Acta fytotechn zootechn, 25, 2022(2): 85-90
http://www.acta.fapz.uniag.sk

Original Paper

Effect of grape pomace feeding on fattening parameters and fatty acids
profile in geese

Stanislava Drotarova, Jakub Vy3lan, Branislav Galik, Milan Simko, Miroslav Juraéek, Ondrej Hanu3ovsky,
Maria Kaltuizova, Eva Mixtajova, Pavol Brek, Michal Rolinec

Slovak University of Agriculture in Nitra, Faculty of Agrobiology and Food Resources,
Institute of Nutrition and Genomics, Slovakia

Article Details:  Received: 2021-12-28 | Accepted: 2021-12-31 |  Available online: 2022-06-30
https://doi.org/10.15414/afz.2022.25.02.85-90
Licensed under a Creative Commons Attribution 4.0 International License
SCREENED BY
+/ iThenticate:
Professional Plagiarism Prevention

It was published, that grape pomace has a positive effect on the animal organism and is also a rich source of fatty acids. The
inclusion of grape pomace in the geese feed mixture was the main objective of the following experiment. The addition of grape
pomace into the feed mixture was used to investigate to what extent will affect the fattening parameters of geese and the profile
of fatty acids analysed from the abdominal fat of geese. The experiment was carried out on 20 geese (Czech goose breed). Two
groups were formed to obtain the same average weight. The average weight of the experimental group at the beginning was
1857 £196 g. The average weight of the control group was 1872 £248 g. For 49 days, both groups were fed a commercial complete
feed mixture for geese fattening while in the experimental group 1% of the feed mixture was replaced by dried grape pomace.The
average weight of geese of the control group at the end of fattening was 5579 £770 g and of the experimental group 5752 +752 g.
The addition of dried grape pomace to the feed mixture in the fattening of geese increased the average daily weight gain of geese
by 5.2% (P >0.05), liver weight by 22.5% (P <0.05) and increased the content of monounsaturated fatty acids by 2.5% (P >0.05),
especially oleic acid by 3.0% (P >0.05). A reduced content of polyunsaturated fatty acids by 1.5% (P >0.05) and decreased saturated
fatty acid content by 3.2% (P >0.05) was detected in the experimental group. It can be concluded that the addition of grape
pomace affected the liver weight of fattened gees, while the effect on fatty acids composition was insignificant.
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1 Introduction to be supplemented exogenously with an appropriate
diet. In human nutrition, poultry products are among
goose meat consumption worldwide, although the the suitable sources of monounsaturated fatty acids
increase within European countries is much slower (Thapa, 2020) and long-chain polyunsaturated fatty acids
compared to China (Nemati et al., 2020; Liu et al., 2013). (LC-PUFAs). The fatty acid content of animal products can
In goose farming the current trend is primarily to achieve ~ P€ mﬂuenced by changes in fatty acid concentration in
economic efficiency of farming, but also to produce high ~ the <?i|et (Alagawa'ny .et al, 201_9)' Grape pomace 15 onhe
quality meat and quality products with high protein and possible source, rich in essential fatty acid content and
low-fat content (Biesiada-Drzazga, 2014) in addition to natural antioxidants (catechin, resveratrol, 3-carotene)
optimal polyunsaturated (PUFA) and saturated (SFA) (Hosseini-Vashan et al., 2020; Yu and Ahmedna, 2013).

fatty acid content (Tao, 2015). Fatty acids in the body Grape pomace is produced as a by-product of wine
are primarily a source of energy, a component of cell and fruit juice production (Gémez-Brandodn et al., 2019)
membranes, influence cellular metabolism, hormone 2and represents approximately 20% by weight of the
function as well as play an important role in intracellular ~ Processed grapes (de Souza et al, 2015). They consist of
signalling pathways and gene expression (Calder, 2015). skin, seeds and stems left as residues after grapes have
Due to the absence of desaturases, not all fatty acids been pressed (Russo et al., 2017). The production of grape
can be produced endogenously in the body; they need ~POMace is high worldwide and multiple questions have

Nowadays we are witnessing a trend of increasing
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been raised about how to handle this antioxidant-rich
raw material properly and ecologically (Gémez-Brandon
etal., 2019). Grape pomace s rich in phenolic compounds
with antioxidant activity (Pertuzatti et al, 2020; Gil-
Sénchez et al,, 2017) and equally contains lipids, proteins,
non-digestible fibre and minerals (Bravi et al., 2007).
Grape seeds are particularly rich in extractable phenolic
antioxidants (phenolic acid, flavonoids, procyanidins),
containing 13-19% oil rich in essential fatty acids
(Gomez-Brandon et al., 2019). The most abundant fatty
acid in grape kernels is linoleic acid, accounting for 60 to
70% of the total fatty acids present (Gomez-Brandoén et
al, 2019). There is a high concentration of anthocyanins
in the skin (Yu and Ahmedna, 2013). There is also
a high concentration of polyphenol resveratrol in red
grape varieties (Sanders et al,, 2000; Yu and Ahmedna,
2013). Resveratrol is a phytoestrogen with antioxidant,
anti-inflammatory, cardioprotective and anticancer
properties (Ko et al., 2017). Feeding elevated doses of
resveratrol in fattening poultry favourably increases the
final weight of poultry, improves animal growth and
reduces the effects of stress (Zhang et al., 2017). Inclusion
of grape pomace in fattening poultry at up to 3% of the
feed mixture positively affects carcass and meat yield
and the amount of abdominal fat of broilers. They have
a positive effect on the quality of animal products and
on the health of the consumers (Azizi et al., 2018). The
inclusion of grape pomace likewise increases feed intake
during pre-fattening and fattening periods and reduces
blood triglyceride and cholesterol concentrations in
fattening poultry (Hosseini-Vashan et al., 2020). Based
on the rich nutrient composition of grape pomace we
hypothesized, that by addition of grape pomace to the
diet of fattening geese a positive result on the fattening
parameters of geese as well as changing the fatty acid
profile of goose fat could be achieved.

2 Material and methods

The experiment was conducted between 22 May and
10 July 2020 (49 days). The location was the village
of Cierna in the district of Cadca (north-west part of
Slovakia, EU). The research was carried out on 20 geese
of the Czech goose breed, and at the time of inclusion
in the experiment (day 0) they were 28 days old with the
weight of the goslings ranging between 1502 g and 2250
g. Two groups, experimental and control were formed
at the beginning of the experiment. Care was taken to
form the groups with the same average weight. In the
experimental group, the average weight of the goose
was 1857 £196 g and in the control group, 1872 +248 g.
The equal gender ratio was assured in both groups. The
geese were cared for by an experienced caretaker with
several years of experience. The geese were housed

in standard housing conditions with ad libitum access
to feed and water during the experiment. Animal care
was carried out in compliance with Directive 2010/63/
EU of the European Parliament and of the Council of
22. September 2010 on the Protection of Animals Used
for Scientific Purposes.

2.1 Feeding of animals at the time of the experiment
and analysis of the feed

Both groups were fed a commercial feed mixture for
geese fattening HYD-25 (HD Hlucin, Czech Republic)
composed of wheat, maize, soybean meal, wheat bran,
rapeseed meal, rapeseed meal, soybean oil, calcium
carbonate, calcium dihydrogen phosphate, sodium
chloride, L-lysine monohydrochloride, D, L-methionine,
sodium bicarbonate. During the experiment, the HYD-
25 feed mixture was fed in the control. On the contrary,
in the experimental group, 1% of the HYD-25 feed
mixture was replaced by dried ground grape pomace.
The feed in the feeders was loaded 3 times during the
day in both groups to ensure ad libitum feed intake.
Throughout the duration of the experiment, the geese
had access to drinking water which was provided by
a 20 L container. The water was changed 3 times a day.
All geese had access to a natural water source (stream),
grazing and grit throughout the experiment. The feed
mixture without the addition of grape pomace (HYD-25)
contained the following nutrients in 1 kg of feed mixture:
crude protein 17.5%, crude fats and oils 4.1%, crude fibre
3.5%, crude ash 4.9%, calcium 0.72%, sodium 0.16%,
phosphorus 0.56%, lysine 8.9 g/kg, with the following
additives: vitamin A 10000 m.j., vitamin D3 3000 mg,
vitamin E 34 mg, ferrous sulphate monohydrate 106 mg,
manganese oxide 108 mg, zinc oxide 90 mg, copper
sulphate pentahydrate 12.6 mg, potassium iodide
1.0 mg, sodium selenite 0.28 mg. At the beginning of the
experiment, the nutritional parameters of grape pomace
from the white wine variety (Pinot Gris) were analysed.
The nutritional characteristic of the dried grape pomace
used in this experiment was previously published in the
articles of Kollathova et al. (2020 and 2021), and Vasekova
et al. (2020) and are shown in Table 1.

2.2 Parameters monitored throughout
the experiment and statistical evaluation

During the whole experiment (49 days), we recorded the
weight of each animal four times. At the beginning of
the experiment (day 0), on day 14, day 32 and the last
day 49. On the last day, in addition to the live weight,
to carcass weight of the geese was also recorded and
then the average daily gains within each group were
calculated. For each individual liver weight was weighed
in the same manner and a sample of abdominal fat was

Slovak University of Agriculture in Nitra

86

Faculty of Agrobiology and Food Resources



Acta fytotechn zootechn, 25, 2022(2): 85-90
http://www.acta.fapz.uniag.sk

Table 1 Nutritional characteristic of grape pomace used in experiment

Item Quantity

Dry matter 92.8%
Crude protein 88.9% of DM
Acid detergent fibre 25.0% of DM
Neutral detergent fibre 28.4% of DM
Ash 11.1% of DM
Calcium 0.35% of DM
Phosphorus 0.24% of DM
MUFA 16.69 g 100 g of FA
PUFA 69.13g 100 g" of FA
SFA 12.61g100g" of FA
Total polyphenols 27.38 mg GAE g
Total phenolic acids 13.27mg CAEg g’
Total flavonoids 0.12mgQEgg"

Antiradical activity DDPH

9.177mgTEACg g’

Source: Kollathova et al., 2020; 2021; Vasekova et al., 2020

DM - dry matter; FA - fatty acids; MUFA — monounsaturated fatty acids; PUFA — polyunsaturated fatty acids; SFA - saturated fatty acids; GAE —
equivalent gallic acid; CAE - equivalent caffeic acid; QE - equivalent quercetin; DPPH - 2,2-diphenyl-1-picrylhydrazyl; TEAC - trolox equivalent

antioxidant capacity

Table 2 Fatty acid composition of diets feed during experiment (g 100 g™ of FA)

Fatty acid Name of fatty acid Control diet Experimental diet

c16:0 palmitic acid 11.69 12.74
C18:0 stearic acid 3.65 3.98
C18:1cisn9 oleic acid 27.88 27.61
C18:2cisn6 linoleic acid 49.02 48.19
C18:3n3 linolenic acid 4.65 4.42
C20:0 arachidic acid 0.48 0.47
C20:1n9 cis-11-eicosenoic acid 0.50 0.48
C22:0 behenic acid 0.42 0.39
~MUFA monounsaturated fatty acids 28.36 28.09
YPUFA polyunsaturated fatty acids 53.68 5261
>SFA saturated fatty acids 16.24 17.57
xn3/Zn6 ratio omega 3/omega 6 fatty acids 0.09 0.09
¥n6/Zn3 ratio omega 6/omega 3 fatty acids 10.54 10.89

Control diet contains 100% of commercial feed mixture for geese fattening; experimental diet contains 99% of commercial feed mixture for geese

fattening + 1% of powder of dried grape pomace

collected in a 50 ml sterile tube. The collected, labelled
and frozen samples were then transferred to the Institute
of Nutrition and Genomics, Department of Animal
Nutrition, Slovak University of Agriculture in Nitra, where
the fatty acid profile was determined from the samples
using an Agilent 6890A GC system gas chromatograph.
The concentration of fatty acids was also determined in
both feed mixtures, which were fed during experiment.

Fatty acids characteristic of diets fed during experiment
is shown in Table 2.

Statistical evaluation was performed using the IBM
SPSS v.20.0 statistical program. With one-factor analysis
of variance ANOVA. The differences between average
values were tested using Tukey’s HSD Test.
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3 Results and discussion

3.1 Fattening parameters

At all the weighting days of the experiment, we observed
insignificant (P >0.05) differences in goose live weight
between the experimental and control groups (Table 3).

The average daily gain achieved throughout the
experiment averaged 52% higher values in the
experimental group (79.5 g) versus 75.6 g in the control
group (Table 3). Positive results of feeding higher doses
of resveratrol also present in grape pomace were also
obtained by Zhang et al. (2017). The authors included
360 broilers in the experiment. They included 400 mg kg™
of an external source of resveratrol in the experimental
group. In the resveratrol supplemented group, they
monitored the weight gain of broilers on day 42. Positive
results with grape meal feeding were also observed by
Wang et al. (2010). The inclusion of a 9% grape meal in
the feed mixture positively affected the average daily
gain of geese, similar results were also observed by Hascik
et al. (2021) with the inclusion of 3% grape pomace in
the broiler feed mixture. Improvements in growth and
fattening parameters were also noted by Pascariu et al.
(2017).

The weight of the liver obtained in the experimental
group was 22.5% higher than that of the control group

Table 3

(P <0.05). The weight of the liver in the experimental
group was 125.2 +18.77 g, while that in the control group
was 102.2 +18.64 g. The average carcass weight in the
experimental group was 3775 £554 g and in the control
group was 3708 +£545 g (Table 3). Statistically significant
results (P <0.05) of inclusion of grape pomace in the
diet of broiler chickens were also reported by Brenes
et al. (2008) and vice versa, they did not observe any
statistically significant effect on the size of the liver.

3.2 Fatty acids content of abdominal fat

In terms of fatty acid concentration, an insignificant
(P>0.05) difference between the controland experimental
group was observed (Table 4). In contrast, Uhlifova et
al. (2019) reported in their study an increase in XSFA
values with the highest abundance (C 16:0) followed by
stearic acid (C 18:0). The addition of grape pomace in the
experimental group resulted in an insignificant (P >0.05)
increase of MUFA and a decrease of PUFA and SFA (Table
4). A statistically significant increase (P <0.05) in PUFA and
MUFA in geese was observed by Sarietal. (2015). The £n6é/
¥n3 ratio was found to be insignificant (P >0.05) higher
in the experimental group than in the control group
without the addition of grape pomace (Table 4). Uhlifova
et al. (2019) and likewise Sari et al. (2015) reported lower
¥n6/Xn3 values.

Fattening parameters determined during experiment

Parameter Day of experiment

Group Mean £S.D.

0.day

1857 £196
1872 £248

14. day

3416 £370
3346 £333

Live weight (g)

32.day

5010 +£643
4890 £504

49. day

5752 +£752
5579770

Average daily gain during the experiment (g)

79.5+15.23
75.6 £15.75

Feed consumption per kg of live weight gain (kg)

2.94
2.94

Carcass weight (g)

3775 £554
3708 £545

Carcass yield (%)

65.6 +3.59
66.4 +2.24

Liver weight (g)*

m|iOm|OmOm|OfmOfmOmO|m|O|m

125.2 £18.77
102.2 £18.64

C

E - experimental group fed with an addition of grape pomace; C - control group without grape pomace; S.D. - standard deviation; * mean values

between groups differ significantly at P <0.05
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Table 4 The fatty acid content in abdominal fat (g 100 g of FA)

Fatty acid Name of fatty acid Group Mean £S.D.

E 0.31 £0.04
C14:.0 myristic acid

C 0.26 +0.04

E 20.41 £1.31
c16:0 palmitic acid

C 21.27 £1.03

E 0.11 £0.02
Cc17:0 heptadecanoic acid

C 0.12 £0.01

E 6.50 +0.64
C18:0 stearic acid

C 6.50 £0.43

E 45.73 £2.62
C18:1cis9 oleic acid

C 4441 £1.96

E 19.08 £2.40
C18:2cis6 linoleic acid

C 19.09 £0.95

E 3.19+0.75
C18:3n-3 linolenic acid

C 3.50 +0.64

E 0.29 £0.03
C20:4n-6 eicosanoic acid

C 0.28 +0.02

E 47.80 £2.70
~MUFA monounsaturated fatty acids

C 46.63 £1.99

E 2240 +3.17
2PUFA polyunsaturated fatty acids

C 22.74 £1.52

E 27.30+1.08
¥SFA saturated fatty acids

C 28.20 £1.27

E 0.16 £0.02
2n3/Zn6 ratio omega 3/omega 6 fatty acids

C 0.18 £0.03

E 6.18 £0.74
xn6/xn3 ratio omega 6/omega 3 fatty acids

C 5.63 +0.85

E - experimental group with grape pomace; C - control group without grape pomace; S.D. —-standard deviation

4 Conclusions

The result of this experiment confirmed the positive effect
of grape pomace feeding on the fattening parameters of
geese. In the group with the addition of grape pomace,
we observed an insignificant increased live weight
of geese at the end of the experiment (P >0.05) and
increased weight of the liver with significance (P <0.05).
No significant effect was found in terms of PUFA, MUFA
and SFA content in the abdominal fat of geese.
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