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Abstract- The study aimed to determine the effect of probiotics 

derived from Kumpai Minyak grass silage isolates on the chemical 

characteristics, microbiology, and mineral composition through 

the feces of pegagan ducks. The study was conducted for sixteen 

weeks. The samples used were four hundred five-month-old 

female gotu kola ducks. The treatments given were untreated 

ration (Con) and basic ration supplemented with 0.2% (P2), 0.4% 

(P4), 0.6% (P6), and 0.8% (P8) probiotic silage of Kumpai Minyak 

grass. The observed variables were chemical characteristics 

(Moisture, pH, NH3, NO3, NO2), Microbiology (Lactic acid 

bacteria and Escherichia Coli colonies), and Mineral Composition 

(Ca, P, K, Mg and Zn). The results showed that treatment P8 was 

the best treatment, and had a significant effect on all parameters 

observed compared to other treatments. However, the P2, P4 and 

P6 treatments showed insignificant effects compared to Con. The 

high value of probiotic treatment is due to its ability to inhibit 

pathogenic bacteria and optimize the digestive tract, thereby 

increasing the digestibility and absorption of feed nutrients. 

 

Index Terms- Probiotic, fecal, pegagan ducks, silage. 

 

I. INTRODUCTION 

actic acid bacteria (LAB), based on the results of many 

studies, is the type of lactic acid-producing bacterial 

inclusion that has been widely used in various livestock 

industries to produce quality feed to maintain nutritional 

composition. LAB is one of the types of bacteria that can be 

obtained from various sources, thus that many LAB inoculant 

results in various plants have been widely carried out. The type 

of LAB produced has characteristics that depend on the source 

of the plant (epiphytes) used as a source of inoculation. The 

results of the study of Sandi et al. [1] showed that lactic acid 

bacteria originating from copper clump grass belong to the 

Lactobacillus Plantarum species with a similarity level of 87.3 

to 99.9%. These bacteria have the potential as probiotics in 

animal feed, and this can be seen from the results of research 

conducted by Jannah [2], who showed that bacteria derived 

from copper clump grass are resistant to pH, bile salts and anti-

microbial.  

Probiotics derived from swamp forage can stimulate lactic acid 

bacteria in the intestine so that it can create an acidic 

atmosphere by suppressing the growth of pathogenic bacteria 

and can improve the balance of intestinal microflora. Probiotic 

bacteria can still survive well, despite the acidic conditions in 

the digestive tract. According to Sandi et al. [3], LAB isolates 

from silage of Kumpai Minyak grass as probiotic tested in vitro 

showed resistance, which means it was able to survive and 

developing at various levels different pH. 

Lactic acid bacteria that can survive in the intestine have a role 

in the growth and development of intestinal villi by expanding 

the surface area of absorption; thus, it can increase the ability 

to absorb nutrients in the intestine, which will further affect the 

health of pegagan ducks. Besides, the resulting environmental 

emissions are clean and odorless on the fecal produced. Based 

on this, it is necessary to examine the effect of probiotic derived 

from silage of copper clump grass on the chemical, 

microbiological, and mineral characteristics of pegagan duck 

feces. 

II. MATERIALS AND METHODS 

A. Animals, diets, and Housing 

A total of 400 female pegagan ducks age five months were 

randomly placed in 5 treatments, each consisting of 4 

replications (20 ducks per replication, 80 ducks per treatment); 

for each replication, the ducks were caged separately with a 

cage size (2,000 m2). For humidity, temperature, feed, drinking 

water, and lighting are given equally to all treatments and are 

based on management recommendations for proper poultry 

maintenance.  

L 
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The chemical composition and ingredients of the ration can be 

seen in Table 1. This study used a complete randomized design 

of 5 probiotic treatments, namely diet based without treatment 

(Con) and base diet plus 0.2% (P2), 0.4% (P4), 0.6% (P6), and 

0.8% (P8) probiotic silage of Kumpai Minyak grass. The 

probiotics used in this study were collected from lactic acid 

bacteria isolated from silage of copper grass. Lactic acid 

bacterial isolates were incubated for 48 hours on cultured in 

MRSB (deMannRogosa Sharpe Agar in liquid/broth form). 

After incubation, the bacterial culture was centrifuged at 3000 

rpm for 15 minutes to get the substrate from the supernatant. 

Then the resulting substrate was mixed with skim milk and 

maltodextrin 5% (w / w). The next step is a dry spray at 160 to 

180℃. The result of this process was that the powder product 

is ready to be added to the diet [4]. The feed used in this study 

was a diet based on formulations made from corn, rice bran, 

concentrates, meat bone meal, premix, methionine, and lysine.  

Table 1. Formulation and nutrient composition of diets 

Ingredients  Amount (g/kg) 

Maize (Corn) 484 

Rice bran 185 

Meat Bone Meal (MBM) 64 

Konsentrat 245 

Premix 10 

Metionin 8 

Lysin 4 

Calculated energy and Chemical analysis  

Metabolisme Energy, MJ/kg 2750.80 

Dry matter, (%) 89.09 

Crude Fiber, (%) 3.78 

Ether Extract, (%) 7.36 

Crude Protein, (%) 20.94 

Calcium (%) 3.31 

Phosphorus, (%) 1.08 

Ash (%) 2.66 

B. Collecting fecal 

The fecal collection is used as a spatula to facilitate collection. 

Fecal was placed in a weighed place and labeled treatment. 

fecal collection in the study conducted in the morning for one 

week before the end of the maintenance period; fecal collection 

ware divided into two parts,(1) collection of feces without 

spraying 5% HCL; pH measurement process and continued 

incubation for 1 hour to be used to analyze the population of 

Lactic acid bacteria and E.coli bacteria. (2) fecal wet were 

sprayed with a 5% HCL solution (Santoso et al., 2001) to 

prevent the nitrogen release. After that, the fecal was weighed 

and covered with aluminum foil, stored in the freezer for 24 

hours. After 24 hours, the fecal was removed from the freezer 

and washed at room temperature until it melts. After 24 hours, 

the Fecal was removed from the freezer and washed at room 

temperature until it melts, which then continued to be put into 

the oven at 60 ºC until it was dry and weighed dry weight. 

Before continued to next process, if there was a feather in the 

fecal, it was separated first so that when analyzing the protein, 

the nitrogen value in the feather does not count in the fecal 

nitrogen. After that, The fecal had been mashed up is weighed 

and analyzed for Moisture, ammonia, nitrate, nitrite, and 

mineral composition. 

C. Chemical characteristic, microbiology dan mineral 

composition on fecal  

The variables observed in each treatment were measured based on 

procedures that have been validated. Observation of the fecal 

chemical characteristics determined was moisture, pH, ammonia 

(NH3), nitrate (NO3), and nitrite (NO2), while microbiological 

observations were the form of lactic acid bacterial colonies and 

Escherichia Coli (coliform). The measured moisture and pH 

according to the AOAC procedure; Ammonia levels were 

measured using the Conway method [5], while nitrates and nitrites 

were measured using spectrophotometry according to the 

Indonesian National Standard [6], [7], respectively. In this study 

also observed levels of calcium (Ca), Phosphorus (P), Sulfide (S), 

Magnesium (Mg), Zinc (Zn), and potassium (K) were determined 

using Atomic Absorption Spectrophotometers (AAS) according to 

standart methods [8] and microbiological methods that measured 

according to the Bacteriological Analytical Manual method [9], 

respectively. 

D. Data Analysis 

The data obtained were analyzed by variance analysis (ANOVA). 

If the treatment significantly affected the observed variables, the 

analysis was continued with Duncan New Multiple Range Test 

(DNMRT) test using the SPSS program ver.20.  

III. Results and Discussion 

Research on the use of probiotics has been carried out to determine 

its effect on the performance and quality of digestibility in animal 

feed. Various types of methods and procedures have been found 

by previous studies to produce various types of probiotics that can 

have a direct impact on the productivity of the poultry industry 

[10], [11]. The use of probiotics was one of the alternative 

solutions obtained from the wave of problems using antibiotics 

and other synthetic compounds in the poultry industry. Probiotics 

are isolates of microorganisms that are good for the digestive 

system because of their ability to increase the rate of growth and 

absorption of nutrients and the efficiency of feed to livestock 

production [11], [12].  

Furthermore, this study used probiotics derived from lactic acid 

bacteria isolates from silage of Kumpai Minyak grass. Lactic acid 

bacteria was known as one of the many microorganisms that are 

beneficial to living things because of their effects on the digestive 

system and productivity; however, not all types of lactic acid 

bacteria have a good effect. Therefore, in this study, epiphytic 

lactic acid bacteria from the silage of Kumpai Minyak grass, 

which based on the identification results, included Lactobacillus 

Plantarum species with 87.3-99.9% similarity [13]. Besides, the 

selection of BAL was based on the results of previous studies, 

which reported that the use of silage probiotics of oil palm grass 

tended to have an influence on the performance and quality of 

meat in pegagan ducks compared to other combination treatments 

[14]; However, observations made are only limited to the 

performance and quality of meat; therefore, in this study, 

observations were made of the chemical, microbiological and 

mineral characteristics of the stool to determine the effect of using 

probiotics with different doses on nutrient absorption.  
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Table 2. The Effect of probiotics on the chemical characteristics and microbiological in the fecal of Pegagan ducks. 

Item 
Treatment  

0% 0.2% 0.4% 0.6% 0.8% 

Chemical characteristic 

pH 8,27±0,15e 7,71±0,34d 7,14±0,16c 6,43±0,34b 5,33±0,21a 

Moisture, (%) 83,50±3,33e 74,22±3,07d 66,08±2,54c 62,27±1,00b 57,89±1,15a 

N-NH3, (%) 60,45±1,83d 53,85±1,27c 45,55±1,63b 45,76±1,07b 39,59±2,25a 

NO3, (%) 0,061±0,005c 0,051±0,003b 0,014±0,002a 0,012±0,002a 0,011±0,002a 

NO2, (%) 0,54±0,05c 0,36±0,02b 0,14±0,02a 0,12±0,02a 0,11±0,01a 

Microbiology (Colonies Formed) 

Lactic acid bacteria, (cfu/g) 0,89±0,02a 1,72±0,07b 1,86±0,03c 2,14±0,05d 2,45±0,08e 

Escherichia Coli, (cfu/g) 2,27±0,04e 1,86±0,09d 1,62±0,10c 1,25±0,06b 0,77±0,09a 

 

Table 3. The Effect of probiotics on the minerals composition in the fecal of Pegagan ducks. 

Mineral 
Treatment 

0% 0.2% 0.4% 0.6% 0.8% 

Ca, (%) 2,04±0,14a 2,23±0,05b 2,66±0,05c 2,63±0,02c 2,86±0,08d 

P, (%) 1,41±0,09a 1,45±0,07a 1,57±0,07b 1,67±0,03b 1,85±0,07c 

K, (%) 0,0050±0,0001a 0,0051±0,0002a 0,0054±0,0002b 0,0054±0,0001b 0,0068±0,0002c 

Mg, (%) 0,22±0,02a 0,25±0,01ab 0,28±0,01bc 0,31±0,05cd 0,34±0,02d 

Zn, (%) 0,06±0,004a 0,10±0,005b 0,12±0,013c 0,16±0,005d 0,19±0,010e 

 

A. Chemical characteristics and microbiological of fecal 

The effect of probiotics derived from Kumpai Minyak silage on 

pH, moisture, ammonia, nitrate, nitrite, and bacterial population in 

the feces of pegagan ducks is shown in Table 2. Based on the 

results of overall data analysis, probiotics had a significant effect 

(P < 0.05) on the chemical and microbiological characteristics of 

gotu kola duck feces. Treatment P8 had the lowest pH value which 

was significantly lower than the other treatments. The same 

pattern was also seen in moisture analysis (P<0.05) and the 

number of E. coli colonies (P<0.05) which decreased as the 

probiotic dose increased. In contrast, the number of lactic acid 

bacteria (LAB) colonies increased (P<0.05). This pattern reflects 

an excellent digestive system with probiotics. Furthermore, 

treatment P8 had the lowest ammonia concentration which was 

significantly lower than the other treatments; whereas, treatments 

P4, P6 and P8 had the lowest nitrate and nitrite concentrations, 

which were significantly lower than P2 and CON. 

The pH value, moisture, and the number of E. Coli colonies 

showed a significant decrease, which was positively correlated 

with increasing doses of probiotics. In contrast, a negative 

correlation was shown in lactic acid bacterial colonies that is an 

increase with increasing doses of probiotics. The decrease in pH 

was thought to be due to the activity of lactic acid bacteria in the 

digestive system; where the lactic acid bacteria the growth of 

pathogenic bacteria in the digestive tract becomes inhibited [10], 

[11]. That resulted was reflected in the decrease in E. Coli colonies 

formed and the increase in lactic acid bacterial colonies, which is 

illustrated in Figure 1. The same results are shown in the use of 

type probiotics by Zhang et al [15], Who reported the use of 

probiotic lactic acid bacteria could increase the bacterial colony of 

lactic acid and decrease the E.coli colony identified through feces. 

Although this contradicts other advanced studies conducted by 

Park et al [16], Who reported the use of strains of lactic acid 

bacteria could reduce the colony of E.Coli but does not increase 

the colony of lactic acid bacteria measured by feces. Escherichia 

Coli was a type of pathogenic microorganism that is in the 

digestive tract and is very susceptible to acidic conditions; As a 

result of synergy between lactic acid and protein substances in the 

digestive tract causing the proliferation of E. Coli in the digestive 

tract to be inhibited [17], [18].  

Furthermore, the lactic acid produced was suspected of having a 

bioactive bacteriocin compound, which was a protein compound 

that has a small molecular weight and has antibacterial activity 

[19], [20]. In this case, it was suspected that the probiotics used 

had a similarity with Lactobacillus Plantarum [13], in which 

SLG10 bacteriocins are the closest because they have a positive 

correlation with the increase in mineral potassium (K) which can 

be seen in table 3. Pei et al. [21], Investigation of antibacterial 

mechanisms revealed that SLG10 bacteriocin increased the 

permeability of cell membranes and caused the release of 

potassium ions. Although, it is possible that the bacteriocin 

produced can be in the form of other types such as bacteriocin 

ST194BZ, ST23LD, and ST13BR [22], [23]. 
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Figure 1. Compositional pattern of pH value, lactic acid bacteria 

population, and E. Coli in feces due to probiotic treatment 

Figure 2 pattern of nitrate and nitrite content in feces due to 

probiotic treatment 

  

Figure 3 pattern of moisture and ammonia content in feces due to 

probiotic treatment 

Figure 4. pattern of macro mineral content (Ca and P) in feces 

due to probiotic treatment 

 

Figure 5. pattern of micro mineral content (K, Mg, and Zn) in feces due to probiotic treatment 
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Table 2 was shown a decrease in Moisture with an increasing dose 

of probiotics. The decrease in moisture was thought to be caused 

by high mineral residues in the fecal, which can be seen in Table 

3. Where the higher the dose of probiotics resulted the higher the 

mineral residues in the fecal; However, the results of other studies 

also revealed a decrease in moisture could occur due to high 

mineral consumption and protein digestibility [24], [25]. In this 

study, the effects of ammonia gas emissions and their compounds 

were significant to be seriously considered because of their effects 

on the environment [26]. Emissions of ammonia, nitrates, and 

nitrites showed the same pattern Illustrations can be seen in 

Figures 2 and 3. Nitrates and nitrites were compounds formed by 

a series of ammonia oxidation processes due to aerobic bacterial 

activity. Thus, the concentration of nitrate and nitrite were very 

dependent on the value of the concentration of ammonia. 

Ammonia excretion emission reduction ranges from 11-34%, and 

the decrease occurred, followed by an increase in probiotic dose. 

In this study, a shift in fecal microbial colonies was subsequently 

followed by a reduction in fecal ammonia emission. In previous 

studies, it has been revealed that fecal ammonia emissions have 

been linked to nutrient utilization and intestinal microbial 

ecosystems [15], [27]. Furthermore, it has been proven by [16], 

[28], Who reported that the testing of ammonia emission 

compounds in the feces of broiler chickens or laying hens were 

greatly influenced by the digestibility and use of nutrients. 

Therefore, in this study, reduced ammonia emissions were more 

likely due to an increase in the intestinal microbial balance due to 

probiotics, even similar research that has been carried out showing 

the same realistic results. [15], [18], [19], [29]. 

B. Minerals Composition 

Based on data analysis, it shows that the increase in probiotic 

treatment has a significant effect on the mineral composition of 

feces (P < 0.05), which can be seen in Table 3. P8 treatment has 

the highest mineral content (Ca, P, K, Mg, Zn) compared to other 

treatments. Overall, the mineral content of the fecal constituent 

was significantly increased, followed by an increase in the dose of 

probiotics given to the treatment feed; as an illustration, it can be 

seen in figures 4 and 5. The determination of mineral composition 

was essential in the poultry industry because of its contribution to 

supporting the metabolic process and growth rate. In general, 

minerals are divided into two groups were macro (Ca, P) and 

micro minerals (K, Mg, Zn). The high levels of Ca and P mineral 

residues in this study may be related to the replication of lactic 

acid bacteria, which facilitates mineral ionization [30]. In other 

studies, probiotics treatment can increase eggshells through 

increased calcium concentration in the blood [31] and 

phosphorous [32]. Furthermore, Aalaei et al. [17] reported that 

probiotics were shown to be able to increase Ca and P content in 

the digestive system. 

Probiotic supplementation based on the results of the study was 

able to increase the content of K, Mg, and Zn minerals in feces. 

The increase in residual K content in feces is thought to have a 

close relationship with the ability of lactic acid bacteria 

Lactobacillus plantarum as probiotics used (Pei et al., 2020). 

Meanwhile, the increase in residual mineral content of Mg and Zn 

was followed by an increase in probiotic dose. This is thought to 

be due to the influence of lactic acid bacteria that cause acidic 

conditions, so that pathogens in the digestive tract do not develop, 

which will have an impact on the high digestibility of feed. 

Furthermore, high feed digestibility results in more nutrients being 

broken down, so that the minerals contained in the feed can be 

maximized. In many studies, it has been found that increasing the 

dose of prebiotics can affect the growth and quality of egg 

production as a result of high feed digestibility (Park et al., 2016; 

Al-Khalaifah, 2018; Al-Khalaifa et al., 2019; Chen et al., 2020). 

On the other hand, the authors also suspect that high fermentation 

activity in the cecum causes an increase in the digestibility of 

crude fiber in the feed, resulting in a higher release of Zn and Mg 

minerals. This is consistent with the statement of Haroon et al. 

(Haroon et al., 2018) who reported that micro minerals such as Zn 

and Mg were generally very high in cattle faeces compared to 

chicken faeces as a result of high plant residues (crude fiber). 

However, further research is needed to resolve this issue. 

IV. CONCLUSIONS 

Based on the results and discussion, it has been concluded the 

treatment of probiotics derived from isolate of silage kumpai 

minyak grass could significantly increased the digestibility and 

absorption of feed nutrients, which was proven through 

observations of the chemical Characteristic, microbiology and 

mineral composition in the fecal of pegagan ducks. The best 

probiotic treatment was at a dose of 0.8% followed by 0.6%, 0.4% 

and 0.2%. This probiotic is highly recommended in ducks for 

poultry. 
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