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ABSTRACT: The purpose of this study was to determine the best composition of sugarcane bagasse and 

Indigofera (legume plant) as main ingredients for wafer formulation for ruminant feed based on physical 

properties, nutritional quality and palatability. The research was conducted using a complete randomized 

design (CRD) consisting of 3 treatments with 5 replicates. The treatment was a ration formulation consisting 

of 6 feed ingredients arranged by the trials and error method with estimated crude protein content (CP) of 

12.1-14.2%. The use of Indigofera from 30% to 40% was significantly (P<0.05) improved wafer color score. 

The use of 35% and 40% Indigofera was significantly (P<0.05) increased the wafer texture score from 3.06 to 

3.35. An increase in Indigofera used from 30% to 40% was significantly (P<0.05) improved wafer odor 

scores. It was found that the difference in the composition of bagasse and Indigofera in wafer formulation 

gave a significant (P<0.05) difference to the value of wafer density. The difference in the percentage of 

bagasse and Indigofera in the formulation was not significantly (P>0.05) affecting the water absorption of 

wafers. The increase in the percentage of Indigofera was significantly (P<0.05) increased the CP and ash 

content and decreased crude fibre (CF) content of wafer. The increasing in the percentage of Indigofera from 

30% to 35% and 40% was significantly (P<0.05) increased in vitro dry matter digestibility (IVDMD), in vitro 

organic matter digestibility (IVOMD), ammonia nitrogen (NH3-N) and volatile fatty acid (VFA) total of wafer. 

The increase in the use of Indigofera from 30% to 35% and 40% in wafer formulations was significantly 

(P<0.05) lowering wafer palatability in goats. Based on data from physical properties, nutrient content, and in 

vitro digestibility, it can be concluded that the best wafer formulation was 25% bagasse + 40% Indigofera.   

Keywords: Legume, Nutritional quality, Physical treatment, Physical quality, Sugarcane by-product, Wafer 

formulation. 
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INTRODUCTION   
 

Sugarcane bagasse (bagasse) is one of energy source for ruminant that is relatively inexpensive (Kaewhom, 2020; Zafeer 

et al., 2023). Bagasse is a by-product of the sugarcane milling (extraction) proses that contains high crude fibre. Paroha et 

al. (2020) reported that bagasse’s crude fiber and lignin content was 57.55% and 27.22%, respectively. So that bagasse 

is categorized as roughage feed ingredients. Nevertheless, it is a rich source of cellulose (32–45%) and hemicellulose 

(20–32%) (Kumar et al., 2021). 

Bagasse can be a rich supply of nutritional fibre but its most crucial problem is its low digestibility that is due to 

association of lignin with cellulose and hemicellulose (lignocellulose). Lignin reduces the digestibility of cellulose and 

hemicellulose. This limits its use and inhibits its conversion into a source of ruminant animal feed by means of physically 

protective them against enzyme degradation. Lignocellulose needs to be treated to stretch or break its bond with lignin 

(delignification). There are several treatments that can be given including physical, chemical and biological treatment. 

Suryaningrum and Samsudin (2021) found that the use of crude enzyme extract from B. subtilis increase protein, 

dissolved protein, reducing sugars and decrease ash, crude fibre and lignin content in bagasse. Flouring, wafering and 

fermentation treatments are expected to reduce the crude fibre content of bagasse.  

Bagasse cannot be stored for long periods of time nor can it be given directly to beef cattle.  Therefore, it is necessary 

to have feed processing and preservation technology so that bagasse is durable, easy to store, and easy to fed to 

livestock. One of the feed processing and preservation technologies that can be applied is physical treatment in the form 

of flour and processed into wafers. Wafer is a form of processed feed that is made in such a way through a pressing 

process using a felting machine through heating with high temperatures, so that this wafer can be stored for a long time, 

and is used to overcome the scarcity of forage for ruminant livestock such as goats, sheep and cattle. The advantages of 

pressed dry feed such as wafer are long shelf life under normal conditions, easy to carry on the way and easily stored 

(Retnani et al., 2009). 
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Improving the quality of complete feed can be conducted by adding protein source feed ingredients to the 

formulation. Feed ingredients for protein sources that are easily available and cheap are Indigofera zollingeriana 

(indigofera).  Indigofera is one type of legume plant that has high protein quality and leaf production. Indigofera biomass 

contains 20.47-21.39% of crude protein (CP) (Abdullah, 2010) and in vitro digestibility of dry matter and organic matter of 

Indigofera silage pellet was 70.90% and 70,20%, respectively (Ali et al., 2023). Barokah et al. (2017) reported that the 

addition of Indigofera biomass to the ensilage process by up to 60% can reduce the crude fibre (CF) content of oil palm 

fronds silage by 4.67% (from 32.60% to 27.93%). Meanwhile Ali et al. (2023) found that increasing of Indigofera biomass 

percentage in the formulation can increase the digestibility value and fermentation characteristics of pellets made from 

palm frond silage and Indigofera biomass. The effect of adding Indigofera on the nutritional quality of bagasse has also 

been reported by several researchers. Rodiallah et al. (2023) reported that the addition of Indigofera to the complete 

ration silage made from sugarcane bagasse up to 50% can increase the CP content from 4.27% to 20.85% and decrease 

CF content from 33.40% to 15.30%. Meanwhile, different results were reported by Ali et al. (2019) the addition of 

Indigofera biomass by up to 45% did not decrease the fiber fraction (NDF and ADF) content of bagasse silage flour.  

The purpose of this study was to determine the best composition of bagasse and Indigofera as main ingredients for 

wafer formulation for ruminant feed based on physical properties, nutritional quality and palatability. 

 

MATERIALS AND METHODS 

 

Research places 

Wafer manufacturing process, physical properties tests, and palatability tests of the wafer were carried out at the 

Laboratory of Nutrition and chemistry, Faculty of Agriculture and Animal Science, Universitas Islam Negeri Sultan Syarif 

Kasim Riau (UIN Suska Riau). Proximate analysis and In vitro digestibility tests were carried out at the PAU Laboratory and 

Dairy Nutrition Laboratory, IPB University.  

 

Materials 

The material used was sugarcane bagasse, which was obtained from sugarcane juice traders around Tampan 

Pekanbaru sub-district of Indonesia. According to Ali et al. (2019), each sugarcane juice trader will produce 3-5 kg/day of 

bagasse, so that in 100 traders, 300-500 kg of bagasse per day will be produced. Indigofera biomass comes from the 

experimental field of the Laboratory of Agronomy and Agrostology UIN Suska Riau (Indonesia). Rice bran as a component 

of rations was obtained from animal feed traders in Pekanbaru City of Indonesia. The tools used for the wafer 

manufacturing process are choppers, flour machines, squeezing machines, plastics, scales, basins, stirring spoons and 

wafer machine (Figure 1). 

 

     

Figure 1 - Wafer machines 

 
Livestock 

The livestock used for the palatability test were 3 goats weighing 18-20 kg and ± 2 years old. The goats were 

intensively raised in the stage cage of the Faculty of Agriculture and Animal Science, Universitas Islam Negeri Sultan 

Syarif Kasim Riau.  

 

Research methods 

The research was conducted using a complete randomized design (CRD) consisting of 3 treatments with 5 replicates. 

The treatment was a ration formulation consisting of 6 feed ingredients arranged by the trial and errors method with an 

estimated CP of 12.1-14.2%. The composition of the ration which is the treatment is presented in Table 1. 
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Table 1 - Ingredient of wafer treatment formulation 

                                                                                       Treatment 

Feed Ingredients (%) 
1 2 3 

Bagasse 35 30 25 

Concentrate 9 9 9 

Rice bran 20 20 20 

Indigofera 30 35 40 

Molasses 5 5 5 

CaCO3 1 1 1 

Sum 100 100 100 

Estimated CP (%) 12.1 13.15 14.2 

 

Table 2 - Physical properties score of wafers 

Physical Properties   Characteristic Score Description 

Color 

Dark brown 3-3.9 Very good 

Light brown 2-2.9 Good 

Brownish yellow 1-1.9 Fair 

Texture 

Has a firm, dense texture (not easily broken)  3-3.9 Very good 

Has a firm texture, easy to break  2-2.9 Good 

Has a wet texture, easily broken and slimy  1-1.9 Fair 

Odor 

Smells 3-3.9 Very good 

Odourless 2-2.9 Good 

Rancid 1-1.9 Fair 

Source: Solihin and Sutrisna (2015)     

 

Parameters measured 

Physical properties  

The physical properties measured consisted of the general state of the wafer. The Odor, color and texture of wafer 

were measured using scores based on Solihin and Sutrisna (2015) (Table 2). Testing of these parameters was carried out 

by 25 untrained panelists who had an even level of sensitivity and did not receive formal training. Score of density and 

water absorption of wafer were measured according to Retnani et al. (2010).  

The wafer density was calculated by the formula: D = W/(L x Wi xT)            (1) 

Where, D = Density (g cm-3); W = Weight of test sample (g); L = Length of test sample (cm); Wi = Widt of test sample 

(cm); T = Thickness of test sample (cm).  

The water absorption of wafer was calculated by the formula: WA = ((W2-W1)/W1) x 100%                  (2) 

Where, WA = Water absorption; W1=weight before immersion; W2 = weight after immersion 

 

Nutritional content 

The nutrient content in the form of crude protein (CP), crude fiber (CF), ether extract (EE) and ash was measured 

according to the method of AOAC (2016).  

 

In vitro digestibility and rumen characteristics 

In vitro dry matter digestibility (IVDMD) and in vitro organic matter digestibility (IVOMD) were measured according to 

Ali et al. (2023). Supernatants from in vitro digestibility tests were collected for the analysis of volatile fatty acid (VFA) 

total and ammonia-nitrogen (NH3-N) based according to Ali et al. (2023). 

 

Palatability 

The palatability test of the three wafer feed treatments was carried out by looking at the level of feed consumption 

from 3 goats. The palatability test was carried out by giving each treatment wafer to each goat for one hour of observation 

every day, namely at 08.00 - 09.00 AM. This observation was carried out for 6 days. The level of palatability of wafers was 

obtained from how many wafers (g) were consumed by the goats per day. 

 

Wafer manufacturing procedure 

Wafer manufacturing was carried out by processing as follows: 1) Collection of bagasse and Indigofera which will be 

used as raw materials for wafers; 2) Bagasse and Indigofera were cut using forage chopper machine with a size of 2-3 cm. 

It was then dried until its weight is constant; 4) Bagasse and Indigofera were finely ground using a flour mill; 5) Then the 
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two ingredients are weighed and mixed with other feed ingredients (according to the treatment formulation) until they 

were smooth (homogeneous); 6) The feed material that has been mixed was then molded into a wafer shape using an 

extrusion machine (wafer machine) which had a wafer printer size of 5 x 5 x 2 cm. Pressing was carried out for 10 

minutes at a temperature of 120 ºC (Figure 1); 7) Wafer conditioning was carried out by leaving it in the open air (room 

temperature) until the moisture content and weight of wafer constant.  

 

Statistical analysis 

The data from the study results were analyzed using analysis of variance (ANOVA) based on a CRD. Duncan's Multiple 

Range Test (DMRT) at 5% level was used to determine the difference between treatments.  

 

RESULTS AND DISCUSSION 

 

Physical properties of wafer 

The general overview of the wafer results of the study was the weight of one piece of wafer 33 g, with a length of 5 

cm, a width of 5 cm, and a thickness of 1.5 (5 cm x 5 cm x 1 cm) so that the volume of 1 piece of wafer is 25 cm3. With 

the size of this wafer piece, it was very efficient because it can reduce storage space, make it easier to handle and serve 

feed. The height of the wafer was lower than the size of the printer. This was because the materials that make up the 

wafer have particles that can be pressed well. The wafer color score was in the range of 3.04 - 3.25 with very good 

description (Table 3). The use of Indigofera from 30% to 40% was significantly (P<0.05) improved wafer color score. As 

illustrated in Figure 2, it can be seen that the composition and percentage of Indigofera affect the color of bagasse 

wafers.These findings indicate that legume flour can increase the rate of color development. The reason seems to be an 

increase in the Maillard reaction with an increase in the amino acid content of legume flour (Tufan et al., 2020) 

The texture score of the wafer was affected by the level of Indigofera. The use of 35% and 40% Indigofera was 

significantly (P<0.05) increased the wafer texture score from 3.06 to 3.35 (Table 3). The more portions of Indigofera flour, 

the smoother the texture of the wafer produced. This was due to the fact that Indigofera flour particles are finer compared 

to bagasse flour particles. The increase in the use of Indigofera flour in wafer formulation will have an impact on 

improving the quality of wafers. The fine particles will improve the retention and release of nutrients during digestion due 

to their larger surface area, which allows for more efficient enzymatic action and better absorption of nutrients (Jima et 

al., 2025). The texture description based on treatment was illustrated in Figure 3.  

The wafer odor produced in this study was in the typical description of wafer smell, with a score range of 3.16-3.35 

(Table 3). Good pressure and heating will cause a Maillard reaction so that the resulting wafer was fragrant (typical wafer). 

An increase in Indigofera used from 30% to 40% was significantly (P<0.05) improved wafer odor scores. This shows that 

the aroma of wafers was also influenced by the type of ingredients it makes up.   

Wafer Density is one important factor in the physical characteristic of wafers that determine wafer strength (Retnani 

et al., 2010). In this study, it was found that the difference in the composition of bagasse and Indigofera in wafer 

formulation gave a significant difference (P<0.05) to the value of wafer density (Table 4). The highest density was found in 

wafer contained of 30% bagasse + 35% Indigofera. This finding indicates that wafer density was not only affected by the 

particle size of the material but was also affected by the suitability percentage of the material. Meanwhile, Retnani et al. 

(2009) stated that the density of wafers was also influenced by the density of the constituent materials.  

Water absorption is used to gauge the wafer feed's capacity to draw in ambient water (air humidity), which adheres to 

the material particles or is retained in the pores between the material particles (Sukaryana et al., 2023). The results of 

study showed that the difference in the percentage of bagasse and Indigofera in the formulation was not significantly 

(P>0.05) affecting the water absorption of wafers (Table 4). However, the percentage of water absorption tends to 

decrease with an increase in the percentage of Indigofera. This was due to the lower percentage of Indigofera, resulting in 

higher wafer fiber content. Retnani et al. (2010) reported that materials with more fibre content that have more air cavity 

to absorb more water. 

 

Table 3 - Color, Texture, and odor score of wafer 

                                         Score 

Wafer treatments  
Color Texture Odor Description 

T1 (35% B + 30% I) 3.04a±0.37 3.06a±0.33 3.16a±0.33 Very good 

T2 (30% B + 35% I)  3.20ab±0.40  3.35b±0.30 3.32ab±0.30 Very good 

T3 (25% B + 40% I) 3.25b±0.34 3.35b±0.43 3.35b±0.33 Very good 

Note: Means in the same column with different superscripts differ significantly at 5% level; T1=Treatment 1; T2= Treatment 2; T3= Treatment 

3; B= bagasse; I= Indigofera 
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Table 4 - Value of density and water absorption of wafer 

Wafer treatments Density (g/cm3) Water absorption (%) 

T1 (35% B + 30% I) 0.39±0.03a 156.42±8.69 

T2 (30% B + 35% I) 0.44±0.04b 154.11±7.42 

T3 (25% B + 40% I) 0.38±0.03a 144.89±10.99 

Note: Means in the same column with different superscripts differ significantly at 5% level; T1=Treatment 1; T2= Treatment 2; T3= Treatment 

3; B=bagasse; I=Indigofera 

 
 

    
Figure 2 - Color of wafer treatments: (a) T1; (b) T2; (c) T3 

 

     
Figure 3 - Texture of wafer treatments: a) T1; b) T2; c) T3 

 
 

Nutritional Content 

The nutritional content of the main constituent ingredients of wafers and treatment wafers is presented in Table 5. 

Based on Table 5, it can be seen that the moisture content of the wafer in each treatment was less than 11%. This 

indicated that the process of drying the wafer has been performed effectively. Drying process is a method that effectively 

reduces the moisture content and play a role in maintaining the stability of product quality (Boateng, 2023; Xu et al., 

2024; Zhao et al., 2025). The moisture content of animal feed ingredients that was less than 15% will be able to maintain 

the quality of the wafer and be safe to store for a long period of time. Low moisture content will limit the reach of 

microorganisms in the process of spoilage of feed materials (Zambrano et al., 2019; Katu et al., 2025).  

Crude protein is a very important nutrient for ruminant livestock, where it supports rumen microbes in degrading feed 

and that is needed in the growth of livestock body tissues (Ramaiyulis et al., 2019; Sari et al., 2022; Dai et al., 2023; Riaz 

et al., 2025). The data in Table 5 shows that the increase in the percentage of Indigofera from 30 to 35 and 40% 

significantly (P<0.05) increased the CP content of the wafer from 10.41% to 12.20% and 13.52%. These results show that 

every 5% increase in Indigofera can increase the CP content of 1.79% and 1.32%. And the increased use of 10% 

Indigofera will be able to increase the CP content of wafers by 3.11%. This increase was due to Indigofera containing 

much higher CP than bagasse. This study corroborates previous research, that to increase the CP content of rouhage and 

forage low CP content can be added or mixed with forage from protein sources such as legume (Hawu et al., 2022; 

Castro-montoya et al., 2023; Ebro et al., 2024).   

The increasing in the percentage of Indigofera used also significantly (P<0.05) reduced the content of CF Wafer 

(Table 5). The increasing the percentage of Indigofera from 30 to 35 and 40% can reduce the CF content of treatment 

wafers from 18.47% to 16.63% and 15.52%. The decrease in CF wafer content for every 5% increase in Indigofera was 

1.84% and 1.11% or decreased by 9.96% and 6.67%. The decrease in the percentage of CF wafers with the use of 

Indigofera from 30 to 40 was 2.95% or significantly (P<0.05) decreased by 15.97%. This shows that the use of bagasse in 

wafer formulations must be balanced with feed ingredients that have a low CF content such as biomass legume 

(Indigofera). The low CF content and high CP content of Indigofera make it an excellent material for improving the 

(a)  (b)  (c)  

(a)  (b)  (c)  



Ali et al., 2026 

 

77 

nutritional quality of animal feed, especially those from agricultural by-products (Ali et al., 2023; Antari et al., 2022; 

Termizi et al., 2024). The variation in the use of Indigofera in formulations (30%, 35% and 40%) did not have a significant 

effect on the ether extract content of the wafer, which was in the range of 2.39%-2.62% (Table 5). However, this increase 

in variation also provides a significant increased (P<0.05) in wafer ash content. This increase was strongly influenced by 

the mineral content of Indigofera. Ernawati et al., (2021) stated that Indigofera zollingeriana could serve as a local 

legume that provides protein and minerals for livestock. 

 

Table 5 - Nutrient content of bagasse, Indigofera and treatment wafer (%)  

                                                       Nutrient content  

Wafer ingredient and treatment 
Moisture CP CF EE Ash 

Wafer main ingredient formulation  

Bagase 7.96 4.32 23.67 1.51 4.59 

Indigofera 10.5 19.76 11.38 4.3 8.83 

Treatments 

T1 (35% B + 30% I) 8.69±1.15 10.41a±0.67 18.47b±1.22 2.40±0.13 6.32a±0.22 

T2 (30% B + 35% I) 8.22±0.48 12.20b±0.24 16.63ab±0.77 2.39±0.46 6.73b±0.16 

T3 (25% B + 40% I) 8.18±0.29 13.52c±0.75 15.52a±0.47 2.62±0.39 7.23c±0.06 

Not:  Means in the same column with different superscripts on treatments differ significantly at 5% level; T1=Treatment 1; T2= Treatment 2; 

T3= Treatment 3; B=bagasse; I=Indigofera; CP=crude protein; CF=crude fibre; EE=ether extract 
 

 

In vitro digestibility  

In vitro dry matter digestibility (IVDMD) and in vitro organic matter digestibility (IVOMD) of bagasse and indigofera 

wafer and treatment wafer are presented in Table 6. When reviewed from the main materials that make up wafers, 

Indigofera wafers have higher IVDDM and IVDOM than Bagasse wafers. These results proved that the digestibility of 

legume was higher than fibre source feed materials such as grass and agricultural industry by-products. Castro-montoya 

et al. (2023) reported generally, legumes have a higher organic matter (OM) digestibility than grasses. The results of this 

study showed that the increase in the percentage of Indigofera from 30% to 35% and 40% significantly increased 

(P<0.05) IVDMD wafer treatment from 67.83% to 70.03% and 72.04%, respectively. The increase in IVDMD wafers at 

every 5% increase in Indigofera was 2.20% and 2.01% or increased by 3.24% and 2.87%. The increase in the percentage 

of IVDMD wafers in the use of Indigofera from 30 to 40 was 4.21% or an increase of 6.21%.   

Meanwhile, the increase in IVOMD wafers at every 5% increase of Indigofera was 2.23% and 2.00% or an increase of 

3.32% and 2.88%, respectively. The increase in the percentage of IVOMD wafer in the use of Indigofera from 30 to 40 is 

4.23% or an increase of 6.30%. These results were in line with the reported by Ratnawati et al. (2018), Roca-fernández et 

al. (2020) and Herliatika et al. (2025) that the use of legumes in the diet can improve the digestibility. 

 

Table 6 - The in vitro digestibility of wafer and characteristics of rumen fluid  

Main Ingredient and 

treatments 

In vitro digestibility In vitro characteristics of rumen fluid  

DM (%) OM (%) pH NH3-N (mM/L) VFA (mM/L) 

Wafer main ingredient formulation          

Bagase 54.83 53.62 6.88 5.87 74.78 

Indigofera 76.11 75.47 6.78 9.39 115.12 

Treatments           

T1 (35% B + 30% I) 67.83a±0.48 67.17a±0.60 6.87±0.008 6.13a±0.14 69.45a±9.86 

T2 (30% B + 35% I) 70.03b±0.53 69.40b±0.66 6.80±0.016 7.11b±0.17 94.53b±4.53 

T3 (25% B + 40% I) 72.04c±0.32 71.40c±0.54 6.75±0.012 8.35c±0.32 114.65c±10.41 

Note:  Means in the same column with different superscripts on treatments differ significantly at 5% level. 1=treatment 1; T2= treatment 2; 

t3= treatment 3; B=bagasse; I=Indigofera; DM=dry matter; OM=organik matter; pH= potential of hydrogen; NH3-N=ammonia nitrogen; 

VFA=volatile fatty acid 

 

Characteristics of rumen fermentation 

One factor that determines whether the rumen conditions are appropriate for the fermentation process is the pH of 

the rumen fluid (Zain et al., 2023). The pH value on incubation of all wafer treatments in the present study was in the 

normal range, namely 6.75-6.88 (Table 6). Mao and Wang (2025) reported that in the rumen, microbial populations 

flourish within an ideal pH range, usually between 6.0 and 7.0, maintaining a stable and balanced ecology. Therefore, all 

of wafer treatments provide a balanced pH during the fermentation process thus supporting the ecosystem of 

microorganisms in the rumen. The pH range should be kept within the normal range. When the pH of the rumen falls 
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below 6, it will result in changes in the environment for rumen microorganisms. This results in a decrease in the growth of 

fiber-degrading bacteria (Mao and Wang, 2025). When the pH of the rumen rises above 7.5 is referred to ruminal 

alkalosis, there is decrease in the number of ruminal microflora (Kumbhar et al., 2018). 

The total concentrations of NH3-N and VFA total of bagasse and Indigofera wafers, and treatment wafers are 

presented in Table 6. The data in Table 6 show that Indigofera wafers have higher concentrations of NH3-N and VFA total 

than bagasse wafers. This result was thought to be related to the CP content and carbohydrate structure, where Indigofera 

has a higher CP content and a lower ADF content than bagasse. Tolera and Sundstùl (2000), and Hristov and Ropp (2003) 

explained that the high concentration of NH3-N in the rumen is a consequence of the high protein content in the ration. 

Meanwhile, the higher ADF content of the cell wall causes carbohydrates to be not digested optimally, which has an 

impact on the lower concentration of VFA total produced in the carbohydrate overhaul process.  

The VFA total of bagasse and Indigofera wafers ranges from 74.78-115.12 mM/L (Table 6) was comparable to the 

range of VFA total production in the rumen which can reach concentrations of 70-150 mM/L (McDonald et al., 2010). The 

results also showed that for every 5% increase of Indigofera in wafer formulation was significantly (P<0.05) increased the 

concentration of NH3-N and VFA total. The percentage increase of NH3-N concentration in Indigofera used from 30% to 

35% and from 35% to 40% was 0.98% and 1.24%, respectively or increased by 15.99% and 17.44%, respectively. And the 

cumulative increase in the percentage of NH3-N on the use of Indigofera in ration formulations from 30% to 40% was 

36.22%. Meanwhile, the increase in the VFA total concentration at each 5% increase of Indigofera was 25.08% and 

20.12% or significant (P<0.05) increased by 36.11% and 21.28%. The cumulative increase in the total VFA concentration 

of wafers on the use of Indigofera in rations from 30% to 40% was 45.20%. Increased use of Indigofera will Increase the 

protein content of the wafer, which leads to increased protein degradation, thereby increasing the concentration of NH3-N 

(Zain et al., 2023). 

 

Palatability of wafer 

The palatability test in this study was carried out to find out how much the goats liked wafers made of bagasse with 

the addition of Indigofera as a protein source. The results of this study showed that increasing the use of Indigofera in 

wafer formulations from 30% to 35% and 40% was significantly (P<0.05) decreased wafer palatability in goats (Table 7).  

The decrease in the level of palatability reached 30.66 g/day. This may be related to the particle size and texture of the 

wafer. The higher the percentage of Indigofera, the finer the particle size and texture of the wafer. The study results of 

(Pujaningsih et al., 2016) indicated that goats prefer forage with larger sizes, especially particle sizes similar to their basal 

feed. However, goats are one of the livestock that have a high selective nature to feed.  

 

Table 7 - The value of wafer palatability 

Wafer treatments The palatability value 

T1 (35% B + 30% I) 54.83b±6.82 

T2 (30% B + 35% I) 24.17a±1.62 

T3 (25% B + 40% I) 24.17a±7.49 

Note: Means in the same column with different superscripts differ significantly at 5% level; T1=Treatment 1; T2= Treatment 2; T3= Treatment 

3; B=bagasse; I=Indigofera 

 
CONCLUSION  

 

Based on data from physical properties, nutrient content, and in vitro digestibility, it can be concluded that the best wafer 

formulation was 25% sugarcane bagasse + 40% Indigofera. The recommendation for further research is to determine the 

effect of the use of wafers made from bagasse and Indigofera as feed on the intake and weight of goats. 
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