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C18:3n-3, respectively. Fish oil and beef tallow (animal fat) have high concentrations of
long-chain n-3 PUFA (eicosapentaenoic acid, EPA and docosahexaenoic acid, DHA)
and saturated fatty acids (SAT), respectively (Table 2). These data are consistent with
those obtained in other studies (Herald and Kinsella, 1986; Phetteplace and Watkins,
1989; and Olomu and Baracos, 1991). Since the fatty acid composition of broiler
chicken carcass may be influenced considerably by that of the diet (Miller and Robish,
1969; Hargis and Elswyk, 1993), it is expected that diets containing oils and fat of
different origin will influence carcass fatty acid composition, reflecting their
predominant fatty acids.

Table 2
Fatty acid composition of control diet, oils and beef tallow
. Control | Sunflower | Fish oil | Linseed oil Beef tallow
Fatty acids (1) diet 2) | oil 3) ) G) (6)
percentage of total fatty acids (7)
Cl4: 0 - - 7.5 - 35
C16:0 21.3 6.9 12.8 5.6 28.3
C16: 1n-7 - 25 13.3 - 7.8
C18: 0 0.7 219 2.0 2.2 10.7
C18: 1n-9 12.5 - 24.7 21.0 46.7
C18: 2n-6 61.2 68.7 1.9 17.6 1.0
C18: 3n-3 2.3 - 8.1 53.2 -
C20: 2n-6 - - 4.1 - -
C20: 4n-6 0.2 - - - -
C20: 5n-3 0.1 - 9.1 - -
C22: 4n-6 - - 0.3 - -
C22: 5n-3 - - 14 - -
C22: 6n-3 - - 8.8 - -
Others (8) 1.7 - 1.0 04 2.0
Saturated fatty acids (9) 22.0 9.4 22.3 7.8 42,5
Monounsaturated fatty
acids(10) 125 21.9 38.0 21.0 54.5
Tota n-6 (11) 61.4 68.7 6.4 17.6 1.0
Total n-3 (12) 24 - 274 53.2 -
Polyunsaturated fatty 63.8 68.7 338 70.8 10
acids (13)

2. tablazat: A kontrol tap, olajok és a faggyu zsirsavisszetétele

Zsirsav(l), Kontroll tap(2), Napraforgoolaj(3), Halolaj(4), Lenolaj(5), Faggyu(6), Az
osszes zsir szdzalékaban(7), Egyéb(8) Telitett zsirsavak(9), Egyszeresen telitetlen
zsirsavak(10), Osszes n-6 zsirsav(11), Osszes n-3 zsirsav(12), Tobbszordsen telitetlen
szirsavak(13)
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Influence of the experimental diets on live weight, growth rate, feed intake and feed
conversion ratio (FCR) in the broiler chickens

Studies by Atteh et al. (1983) and Skian and Ayal (1989) reported no differences in
growth rate or FCR of broiler chickens fed various dietary fats of different origin. The
inclusion of fish ail in poultry diets has also been reported to have no effect on feed
intake (Huang et al., 1990), live weight or FCR (Hulan et al., 1989; Phetteplace and
Watkins, 1990, and Nash et al., 1995), compared to a control diet with no fat added.
These observations are consistent with a number of findings made in this study. For
instance, dietary fat origin did not influence (P>0.05) live weight, feed intake or FCR
(Table 3). In addition, weight gain was not different (P<0.05) among chickens fed the
various fat diets in comparison with the control. However, significantly higher (P<0.05)
weight gain and a non-significant (P>0.05) improvement in FCR was observed in the
chickens fed unsaturated plant seed oil (sunflower and linseed) diets compared to those
fed the animal fat (beef tallow) diet. Thisisin agreement with the findings of Alao and
Balnave (1984), who fed sunflower and olive oil diets to male broiler chickens and
reported a faster growth rate, with a non-significant improvement in FCR, in chickens
fed the sunflower oil diet. It has been suggested that terrestrial plant seed oils of high
PUFA content are more effectively absorbed and utilised than the highly saturated
animal fats (Husvéth, 1980; Corino et al., 1980; Brue and Latshaw, 1985). In spite of
the differences in growth rate, FCR was not affected, probably due to the small
differences between the averages.

Table 3

Live weight, feed intake, weight gain and feed conversion ratio (FCR)
of chickens as influenced by experimental diets

Experimental diets” 1)

|
Control (2) | SUN (3) FIS@4) | LINS(5) BTe 7

'(‘é/"b?r"&’)e'(%r)“ 1497.0419.8 | 1729.0+19.4 | 1495.0+36.6 | 1607.3+29.1 | 1471.0#18.0 | NS
(Fg?i?rﬁ;t?gf 2407.5+145 | 2360.0451.1  2327.5+41.9 | 2323.8+49.6 | 2313.8+48.0 NS
Welght gain | ) 538 b, 15 ) 1350 7%423.6 | 1301.4%+31.2 1418.1%35.4 | 1274.8°417.0 **
(g/bird) (10)

(Ffi;{ @9 | 1800 1.7+0.1 1.8+0.03 1.6+0.1 1.8+001 | NS

"SUN=40 g/kg sunflower oil, FIS=40 g/kg fish oil, LINS=40 g/kg linseed oil, BT=40 g/kg
beef tallow; NS P>0.05; ** P<0.01; *** P<0.001, ae MeanstSEM within rows with no
common superscripts differ significantly (P<0.05) (4z eltérd betiivel jelzett soron beliili
dtlagok szignifikansan (P<0,05) kiilonbidznek)

3. tablazat: A kisérleti tapokat fogyaszto csirkék éldsulya, takarmdnyfogyasztdsa,
testtomeggyarapoddsa és takarmanyértékesitése (FRC)

Kisérleti tapok(1), Kontroll(2), Napraforgoolaj(3), Halolaj(4), Lenolaj(5), Faggyu(6),

Szignifikancia szint(7), Eldtomeg (8), Takarmdnyfogyasztds(9), Testtémeggyara-
podas(10), Takarmanyértékesités(11)
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Influence of dietary fats on tissue fatty acid composition

The fatty acid composition of the broiler carcass lipids is generaly areflection of the fatty
acid profile of the diet fed (Tables 4a, 4b, 5a, and 5b). Thisis consistent with the results of
anumber of earlier studies (Hulan et al., 1988; Yau et al., 1991; Zollitsch et al., 1997 and
Ochrimenko et al., 1997). The lipids of the breast muscle and abdominal adipose tissue in
chickens fed oil diets (sunflower, linseed and fish) showed significant increases in the
concentration of total PUFA. However, linoleic acid (C18:2n-6), in high concentrations in
sunflower oil diets, resulted in increased levels of C18:2n-6, while the chickens fed linseed,
rich in linolenic acid (C18:3n-3), showed higher C18:3n-3 deposition in both the types of
tissue investigated. The fish oil diet, rich in long-chain n-3 PUFA (eicosahexaenoic acid
(EPA) and docosahexaenoic acid (DHA)) resulted in increased deposition of these fatty
acids in both types of chicken tissue (Tables 4b and 5b). The animal fat (beef tallow) diet,
rich in saturated (SAT) and monounsaturated fatty acids (MUFA), increased the
concentration of these acidsin the abdominal adipose tissue of the chickens (Tables 4a and
5b). Thisisin contrast with the findings of Naber and Bigger (1989) and Cherian et al.
(1996), who reported no change in the SAT content of adipose tissue with the feeding of a
highly saturated palm oil diet to hens. The diets did not affect total saturated fatty acid
deposition in the breast muscle tissue. These results also suggest that the ability of broiler
chickens to ater the SAT content of the breast muscle is limited. The difference in the
influence of dietary fats on SAT deposition in the breast and the abdominal adipose tissues
is probably due to the difference in function of the fatty acids in these two types of tissue.
The fatty acids in the fat depots of the adipose tissues have a storage function, and
therefore show increased deposition of saturated fatty acids, while those of the muscle
tissues serve as structural components, which limits their levels of deposition.

Table 4a

Saturated and monounsaturated fatty acid composition of breast muscle lipids
of chickens as influenced by experimental diets

Experimental diets” (€))
Fatty acid (2) | Control (3)) SUN(4) | FIS(5) | LINS(6) | BT (7) P (8)
% total fatty acids (9)

C14:0 054001 | 044002 | 10004 | 044003 | 08°:004  ***
C16:0 225:05 | 18.8:0.7 223+03  183:09 216+01 | NS
C16:1n-7 33%04  16°01 | 28%02 25403  33%02 @ ***
C18:0 11.6:02 | 123+03  11.2+03 | 115+02 @ 111303 | NS
C18:1n-9 26.4%40.6 | 20.0°+0.7 | 22.4°+1.2 | 22.9°+05 | 29.3%0.6 | ***
Sawrated falty | 5y 5,604 | 321408 | 348:04 293+19  335:03 NS
acids (10)

Monounsaturated | ,g ga g | 1 5°108 | 25.3%41.4 | 254°40.7 | 325409 @ ***
fatty acids (11)

See Table 3 (Ldsd 3. tabldzar)

4a. tablazat: A mellizom telitett — és egyszeresen telitetlen zsirsavai Jdsszetételének
valtozdsa a kisérleti tapok etetésének hatasara

Kisérleti tapok(1), Zsirsav(2), Kontroll(3), Napraforgoolaj(4), Halolaj(5), Lenolaj(6),
Faggyii(7), Szignifikancia szint(8), Osszes zsir szdzalékdaban(9), Telitett zsirsavak(10),
Egyszeresen telitetlen zsirsavak(11)
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Table 4b

N-6 and n-3 PUFA composition of breast muscle lipids of chickens
as influenced by experimental diets

Experimental diets” (1)
Fatty acids (2) | Control (3) | SUN(4) | FIS(5) LINS(6) | BT(7) | P®)
% total fatty acids (9)

C18:2n-6 15.0°0.2 | 24.2°%40.8 | 105%40.4 | 17.4°+0.7 | 144403 | ***
C20:2n-6 0.6°+0.1 0.9%0.1 | 0.2°40.01 | 0.2°40.03 | 0.3%+0.04 | =***
C20:3n-6 1.2%0.04 | 1.0°+0.1 | 0540.03 | 0.640.1 | 0.8+0.04 | ***
C20:4n-6 4.9°+0.4 7.0°%0.3 2.2%40.1 2.5%40.2 3.8403 | ***
C22:4n-6 1.0°0.1 1.2%0.1 | 0.3%+0.01 | 0.2%0.02 | 0.7°40.1 | ***
Total n-6 (10) | 23.0™+0.6 | 34.4%0.9 | 13.7°+0.4 | 21.0°+0.7 | 20.1+0.4 | ***
C18:3n-3 0.6°+0.1 | 05°+0.03 | 17°+0.2 | 10.0%1.1 | 06°+0.1 | ***
C20:5n-3 1.040.04 | 0.6°+0.1 4.2°+0.5 2.7°+0.2 1.3%40.1 | ***
C22:5n-3 1.8+0.2 1.6°40.1 4002 | 3.1°+0.2 17401 | ***
C22:6n-3 3.4°+0.2 3.3+0.2 9.9%0.4 2.6°+0.1 35402 | **x
Total n-3(11) | 6.8°+04 | 6.0°+0.3 | 19.8%+09 | 183%1.0 | 69403 | ***
Polyunsaturated od a b a d *kx
fatty acid (12) 20.2%+0.6 | 40.3%1.0 | 335°+1.1 | 39.3%1.4 | 27.0°%0.7

See Table 3 (Ldsd 3. tabldzat)

4b. tablazat: A mellizom n-6 és n-3 tobbszordsen telitetlen zsirsavai dsszetételének valtozdsa
a kisérleti tapok etetésének hatdsdra

Kisérleti tdpok(1l), Zsirsav(2), Kontroll(3), Napraforgé olaj(4), Halolaj(5), Len olaj(6),
Faggyi(7), Szignificancia szint(8), Osszes zsir szdazalékdaban(9), Osszes n-6 zsirsavak(10),
Osszes n-3 zsirsavak(11), Telitetlen zsirsavak(12)

Table 5a

Saturated and monounsaturated fatty acid composition of adipose tissue lipids
of chickens as influenced by experimental diets

Experimental diets” 1)
Fatty acid (2) Control (3)) SUN(4) | FIS(5) | LINS(6) | BT (7) P(8)
% total fatty acids (9)

C14:0 0.7°40.03 | 0.5+0.02 | 1.9%+0.3 | 0.4%0.01 | 1.5°+0.1 | ***
C16:0 26.1%1.1 | 20.6+0.8 | 22.5°+0.9 | 22.4°+0.8| 26.3%05 | ***
C16:1n-7 85%0.6 | 3.640.3 | 8608 | 50°40.3 | 7.2%04 | ***
C18:.0 6.3+04 | 6.0°+04 | 64°+0.7 | 4.2°40.2 | 7.2%0.1 |***
C18:1n-9 30.2°+0.5 | 31.7°%1.2 | 36.3%14  35.07+0.6 42.2%0.7 | ***
Saturated fatty acid (10) | 33.1°+1.2 | 27.1°0.8 | 30.8°+1.0 | 27.0°+0.9 | 35.4%0.4 | ***
Monounsaturated fatty 47 60,47 3539414 | 449418 400409 | 50.0%405 | ***
acids (11)

See Table 3 (Ldsd 3. tabldzar)

Sa. tablazat: A hasiireg zsir telitett — és egyszeresen telitetlen zsirsavasszetételének valtozdsa
a kisérleti tapok etetésének hatdsdra

Kisérleti  tapok(1), Zsirsav(2),Kontroll(3), Napraforgdolaj(4), Halolaj(5), Lenolaj(6),
Faggyu(7), Szignificancia szint(8), Osszes zsir szdzalékaban(9), Telitett zsirsavak(10),
Egyszeresen telitetlen zsirsavak(11)
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Table Sb

N-6 and n-3 PUFA composition of adipose tissue lipids of chickens
as influenced by experimental diets

Experimental diets” 1)
Fatty acids (2) | Control (3) | SUN(4) | FIS(5) | LINS(6) | BT(?) P(8)
% total fatty acids (9)

C18:2n-6 17.0°+0.8 | 36.6%19 | 18.6°+2.8 | 154*+0.9 | 12.3%+0.3 *hx
C20:2n-6 0.0° 0.0° 0.03%0.02 0.0° 0.0° ok x
C20:3n-6 0.0 0.0 0.0 0.0 0.0 NS
C20:4n-6 0.0° 0.0° 0.3%+0.1 0.0° 0.0° ok x
C22:4n-6 0.0°? 0.0° 0.0°? 0.0° 0.0°?
Total n-6 (10) 17.2°+0.8 | 36.6%19 | 185°+2.7 | 154°+09 @ 12.3%+0.3 *xk
C18:3n-3 139403 | 05+0.02 @ 4.1°+0.8 | 17.6%0.8 | 0.7°:0.03 ok x
C20:5n-3 0.0° 0.0° 0.6%0.1 0.0° 0.0° ok x
C22:5n-3 0.0°? 0.0° 0.1%+0.1 0.0° 0.0°
C22:6n-3 0.0 0.0 0.0 0.0 0.0 NS
Total n-3 (11) 13403 | 0540.02 | 4.9°+1.0 | 17.6%0.8 | 0.7°+0.03
Polyunsaturated d a c \ o rw
fatty acids (12) 185%1.0 | 37.1%19 | 235422 | 33.0°t1.6 | 13.0%0.3

See Table 3 (Ldsd 3. tabldzar)

5b. tabldzat: A hasiireg zsir n-6 és n-3 tobbszorosen telitetlen zsirsavisszetételének
vdltozdsa a kisérleti tapok etetésének hatasara

Kisérleti tapok(1), Zsirsav(2), Kontroll(3), Napraforgoolaj(4), Halolaj(5), Lenolaj(6),
Faggyi(7), Szignificancia szint(8), Osszes zsir szdazalékaban(9), Osszes n-6
zsirsavak(10), Osszes n-3 zsirsavak(11), Telitetlen zsirsavak(12)

CONCLUSIONS

It may be concluded from the results of this study that the origin of dietary fats
significantly influences the fatty acid composition of broiler chicken carcasses,
reflecting the predominant fatty acid of the diet, while exercising no influence on
performance in chickens.
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