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Abstract

The research was intended at increasing the productivity of Bali ducks through
the utilization of fermented wine waste. The study used a completely
randomized design (CRD), four treatment rations, and five replications. There
were 40 experimental units. Each unit of experiment used five ducks. The total
of ducks used was 100. The treatments imposed on ducks were ducks fed with
no fermented wine (R0), containing 5% fermented wine (R1), containing 10%
fermented wine (R2), containing 15% fermented wine (R3). The variables were
examined namely performance, carcass, and digest coefficient. The results
showed dietary consumption, final body weight, weight gain, and feed
conversion did not show significant differences (P>0.05) among treatments.
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1 Introduction

A feed is one of the environmental factors. It is very influential on the level of livestock production. Feeding
must refer to the nutritional needed by livestock (Nuriyasa et al, 2017). Mastika (2013), reported one
alternative for providing cheap and competitive feed is through the use of waste, both agricultural, livestock,
and agricultural industrial waste. Buleleng Regency is a wine-producing center in Balj, total grape production
in 2013 was 9,118 tons of fresh grapes, 50% entered the wine processing industry (BPS Buleleng, 2018).
Wines from the wine-making industry have enough nutrients for livestock. They are cheap and available
continuously.

The wine industry’s waste from grapes has considerable potential to be used as animal feed. Due to its high
production. Processing wine into wine will produce waste in the form of seeds and skin about 40%. Grape
seeds and skin are rich in phenolic monomer components, for example, catechins, epicatechin, epicatechin-3-
0-gallate, and proanthocyanidins (in dimetric, trimetric, and tetrametric) forms. They have mutagenic and
antiviral effects (Kim et al., 2006; Yadnya et al, 2016). The grape seeds generally contain 74-78% oligomeric
proanthocyanidin and less than 6% dry weight grape seed extract contains flavonoids that function as natural
antioxidants. Voisinet et al., (1997), observed the use of rations with the addition of liquid wine waste from
grapes will result in chemical changes in the meat becoming more tender. Moote et al, (2012), the use of
grape wine waste about 7% in male cow ration showed no significant difference in terms of body weight gain
and meat color score compared to controls.

The fermentation process on EM-4 the protein content of wine waste from grapes can be increased from
17.79% to 27.05% and the content of digestive inhibitors can be reduced (Mahardhika et al, 2015). Molina-
Alcaide et al,, (2008), stated the fermentation of wine-making waste from grapes can be a source of protein
and crude fiber suitable for ruminant animal feed. Rokhmani (2005), stated that fermented as rabbit ration at
10% and 20% levels can increase rabbit weight by 33% and 29% compared to those given without
fermentation. Mahardika et al., (2017), the fermented ration of the protein and energy content increased,
while the crude fiber content decreased. It shows on involving technology can make wine waste from grapes
as higher-quality feed ingredients.

2 Materials and Methods
2.1 Research design

The study used a completely randomized design (CRD), four treatments and five blocks (replications). Each unit
of experiment used five ducks. The total of ducks used was 100. The research treatment was ration without
using (0%) wine waste fermented EM-4 (R0); ration using 5% EM-4 (R1) fermented wine waste; ration using
10% EM-4 (R2) fermented wine waste; ration used 15% EM-4 (R3) fermented wine waste. The nutrient
content of the treatment ration was in the following Table 1.

Tabel 1
Nutrient content of the treatment ration

Nutrient Content fiKcatiient

RO R1 R2 R3
Energy metabolism (kcal/kg) 2908,59 2911,36 2907,67 2907,40
Protein (%) 16,08 16,09 16,03 16,09
Calcium (%) 0,64 0,61 0,55 0,49
Phosphor (%) 1,12 1,05 0,43 0,39
Fat (%) 5,29 5,46 5,15 5,36
Coarse fiber (%) 4,43 4,35 4,54 4,43
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2.2 Variables observed (digestion)

Digestion of dry matter, protein, and digestible energy were calculated based on ration consumption data
and the content of dry matter, energy, and protein contained in feces. Dry matter digestibility (KCBK) was
calculated based on the total collection method (Tillman et al., 1989; Puger et al, 2019). The stool is stored for
seven days, dried in the sun, to dry the air then roasted at a temperature of 60 °C for 24 hours. KCBK is
calculated by formulation:

KCBK = &2
A

x 100%

Where: KCBK is the digestibility of dry matter (%), A is the consumption of dry matter ration (g), B is the
number of dry matter excreta (g). Digestible energy is calculated based on the total collection method (Prasad
etal, 2010). It can be calculated using the formulation:

(DE/GE) = (AX B) 1009

Where: DE/GE is digestible energy, A is consumption energy (kcal/day), B is the energy content in the stool
(kcal/day). Protein digestibility (KP) is calculated based on the total collection method (Prasad et al, 2010). It
can be calculated using the formulation:

(A-B)
KP ==——x100%

Where: KP is protein digestibility (%), A is protein consumption (g/day), B is the protein content in feces
(g/day).

2.3 Performance variable

Ration consumption is calculated every week by reducing the amount of ration given with the rest of the
ration on that day. Total ration consumption is obtained by adding up the consumption of ration every week
during the study. Weighing is conducted every week to get weight gain per week. Initial weight weighing was
carried out at the beginning of the study to gain initial weight. Meanwhile, weight weighing was carried out at
the end of the study to obtain final weight. To determine weight gain during the study carried out by reducing
weight at the end of the study with weight at the beginning of the study. Before being weighed, the rabbit has
fasted for 12 hours. Feed conversion ratio (FCR) is calculated by comparing the number of rations consumed
with weight gain during the study.

3 Results and Discussions
3.1 Digestion

Digestion of dry matter ration was not significantly different (P>0.05) among treatments of diet R0, R1, R2,
and R3. Dry matter digestibility was 64.57%, 64.15%, 64.66%, and 64.58% for the treatment of RO, R1, R2,
and R3 rations (Table 2). Tillman et al, (1998) & Bagiarta et al., (1989), stated the digestibility of dry matter is
closely related to the crude fiber content of the ration. The ration treatments R0, R1, R2, and R3 contain crude
fiber not much different respectively 4.43; 4.34; 4.54; and 4.43%. The crude fiber content did not differ caused
the digestibility of dry matter. They did not differ among treatments RO, R1, R2, and R3. Table 2 shows the
consumption of dry ingredients and fecal dry matter was not significantly different. The digestion of energy in
Bali ducks treated with RO, R1, R2, and R3 rations did not show any significant difference.

Puger, A. W., & Nuriyasa, I. M. (2019). Ration digest value and performance of male Bali ducks feed waste wine
fermented with different levels. International Journal of Life Sciences, 3(3), 1-7.
https://doi.org/10.29332/ijls.v3n3.341



4 e-1SSN: 2550-6986 L1 p-ISSN: 2550-6994

Baumgartel et al, (2007), stated grape seed extract is a good source of energy to support livestock
production. The results of the study get different results with Baumgartel et al, (2007), due to energy
consumption and energy contained in feces are not much different. The condition causes undigested energy in
Balinese ducks were treated with rations with different levels of waste wine from cedar wine not showing any
real difference. Table 2 shows protein digestibility was not significantly different. It is due to the consumption
of protein and fecal protein content did not show significant differences. Other researchers, this insoluble
residue from wine waste has a lignin content ranging from 16.8%-24.2% and low protein content. Cellulose is
a type of polysaccharide in the form of cell walls owned by grapes, which vary from 27%-37% (Gonzalez-
Centeno et al, 2014; Partama et al, 2018). Bali ducks protein content and the presence of lignin in the cell
walls of grapes did not influence the consumption of protein and protein content in feces.

Table 2
Effect of wine waste used in rations on digestibility of male Bali duck ration

. Treatment
Variable RO R1 R2 R3 SEM

Consumption of dry material (g/day) 60,172 60,582 61,782 62,182 4,61
Stool dry material (g/day) 21,322 21,722 21,892 22,022 1,95
Dry material digestion (%) 64,572 64,152 64,662 64,582 8.81
Proximate GE rations (kcal/kg) 2918,58 3068,59 3060, 07 3060,19
Gross energy consumption (kcal/day) 175,612 196,852 197,862 197,622 9,84
Stool energy (kcal/day) 62,652 66.492 66,032 66,132 4,96
Digestible energy (%) 65,372 65,022 66,622 66,544 13,48
Proximate protein ration results 16,78 16,29 16,08 16,19
Protein consumption (g/day) 10,112 9,872 9,932 10,072 1,17
Fecal protein (g/day) 4,432 4,152 4,282 4,392 1,16
Protein Digestion (%) 56,182 57,952 556,892 56,412 4,97

RO  :Duckration without using EM4 fermented grape wine waste

R1  :Duckration using 5% EM4 fermented wine waste

R2  :Duckration using 10% EM4 wine fermented wine waste

R3  :Duckration using 15% EM4 wine fermented wine waste

SEM : Standard error of the treatment
* Values with the same letter indicate no significant difference (P>0.05)

3.2 Performance

The results of the study showed duck weight at the beginning of the study was not significantly different
(P>0.05) among the treatments. The reflects on the ducks used in the study have homogeneous body weight.
The final body weight of ducks given RO treatment was 1496.08 g, while the final weight of ducks treated R1,
R2, and R3 were 0.20%, 0.77%, and 1.84% higher, but statistically not significantly different (P>0.05). Weight
gain during 10 weeks of maintenance, ducks received RO treatment was 14.11 g/day while ducks gained
weight treatment R1, R2, and R3 rations respectively 0.67%, 1.27, and 2.50 % higher (P>0.05) unlike in the
following Table 3.

The use of wine waste fermented to 15% level in the male Bali duck ration has not had a significant
influence on the growth of male Bali duck cattle. Rations using fermented grape wine waste up to 15% do not
cause a strikingly high crude fiber content in terms of under 5%. They do not exceed the upper threshold of
crude fiber content in poultry. The rations RO, R1, R2, and R3 have arranged ISO energy and ISO protein with
reference to the standard nutrient requirements of ducks, in accordance with the NCR standard (2001).
Rations on the same energy and protein content do not cause a difference in ration consumption (Tami, 2017).
Consumption of the same ration causes the consumption of nutrients as well (Tillman et al, 1998). Nutrients
consumed by livestock will be used to form the constituent components of the body (bones, meat, and fat)
(Nuriyasa et al, 2018).
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The same nutrients consumption on ducks were treated with rations R0, R1, R2, and R3 caused the growth
of ducks did not show significant differences. Moote et al, (2012), found the use of grape wine waste about 7%
in the ration of male cattle did not show any significant difference in terms of body weight gain and meat color
score compared to controls.

There were no significant differences (P>0.05) on the consumption of male Bali rations were treated
differently with rations (Table 3). Consumption of duck rations received ration treatment for 10 weeks R0, R1,
R2, and R3 respectively 63.34 g, 63.77 g, 65.03 g, and 65.45 g. The consumption of rations was not
significantly different was due to the composition of ISO energy and ISO protein compiled (Tami, 2017).
Tillman (1998), cattle consume rations aimed at meeting the energy needs in their bodies. Cattle will stop
consuming rations when the energy needs in their bodies are met.

Table 3
Effect of the use of wine waste in fermented wine rations on the performance of male Bali ducks

. Treatment "
Variable RO R1 R? R3 SEM
Initial body weight (g) 508,52 504,752 507,172 511,042 10,12
Final body weight (g) 1496,082 1499,182 1507,562 1523,582 17,32
Weight gain (g/day) 14,112 14,212 14,292 14,472 2,35
Consumption of rations (g/day) 63,342 63,772 65,032 65,452 3,27
Feed conversion 4,492 4,492 4,552 4,532 0,16

RO  :Duck ration without using EM4 fermented grape wine waste
R1  :Duckration using 5% EM4 fermented wine waste

R2  :Duckration using 10% EM4 wine fermented wine waste

R3  :Duckration using 15% EM4 wine fermented wine waste

SEM : Standard error of the treatment
* Values with the same letter indicate no significant difference (P>0.05)

The highest conversion of ration occurred in ducks were treated with R3 ration (4,53). It defines the level of
efficiency of feed use in ducks fed R3 was the lowest. Conversion of duck rations fed R2, R1, and RO rations
were respectively 0.32%, 0.96%, and 2.56% lower (P>0.05). Weight gain was slightly higher in ducks given R3
ration. Due to the consumption of rations in ducks received R3 treatment was slightly higher than other
treatments. The results of this study are consistent with the results of the study. Puger et al, (2019), who
found a higher weight gain related to higher consumption of ration would result in the conversion of the same
ration. The condition also indicates grape seeds and skins are rich in phenolic monomer components, for
example, catechins, epicatechins, epicatechin-3-0-gallates, and proanthocyanidins (in dimetric, trimetric, and
tetrametric) forms that have mutagenic and antiviral effects (Kim et al, 2006). The content of grape seeds
contains 74-78% oligomeric proanthocyanidin and less than 6% dry weight grape seed extract contains
flavonoids that function as natural antioxidants, not affecting the efficiency of ration use yet. The
biofermentation process on the aim of increasing its protein and energy content, and decreasing its crude
fiber content has not affected the efficiency of ration use yet (Mahardika-Atmaja, 2015).

4 Conclusion

It can be concluded referring to the results of the study that the use of wine waste up to 15% level in the
ration. It did not affect the digestibility and performance of Bali ducks.
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