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Abstract

This paper presents a 3-week ,,in vivo” feeding experiment conducted on 90, Cobb 500 broiler
chicks, aged 14 days, assigned to 3 groups: a control group (C), and two experimental groups (E1,
E2). Unlike the diet formulation for group C (based on corn, wheat, soybean meal and flax meal),
the diet formulations for the experimental groups also included 2% (E1) and 3% (E2) grape seeds
meal as natural antioxidant. The bioproductive parameters monitored throughout the feeding trial
were not significantly (P>0.05) different between the groups. Sx broilers per group were
slaughtered in the end of the trial and six samples of breast meat and of thigh meat were formed for
each group. the total amount of polyunsaturated fatty acids (PUFA) was significantly (P<0.05)
higher in the experimental groups, both in the breast meat: 31.50+1.59g (E1) and 33.74+0.299 (E2)
vs. 29.29+0.96 ¢/100 g total fatty acids (C), and in the thigh meat: 30.28+1.099 (E1) and
34.08+1.80 (E2) vs 29.58+1.16 ¢/100gtotal fatty acids (C). The highest content of alfa linolenic acid
(ALA), 1.12+0.07g, was recorded in the breast meat from group E1, which was significantly

(P<0.05) different from0.89+0.34g/100 g total fatty acids, in group C.
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INTRODUCTION

Given the positive impact of including
omega-3 fatty acids in human diets, there is a
significant interest to enhance the omega-3
content of the meat and meat products. In
monogastric animals, the fatty acids profile
in the meat and fat is directly influenced by
the dietary source of fat. Flaxseeds are an
important category of oleaginous seeds
because of their high concentration of a-
linolenic acid. They contain 35-45% oil, of
which ALA accounts for 45-52%. Therefore,
feeding monogastric animals with diets
including flaxseeds as rich source of omega-3
fatty acids, makes it possible to change the
fatty acids profile of the poultry meat,
particularly the omega-6/omega-3 ratio [15].
However, because of their high content of
lipids, the diets enriched in polyunsaturated
fatty acids are exposed to lipid peroxidation,
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which requires the use of antioxidants
(synthetic or natural) which to slowdown
lipid oxidation.

Winery by-products are one of the natural
sources with a high level of polyphenols [8,
16] which bestows them with antioxidant
properties [5, 11]. The literature [9,12]
includes studies on the beneficial effects of
the dietary winery by-products given to
broiler chicks on broiler performance, protein
and amino acids digestibility, intestinal
microflora and broiler meat quality.

MATERIALS AND METHODS

The three-week in vivo experiment was
conducted on 90, Cobb 500, fast growing
broiler chicks, aged 14 days, housed in three-
tier digestibility cages, assigned to 3 groups:
a control group (C) and two experimental
groups (E1 and E2). The initial average body
weight was 409.96 £ 6.25 g/ chick with no
significant ~ differences  between  the
experimental groups. Food and water was
administered "ad-libitum". The light regimen
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was 23 hours / day, according to the Cobb
500 management guide.

The diets consisted of corn, wheat,
soybean meal, with a 2% added flaxseed
meal, which is rich in polyunsaturated fatty
acids. The experimental diets differed from
the control diet, and among them, by the
addition of 2% and 3% grape seed meal as a
natural antioxidant.

During the experimental period the
following bioproductive parameters were
monitored: the initial weight (g), the final
weight (g), average daily compound feed
intake (g/chick/day), average daily weight
gain (g/chick/day), feed conversion ratio (g
feed/g gain). At the end of the three weeks
experimental period, respectively at the age
of 35 days, 6 broilers/ group were
slaughtered, from which 6 samples of breast
meat/ group, respectively 6 samples of thigh /
group were collected to determine their
physical  parameters, crude chemical
composition and the fatty acid profile of fat.
The following parameters were monitored
throughout the experimental period: initial
weight (g), final weight (g), average daily
compound feed intake (g/chick/day), average
daily weight gain (g/chick/day), feed
conversion ratio (g feed/g gain).

The following standardized methods were
used to determine the concentration of the
main nutrients in the samples collected from
feeds and meat: real dry matter (DM:) was
determined by the gravimetric method
according to Regulation (EC) no. 152/2009
for combined feeds, respectively SR ISO
1442: 2010 for meat, using BMT drying oven
model EcoCell Blueline Comfort model
(Neuremberg, Germany); the crude protein
(CP) was determined by the Kjeldahl
method, in accordance with Regulation (EC)
152/2009 for combined feeds, respectively
SR ISO 973: 2007 for meat, using a
semiautomatic system KJELTEC auto 2300 -
Tecator (Sweden); the ether extractives (EE)
was determined by the organic solvent
extraction method, in accordance with
Regulation (EC) No. 152/2009 for feeds,
respectively SR ISO 1443: 2008 for meat,
using a SOXTEC-2055 FOSS-Tecator
system (Sweden); the ash (Ash) was
determined by gravimetric method, according

to Regulation (EC) no. 152/2009 for
compound feeds, and SR ISO 1442:2010 for
meat, using Caloris CL 1206 furnace; the
calcium (Ca) was determined by the
titrimetric method, according to SR ISO
6491-1:2006, the phosphorus (P) was
determined photometrically, according to
Regulation (EC) no. 152/2009, using the
Jasco V-530 spectrophotometer.

The fatty acids were determined by gas
chromatography, according to standard SR
CEN ISO/TS 17764 -2: 2008, using Perkin
Elmer-Clarus 500 gas chromatograph, with
capillary column injection system, high
polarity stationary phase (BPX70: 60m x
0,25 mm inner diameter and 0,25 pm thick
film), and high polarity cyanopril phase,
which give similar resolution for different
geometric isomers (THERMO TR-Fame: 120
m x 0,25 mm ID x 0,25 pm film).

Gross energy (GE) was determined by
calculation, using the gross chemical analysis
data and the equations developed by Burlacu
et al. (2002) [2].

The experimental results are expressed as
mean values + standard error; StatView
software and the analysis of variance
(ANOVA and t test) were used for statistical
processing of the data, the differences being

considered  statistically  significant  for
P<0.05.
RESULTS AND DISCUSSION

Flaxseed meal, used to enrich the
compound feeds in polyunsaturated fatty
acids was characterized by 29.12% crude
protein, 14.60% ether extractives, 8.80%
cellulose, 20.03 Mj / kg gross energy,
linolenic acid content (ALA) of 53.28 g, total
omega-3 acids of 53.39 g, total omega-6
acids of 17.44 g/ 100 g of fat and an omega-
3 / omega-6 ratio of 0.33.

The defatted grape seed meal used as an
antioxidant was characterized by a crude
protein content of 14.12%, ether extractives
content of 5.40%, 35.67% cellulose and
17.64 Mj / kg of gross energy, data similar to
those reported by Mironeasa et al., (2010)
and Elagamey et al., (2013) [4,13]. The fatty
acid content of grape seed fat ranged from
66.20 g linoleic acid to 17.93 g oleic acid or
5.13 g stearic acid / 100 g fat, comparable to
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those presented by Tangolar et al., (2009),
Kikalishvili et al., (2012) [10, 19]. Sabir et
al., (2012) [17], who analysed grape samples
of different varieties, reported that of the total
weight of fatty acids found in the extracted
fat, the linoleic acid accounts for 53.6-
69.6%, followed by the oleic acid, 16.2-
31.2%, palmitic acid, 6.9-12.9%, and stearic
acid, 1.44- 4.69%.

The analytical results of the main dietary
nutrients (Table 1) show that they were
isoprotein  (18.87% crude protein), the
protein content being slightly lower in the
control group but with insignificant
differences (P<0.05) between batches and
isocaloric (17.11 MJ / kg of gross energy).

Table 1 Content of the main feed nutrients and
gross energy

Specification C E1 E2
Dm:,% 89.06 89.27 89.11
OM, % 83.35 82.30 83.23
CD, % 17.36 19.69 19.56
EE, % 6.20 711 6.94
CELL, % 3.86 4.31 4.88
Ash, % 5.72 6.97 5.88
Ca, % 0.90 0.91 0.91
P, % 0.96 1.16 0.81
GE,MJ /kg 16.94 17.13 17.26
Chemical composition expressed on dry matter
(DM); DMr-real dry matter; OM-organic matter; CP-
crude protein; EE-ether extractives; CELL-cellulose;
Ash-ash, Ca-calcium, P-phosphorus, GE-gross
energy

The content of total polyunsaturated fatty
acids, PUFA (Table 2), ranged from 53.77 to
56.43 g / 100g of fat, the omega-3 fatty acid
content ranged between 2.75-2.67 g / 100g of
fat and the omega-6 ratio / omega-3 recorded
values between 18.55 - 20.47, with no
significant differences between groups. The
results obtained are comparable to those of
Elagamey et al., (2013) who, following a
study of six varieties of grapes, found that
from the total fatty acids of the grape seed,
UFA represents 86-88%, while SFA
represents 12-14%; and with the data
reported by Bardake¢i and Canbay, (2011) [1]
who, by performing gram-based fatty acid
determinations, obtained a PUFA / SFA ratio
of 3.17.

Table 2 Fatty acids content of the compound
feeds, by level of saturation, (g/ 100 g fat)

Specification C E1 E2
SFA, % 14.50 13.97 13.25
UFA, % 85.06 85.72 86.47
MUFA, % 31.29 30.53 30.04
PUFA , % 53.77 55.19 56.43
PUFA/SFA 3.71 3.95 4.26
03, % 2.75 2.57 2.67
06, % 51.02 52.62 51.27
06/Q3 18.55 20.47 20.19
SFA- saturated fatty acids; MUFA- monounsaturated
fatty acids; PUFA-polyunsaturated fatty acids; Q3-
omega 3 polyunsaturated fatty acids; Q6- omega 6
polyunsaturated fatty acids

The bioproductive parameters recorded
throughout the experimental period (Table 3)
did not differ significantly (P> 0.05) between
groups, but the highest final weight of 1973.5
+ 292.29 g, respectively average daily weight
gain of 55.01 + 12.92 g /chick/ day was
obtained in experimental group E2 with 3%
grape seed flour. The lowest feed conversion
ratio, of 1.25 £ 0.07 g feed / g chick, was also
obtained in group E2, with 3% grape seed
flour. The results are similar to those obtained
by Sossidou et al., (2013) [17] who found that
the introduction of different levels of grape
pomace 0.25 g; 0.5g and 1g / 100 feeds in
dietary formulation for broiler over a period of
0-42 days had positive effects on
bioproductive performance. Thus, the average
daily weight gain recorded an average of 72.97
+ 0.85 g/day/ in the experimental group with 1
g of grape pomace/ 100 g feed, compared to
7142 £ 0.85 g /chick/ day in group C; the
weight of the broilers at the end of the
experiment (42 days) recorded an average
value of 2535 + 25.92 g / chick, also in the
group with 1 g grape pomace/ 100 feed,
significantly higher (P<0.05) versus 2484.55 +
25,55 g/ chick in group C.

Khodayari and Shahria, (2014) [9]
analysing the effect of introducing different
levels of 0, 2, 4 and 6% grape pomace in
broiler diet on the  bioproductive
performances found that only the inclusion of
2% grape pomace in broilers ration
influenced positively feed consumption and
body weight at 42 days, the difference being
significant, compared to group C.
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Table 3 Bioproductive parameters throughout the
experimental period of 14 - 35 days (average
values / group)

Groups
C [ E1 | E2
Average daily feed intake, g/broiler/day
75.81+6.96 | 73.97+6.65 | 73.92+6.91

Initial weight, g

47.62+3.49 | 49.21+3.58 | 48.19+3.29
Final weight, g

1825.00 1863.33 1973.54
+199.22 +243.68 +292.29

Average daily weight gain, g/broiler/day

50,78+10.99 [ 51,83+11.47 | 55,01+12.92

Feed conversion ratio, g feed/g broiler
1,37+0.11 1,33+0.09 1,25+0.07

Cross et al., (2011) [3] also evaluated the
effect of inclusion in broiler (females) fed

from 0-42 days on grape pomace, along with
other natural antioxidants, and found that the
performance and digestibility of the broilers
that have been fed with grape pomace were
similar to those of the control group, and this
supplement seems suitable for dietary
inclusion. At the same time, Gofii et al.,
(2007) [6] investigated the effect of the
fermented grape pomace added at different
levels (5, 15 and 30 g / kg feed) and found
that a rate of inclusion of up to 30 g / kg of
grape pomace did not affect growth
performance nor protein digestibility.

The data regarding the content of the
main nutrients in the breast and thigh meat
from broiler did not differ significantly
between groups (Table 4).

Table 4 Level of the main nutrients in broiler meat (average values/group)

Specificaion | C | E1 E2
Breast meat

DMr, % 24.69+1.43 25.89+0.87 25.53+1.35

OM, % 22.55+1.23 23.67+1.41 23.18+1.35

CP, % 21.09°+1.20 22.40°+0.39 21.84°+0.42

CF, % 1.28%0.11 1.24°£0.12 1.28+0.17

Ash, % 1.14+0.10 1.23+0.11 1.19+0.10

RE, Mj/kg 5.56+0.35 5.831+0.28 5.724+0.36
Thigh meat

DMr, % 33.97+1.91 31.29+£2.09 28.94+2.04

OM, % 31.47+1.32 28.80+1.96 26.59+1.57

CP, % 15.712+0.64 19.15°+0.92 18.53°+1.04

EE, % 9.389+0.84 8.31°+1.06. 7.617£0.92

Ash, % 1.03+0.16 1.01£0.12 1.06+0.09

GE, Mj/kg 8.56+0.72 8.09+0.86 7.51+1.02

DM;-real dry matter; OM-organic matter; CP-crude protein;EE- ether extractives;Ash- ash, GE-gross energy;

a,b,c—significant differences (P<0.05) of the protein level between the breast and thigh meat within the same

group: C, E1, E2;

g,;a,fE—z.significant differences (P<0.05) of the fat level between the breast and thigh meat within the same group: C,

However, there were differences (P<0.05)
within the same groups, in terms of protein
content, which was higher in broiler breast
meat than in broiler thigh meat, by 34.25%
(group C), by 16.97% (lot El), and by
17.86% (groupE2); the fat level was lower in
the breast meat than in the thigh meat
by85.05% in group C, by 85.07% in group
El, and by 83.18% in group E2.

The obtained results are similar to those
reported by Mridula et al., (2015) [14] where,
with an addition of 2.5% flaxseeds, they
obtained a protein content of 20.17 £ 1.02%
(breast), respectively 19.10 = 0.77% (thigh);
with a fat content of 2.55 + 0.21% (breast),
respectively 5.81 + 0.72% (thigh) and an ash
content of 1.21 + 0.18% (breast), respectively
1.20 + 0.20% (thigh).
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The values of total polyunsaturated fatty
acids (PUFA) in the broiler breast fat (Table
5) were significantly higher (P<0.05) in the
experimental groups than in group C, the

highest increase (15.19%) being recorded in
groupE2, with 3% grape seed meal.

Table 5 Fatty acids content of the breast meat fat, depending on the level of saturation (g acid/100 g

total fatty acids)

Specification c E1 E2 SEM P
SFA % 29.94°° | +0.57 | 28.622¢ | +0.86 | 27.69%" | +0.19 | 0.287 | 0.0003
b,c a,c a,b
MUFA. % 40.18 +0.52 | 39.45 +0.68 | 38.20 +0.34 | 0.253 | 0.0002
UFA. % 69.47°¢ | £0.61 | 70.94%¢ | +0.97 | 71.93* | +0.21 | 0.315 | 0.0003

29.29°¢ | +0. 503 | +1. 7430 | +0. . .
PUFA. % of which: 9.29 0.96 | 31.50 1.59 | 33.74 0.29 | 0.550 | 0.0001

b,c a a

ALA, % 0.89 +0.34 1.12 +0.07 1.09 +0.02 | 0.037 | 0.0105
Q3. % 2,14 +0.05 2.332 +0.25 2.29 +0.07 | 1.485 | 0.043
Q6 % 27,00°¢ | +0.99 | 28.913¢ | #1.39 | 31.212P | +0.25 | 0.518 | <0.0001
06/03 12,64° | +0.58 12.47° | +0.90 | 13.62*® | +0.37 | 0.208 | 0.0348
SFA- saturated fatty acids; MUFA- monounsaturated fatty acids; PUFA-polyunsaturated fatty acids; Q3- omega
3 polyunsaturated fatty acids; Q6- omega 6 polyunsaturated fatty acids;
a,b,c- significant differences (P<0.05) compared to C, E1, E2

Also, the content of omega 3
polyunsaturated  fatty  acids  recorded
significantly higher values (P<0.05) for the
experimental groups compared to group C,
the highest increase, of 8.87%, being in
groupEl, with 2% grapes seed meal. The

highest value of ALA in broiler breast was
1.12£0.07 g/ 100g of fat in group E1, lower
value compared to that obtained by Mridula
et al. (2015), where an inclusion of 2.5%
flaxseed produced an ALA concentration of
3.21 £ 1.29% in the broiler breast.

Table 6 Fatty acids content of the thigh meat fat, depending on the level of saturation (g acid/100 g

total fatty acids)

Specification c E1 E2 SEM P
SFA. % 27.81+1.53 27.91°+0.45 26.57°+0.50 0.282 0.0903
b
MUFA, % 42.29°+0.48 41.38°+0.77 39.077°+1.30 0.424 0.0004
C. C a,b,
UFA, % 71.87°£1.37 71.66°t0.36 73.16*°+0.53 0.214 0.0001
. 29.58°+1.16 30.28+1.09 34.082£1.80 0.624 0.0005
PUFA, % of which:
b
ALA, % 0.90°t+0.06 0.81°+0.03 1.03%°+0.02 0.032 0.0062
Q3. % 1.39°4¢0.40 1.48+0.19 1.7424£0.08 0.067 0.0030
6. % 28.12°+0.81 28.72+0.95 32.20°£1.80 0.568 0.0050
06/03 22.38°+9.41 19.64+2.44 18.54°+1.38 1.423 0.5596
SFA- saturated fatty acids; MUFA- monounsaturated fatty acids; PUFA-polyunsaturated fatty acids;
Q3- omega 3 polyunsaturated fatty acids; Q6- omega 6 polyunsaturated fatty acids;
a,b,c- significant differences (P<0.05) compared to C, E1, E2

Also, similar studies on the enrichment of

revealed

significant meat enrichment in

the broiler carcass in fatty acids by addition
of ration of flaxseed meal were also
conducted by researchers Gonzalez-Esquerra
and Leeson (2010) [7], whose results

omega-3, depending on the concentration of
flaxseed meal introduced in ration, the
sensory quality of the broiler breast is being
unaffected. Analysing the data on total
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polyunsaturated fatty acids (PUFA) in the
case of breast meat fat (Table 6), it can be
seen that their values are significantly higher
(P<0.05) in the experimental groups,
compared to group C, the highest increase of
15.21% being registered in group E2.

Significantly higher values (P<0.05) were
also found for the omega 3 fatty acids (Q3) in
the experimental groups compared to the C
group, the highest increase of 25.18% being
recorded also for the E2 group.

The highest value of ALA in the thigh
meat was 1.03 £ 0.02g / 100g total fatty
acids, in the case of broilers from group E2,
whose diet included 2% grape seed meal, but
lower than the value of 3.01 + 0.80%
reported by Mridula et al. (2015) [14] in the
case of an addition of 2.5% flaxseed in
broilers diet.

CONCLUSIONS

Flaxseed meal, a raw material rich in
polyunsaturated fatty acids, introduced in a
proportion of 2% in broiler diets has
increased the content of polyunsaturated fatty
acids both in feed and broiler meat.

Grape seed meal used as an antioxidant in
experimental diets (groups El and E2)
determined the improvement of the nutritional
qualities of broiler meat by inhibiting lipid
degradation reactions, thus increasing the
content of total polyunsaturated fatty acids
(PUFA) respectively PUFA omega-3 fatty
acids in the breast meat of the experimental
group (E1), respectively in the thigh meat of
the experimental group E2, compared to the
control group (C).

ACKNOWLEDGEMENTS

This paper presents part of the results
obtained within project PN 1641 02.04,
Contract 24 N /2016, NUCLEUS program.

REFERENCES

[1] Bardak¢ B. and Se¢ilmis Canbay H., 2011:
Determination of Fatty Acid, C, H, N and Trace
Element Composition in Grape Seed by GC/MS,
FTIR, Elemental Analyzer and ICP/OES, SDU
Journal of Science (E-Journal), p. 140-148.

[2] Burlacu G.H., Cavache A., Burlacu R., 2002:
The productive potential of feeds and its use,
Ceres Publishing, ISBN: 973-40-0541-3.

[3] Cross D.E., McDevitt R.M. and Acamovic T.,
2011: Herbs, thyme essential oil and condensed
tannin extracts as dietary supplements for broilers,
and their effects on performance, digestibility,
volatile fatty acids and organoleptic properties,
British Poultry Science, Taylor & Francis, no. 52
(02): p 227-237.

[4] Elagamey A. A., Abdel-Wahab M. A., Shimaa
M. M. E. and Abdel-Mogib M., 2013: Comparative
Study of Morphological Characteristics and
Chemical Constituents for Seeds of Some Grape
Table Varieties. Journal of American Science, no.
9(1): p 447-454.

[5] Georgiev V., Ananga A., Tsolova V., 2014:
Recent advances and uses of grape flavonoids as
nutraceuticals, Nutrients, no.6: p 391-415.

[6] Goni, 1., Brenes, A., Centeno C., Viveros A.,
Saura-Calixto F., Rebolé A., Arija 1., Estévez R.,
2007: Effect of dietary grape pomace and vitamin
E on growth performance, nutrient digestibility
and susceptibility to meat lipid oxidation in
chickens, Poultry Science, no. 47: p 581-591.

[7] Gonzalez-Esquerra, R. and Lesson, S., 2000:
Effects of menhaden oil and flaxseed in broilers on
sensory quality and lipid composition of poultry
meat, British Poultry Science, no. 41: p 481-488.
[8] Granato D., Castro I.A., Katayama FC.U.,
2010: Assessing the association between phenolic
compounds and the antioxidant activity of
Brazilian red wines using chemometrics, LWT
Food Science Technology, no. 43: p 1542—-1549.
[9] Khodayari F., Shahria H.A., 2014: The Effect of
Red Grape pomace on Performance, Lipid
Peroxidation (MDA) and some Serum Biochemical
Parameters in Broiler, Adv. Biores., no. 5(3): p 82-
87. DOLI: 10.15515/abr.0976- 4585.5.3.8287.

[10] Kikalishvili B., Zurabashvili D. Z., Turabelidze
D. G., Zurabashvili Z. A., Giorgobiani 1. B. 2012,
Fatty acids of grape seed oil and its biological
activity as 1,0% and 2,5% food-additive, Georgian
Med. News. Jun., no. 207: p 47-50.

[11] Ky I., Lorrain B., Kolbas N., Crozier A. and
Teissedre P.L., 2014: Wine by-Products: Phenolic
Characterization  and  Antioxidant  Activity
Evaluation of Grapes and Grape Pomaces from Six
Different French Grape Varieties, Molecules, no.
19(1): p 482-506; doi:10.3390/molecules 19010482.
[12] Lichovnikova M., Kalhotka L., Adam V.,
Klejdus B., Anderle V., 2015: The effects of red
grape pomace inclusion in grower diet on amino
acid digestibility, intestinal microflora, and sera
and liver antioxidant activity in broilers, Turk
Journal Veterinary Animal Science, no. 39: p 406-
412; doi:10.3906/vet-1403-64.

[13] Mironeasa S., Leahu A., Codina G., Stroe
S.G., Mironeasa C., 2010: Grape Seed: physico-
chemical, structural characteristics and oil content,

- 205 -

I Article licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License (http://creati

org/licenses/by-nc-sa/4.0/)




University of Agricultural Sciences and Veterinary Medicine lasi

Journal of Agroalimentary Processes and
Technologie, no. 16 (1): p 1-6.

[14] Mridula D., Daljeet Kaur, Sarbjit Singh Nagra,
P. Barnwal, Sushma Gurumayum and Krishna
Kumar Singh, 2015: Growth performance and
quality characteristics of flaxseed-fed broiler chicks,
Journal of Applied Animal Research, no. 43:3, 345-
351, DOI:10.1080/09712119.2014.978773.

[15] Newkirk, R., 2015: Flax Feed Industry Guide,
Flax Canada, Winnipeg, Manitoba.

[16] Radovanovic A, Radovanovic B, Jovancicevic
B., 2009: Free radical scavenging and bacterial
activities of southern Serbian red wines, Journal of
Food Chemistry, no. 117: p 326-331.

[17] Sabir A., Unver A., Kara Z., 2012: The fatty
acid and tocopherol constituents of the seed oil
extracted from 21 grape varieties (Vitis spp.),
Journal of Science Food Agriculture, no. 92(9): p
1982-1987. doi:10.1002/jsfa.5571.

[178 Sossidou, E.N., Kasapidou, E., Dotas, V.,
Toannidis, 1. and Mitlianga, P., 2013: Effect of
grape pomace supplementation on broiler
performance and eating quality.,The 64th Annual
Meeting of the European Federation of Animal
Science (EAAP), Nantes, Franta, 26-30 august.
[19] Tangolar S. G., Ozogul Y., Tangolar S.,
Torun A., 2009: Evaluation of fatty acid profiles
and mineral content of grape seed oil of some
grape genotypes. International Journal of Food
Science Nutrition, no. 60(1): p 32-39.

- 206 -

I Article licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License (http://creati

org/licenses/by-nc-sa/4.0/)




