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Abstract: This study investigates the effects of the probiotic Saccharomyces cerevisiae
on protein digestibility and gas emissions in pens of ducks. We conducted a series of
experiments to evaluate the impact of dietary supplementation with Saccharomyces
cerevisiae on the protein digestibility profiles and gas emissions on the ducks. A total of
24 grower ducks were randomly assigned to one of four treatments, which consisted of
(TO) basal diet (without yeast); (T1) basal diet + Sc yeast 0.5 g/kg feed; (T2) basal diet +
Sc Yeast 1.0 g/kg feed; and (T3) basal diet+ Sc Yeast 1.5 g/kg feed. The experiment was
conducted with a completely randomised design, with five replications for each treatment.
The ducks were reared for 35 d. On d 35-38 we observed nutrient digestibility and d 40
gas analysis using a chamber on 2, 4, 8 and 12 h after incubation. The results demonstrated
that yeast supplementation did not have a significant effect on retention nitrogen. Yeast
supplementation dose 0.5 g/kg can effectively reduce ammonia production after 2 hours
after incubation. Our findings suggest that incorporating Saccharomyces cerevisiae into
the diet of ducks is a promising mitigating environmental impacts associated with ducks
waste.

1 Introduction

The probiotics yeast Saccharomyces cerevisiae has been widely studied for its ability to
enhance digestive function and modify intestinal microflora in t livestock. Yeast can be used
as a feed additive which is used as a biological therapeutic agent and feed additive to increase
livestock productivity. This probiotic is able to produce organic acids, has higher stability in
the condition of the digestive tract [1]. In addition, it has been reported that yeast can inhibit
the growth of intestinal pathogenic microorganisms such as Clostridium and Salmonella,
support lactic acid bacteria growth and improve that affect the digestion and of nutrients
metabolism that may potentially reduce fecal nitrogen and ammonia emission [2].

Ammonia acts as a precursor to fine dust, is released in gaseous form and reacts with
NOx and Sox. in the atmosphere to produce ammonium nitrate and ammonium sulfate, the
ammonia resulting from the ammonia reaction has a longer stay time in the atmosphere at
risk of spreading more widely and causing health problems [3]. Ammonia itself enters the
human body and directly causes various diseases through its toxic effects [4].
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The source of ammonia in feces is through feces and over 80% of livestock manure
contributes to ammonia production. This gas is produced from the fermentation process by
microorganisms that have urease and deaminase activity [5]. In addition, ammonia reacts
with water thereby increasing the pH level through the dissociation of hydroxide ions, which
in turn increases the conversion and emission of ammonia in the form of gas [6].

In the process of protein metabolism, most of the nitrogen is excreted in the form of uric
acid, besides that in the form of undigested protein and nitrogen-rich feed residues. Microbes
in the feces produce urease and uricase enzymes that break down uric acid into ammonium
CO; and other intermediate compounds, if urea is present then urease will break down into
ammonia [2]. The ammonium that is formed will turn into ammonia when the temperature
increases and the pH is high, the high temperature can accelerate the process of fecal
decomposition [5].

Therefore, the aim of this experiment was to investigate the influence of S. cerevisiae
fermented products on protein digestibility potentially related to nitrogen metabolism
processes in the body. Undigested nitrogen excretion increases uric acid content in feces,
which has the potential to produce ammonia. Microbial urease activity subsequently converts
nitrogen to ammonia under high-temperature and alkaline conditions [7], Microbial urease
activity converts nitrogen to ammonia in condition high temperature and alkaline condition.
Therefore our hypothesis that yeast S. cerevisiae may improving nitrogen utilization will be
able to lower the excretion of fecal nitrogen which will reduce ammonia emissions.

2 Materials and Methods

2.1. Animal treatment

A total of 24 two week-old duck phase grower ducks were raised under semi-controlled
environmental conditions. All the ducks were randomly divided into four treatments. The
experimental treatment consisted of (T0) basal diet (without yeast); (T 1) basal diet + Sc yeast
0.5 g/kg feed; (T2) basal diet + Sc Yeast 1.0 g/kg feed; and (T3) basal diet+ Sc Yeast 1.5
g/kg Feed . During the experimental period, they were given water ad [libitum and an
experimental diet for 45 days (see Table 1). The diets contained powdered Saccharomyces
cerevisiae at a viable count of 2 x108 cfu/g.

2.1. Gas Analysis

To investigate emissions of NH3, twenty chambers with dimensions of 110 cm x 48 cm x 55
cm and equipped ammonia gas sensors were used. On days 38 to 42, the ammonia gas data
were collected during 12 hours 2, 4, 8 and 12 hours after the experimental feeding. To
measure the emissions, we placed 20 grower ducks in the 20 chamber had been labeled
according to treatment. A chamber instrument model was developed for the measurement of
the gases NH3, which was able to maintain the established ammonia gas content levels.

2.2. Proteins digestibility

Twenty-four hours after the administration of the rations, excreta were collected. During the
collection, every two hours they were sprayed with a solution of dilute H>SO4 (0.01N).
Subsequently, the collected excreta were placed in a plastic bag, sealed, and stored in a
freezer at -20°C. For the measurement of gross energy and nitrogen, the excreta were
removed from the freezer and dried in an oven at 60°C for 60 hours, then dried and ground
to a diameter of 1 mm [8].
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2.3. Statistic analysis

All the statistical analysis were performed using SPSS procedure (Minitab inc USA) with the
following models: Yij=p+aiteij. Where Y= dependent variables, p: overall mean, ai: the
effect of treatment, €ij: residual, The significant differences among the treatment groups were
analysed by Tukey range test at 0.05 significant level.

Table 1. Feed Composition

Parameter %
Ingredient (% of DM)

Corn meal 50
Mix concentrate feed grower duck 35
Rice Bran meal 15
Total 100
Feed Composition

Metabolism energy (Kcal/kg of DM) 3150
Crude Protein (%) 18,7
Fibre (%) 5.5
Fat (%) 4.3
Calcium (%) 1.5
Posphor (%) 0,76
Lysine (%) 1
Methionine (%) 1

Minerals (%), P (0.26), Ca (2.1), Mg (0.34), Na (0.295); trace elements
(mg/kg): Cu(14) vitamins (IU/kg): vitamin A (6,500), vitamin D3(1,242), and
vitamin E (9 mg/kg)

3 Results and Discussion

3.1. Feed consumption

The feed used contained nutrients that were in accordance with the nutritional requirements
of phase grower ducks, as shown in Table 1. It is showed that the addition of yeast probiotics
had a significant effect on feed intake and conversion (P<0.05). The data showed that the
addition of probiotics tended to reduce feed consumption and FCR (P<0.05) Table2.

Table 2 . Effects of probiotic yeast supplementation on feed intake and FCR body weight

of ducks
Parameters TO T1 T2 T3 SEM P Value
Cumulative feed 2241.68% | 2237.682 | 2215.98% | 2060.76° 35.25 0.031
intake (g)
FCR 3.58¢ 3.652 3.45° 3.14b 0.06 0.015

SEM: Standard error mean
FCR: Feed conversion ratio
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3.2. Protein digestibility

In our study, nitrogen retention were not affected by probiotic yeast supplementation
(P>0.05) (Table 3). N retention refers to that which is utilised by the body after being
reduced when released through faeces and endogenous nitrogen. [9]. The nitrogen retention
value is thought to be related to the uric acid content which is not different, resulting in no
different nitrogen retention.

In this study, the 40-day-old ducks did not show a difference, with the N retention value
being influenced by several factors, including breed, type of animal and age [10]. Although
yeast can enhance digestive enzyme activity and stabilize gut microflora, but its effect
depends on the dose, strain viability, and interaction with feed components [11]. In this study,
the yeast may not have significantly altered proteolytic activity in the small intestine. As a
result, the digestible protein fraction remained similar during treatments, producing no
measurable differences in nitrogen retention.

Table 3 . Effects of probiotic yeast supplementation on retention nitrogen

Parameter T0 T1 T2 T3 SEM P Value
N retention (%) 1.13 1.17 1.16 1.01 0.08 0.21
SEM: Standard error mean

.3.3. Ammonia

Ammonia is very important in relation to the environment and the loss of nutrients through
faeces. In addition, the ammonia content recommended in the farm is <25 ppm [12]. Figure
1 shows the gas composition profile in the duck pen with the addition of yeast. In this study
with 12 hours of observation and measurement times of 2, 4, 8, and 12 the dynamics of
ammonia production varied in the range of 2-30 ppm. During the initial evaluation period,
dietary supplementation with yeast at a dose of 0.5 g/kg resulted in a lower ammonia
concentration compared with the 1.0 and 1.5 g/kg doses. The lowest level was detected in the
T2 treatment at 3 ppm, rising to 30 ppm after 8 hours.
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Fig. 1. Ammonia gas profile treated with yeast supplementation
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Our study demonstrates that the addition of yeast does not linearly reduce fecal ammonia
levels, because its effectiveness depends on the optimal dosage. At a low dose (0.5 g/kg),
yeast can balance intestinal microbes and improve nitrogen utilization. A high dose (>1 g/kg)
may cause microbial competition, fermentation imbalance, and ultimately does not reduce
ammonia. According to Urubschurov [13] ammonia content is influenced by temperature and
pH. The high temperature and pH can stimulate urease activity, which converts ammonium
into ammonia [14]. Yeast produces lactic and malic acids that can affect pH, and this in turn
influences ammonia production [1, 15]. At a low dose, it is assumed to create ideal conditions
that suppress ammonia production by stimulating the growth of microbes that utilize
nitrogen, thereby reducing ammonia formation.

4 Conclusion

In the current study that the supplementation of yeast has a positive effect on under low
administration (0.5 g/kg) Saccharomyces cerevisiae into the diet of ducks is a promising
mitigating environmental impacts associated with ducks waste.

This study supported by DAPTV (Direktorat Akademik Pendidikan Tinggi Vokasi) grant numbers
374/PL17.4/PG/2024 Politeknik Negeri Jember.
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