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ABSTRACT 

 
Indonesia's annual beef consumption is experiencing a steady rise. In 2021, the 

per capita beef consumption amounted to 2.56 kg per person per year, resulting in a total 
of 696 million kilograms consumed across the country. This quantity is equivalent to the 

slaughtering of approximately 3.98 million cattle annually. With the increasing growth of 

the feedlot industry, cattle farmers, including feedlot operators, have the opportunity to 
enhance the value of agricultural companies in Indonesia by utilizing local feedstuffs. The 

objective of this study was to assess the suitability and nutritional value of indigenous 

feed sources for beef cattle in Indonesia. The research utilized feedstuff varieties and 
characteristics sourced from feedlots spanning since 2012-2021. The employed 

methodologies encompassed surveys, interviews, and questionnaires. This research 

involved the collection of both primary and secondary data. The potential and quality of 
local feedstuff were described using descriptive analysis. This research showed that eight 

types of local feedstuff could be categorized as energy sources including dehydrated 

cassava chips with a total digestible nutrients (TDN) value of 84.2% and bran pollard with 
a TDN value of 66.6%. The fiber sources consisted of corn cob (37.7% crude fiber), coffee 

husk (38% crude fiber), cocoa bean shell (20% crude fiber), tapioca solid waste/onggok 

(22% crude fiber), and palm kernel meal (22.1% crude fiber). The protein source 
consisted of copra meal with a protein content of 22.4%. The physical test most frequently 

inspected the feed color (18.1%) and odor (18.1%). Moisture examination (24%) was the 

most frequently used of proximate analysis was employed to identify the chemical 
composition. In conclusion the existence of eight local ingredients which were 

categorized into three different types: energy source, protein source, and fiber source 

commonly used in the concentrate formula for beef cattle feedlots in Indonesia.  
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Introduction 

 
The beef cattle population in Indonesia has 

experienced significant growth in recent years. 
According to the 2019 Statistik Peternakan dan 
Kesehatan Hewan, the beef cattle population in 
Indonesia has reached 19.930 million, indicating a 
growth of around 3.02% compared to 2018. A total 
of 504,802 metric tons of beef carcasses were 
produced in the year 2019 (Direktorat Jenderal 
Peternakan dan Kesehatan Hewan, 2020). Due to 
the rising population and the growing popularity of 
fast food, the annual demand for beef is surpassing 
the local production. From 2016 to 2020, there has 
been an annual increase of 3.98% in household 
beef consumption, and this upward trend is 
projected to continue in the future. In 2019, the 
average amount of beef consumed per person per 

year in households was 0.485 kg, which is a 4.48% 
increase compared to the previous year, 2018.  

Effective agricultural management is 
essential to promote the growth of the animal 
population. Livestock fattening is an agricultural 
practice that seeks to augment the body mass of 
animals during the final phase of their growth. The 
cattle in the feedlot system were provided with a 
diet that was rich in concentrated nutrients for a 
period of 3 - 6 months prior to being sold. Cattle 
feedlots employ the genetic potential of the animals 
to accomplish efficient weight gain by providing 
them with high-energy and high-protein feed. This 
helps to increase muscle and fat deposition in the 
animals. the purpose of feedlots to accelerate and 
increase beef production (Haza, 2016). 

The cost of feed constitutes the highest 
proportion of expenses in livestock production, 
accounting for as much as 60% – 70% of the total 
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production cost (Suroso et al., 2023). The concept 

of feed quality revolves around optimizing growth 
potential. Selection of raw materials is the main key 
in making quality feed because it really determines 
the quality of concentrate feed. In the feedlot 
industry itself, feed raw materials come from local 
or imported sources to make concentrate feed. 
Utilization of potential local feed raw materials is an 
effort to reduce dependence on imported feed raw 
material (Maluyu, 2021). Feed commodities are the 
main products used by cattle ranchers to provide 
the highest quality of feed. Beef cattle require a diet 
consisting of grass and high-energy concentrates. 
Cattle producers typically utilize a variety of feed 
sources, such as local forages and agricultural by-
products, based on established customs and 
information shared by fellow farmers regarding 
feeding practices. Common agricultural and 
plantation leftovers can be used as local resources 
for feed (Sitindaon, 2013). The objective of this 
study was to investigate the viability and nutritional 
value of indigenous feed sources for beef cattle and 
the relationship between proximate analysis and 
raw material prices. 

 

Materials and Methods 
 

This study obtained concentrate feed 
ingredient records from PT Widodo Makmur 
Perkasa Tbk feed mill and feedlot farms for 
approximately ten years since 2012 - 2021. A 
survey was also conducted on two other feed mills, 
and questionnaires were used for interviews. 

The questionnaire contains questions about 
the type of feed (concentrate and byproducts), feed 
quality, including odor, texture, contaminants, and 
quantity fed to animals. 

A database of feed types and their quality 
was obtained with supporting data from feedlots for 
the last ten (10) years since 2012 – 2021. The 
research was conducted in the following order: 
collecting data from the database of feedstuff types 
and their quality, compilation of data, selecting 
respondents and surveys and interviewing feed mill 
owners/staff and feedstuff suppliers. Ethical 
approval: The conducted research was not related 
to either human or animal use. 

Data collection. Data collected in this study 

consisted of primary and secondary data. Primary 
data (types of feedstuffs), were obtained from the 
feedlot database recorded at PT Widodo Makmur 
Perkasa Tbk, located in Cianjur, West Java and 
then processed. Additional data were obtained 
from surveys and interviews with questionnaires. 
The respondents were 27 raw material suppliers, 
13 feedlot respondents and three feed mill 
respondents. The location of respondent were 
Jakarta, West Java, Central Java, East Java, 
Lampung, Central Kalimantan, and Yogyakarta. 
Secondary data were also obtained from relevant 
institutions such as the Livestock Agency (Ditjen 
PKH) and the Central Bureua of Statistics 
Indonesia (BPS). Other information related to this 
research was obtained from literature, books, and 

the internet to complement and then organize and 
compile the information described. 

Survey. Surveys of cattle feedlots and feed 

mills were conducted to investigate the types of 
local feed used in beef cattle feed. The 
instrumentation was divided into two types of 
survey research, which include questionnaires, and 
interviews. Interviews were conducted with feedlot 
owners/staff and feed suppliers using a list of 
questions prepared for focus. The interviews were 
conducted face-to-face and assisted by 
telecommunication devices. The interviewees 
completed the questionnaires by filling in the 
questionnaire form. The questionnaire's content 
included the type of feed ingredients used, price, 
location, availability, proportion in the feeding 
process, source of raw materials, transportation 
and delivery time. Feedlot respondents were 
selected with a cattle population of 100 head - 
20,000 head in several locations in Indonesia. 
Feed mill respondents were selected with 
production above 300 tons per month. Supplier 
selection was random where the supplier supplied 
goods to several feedlots and feed mills. 

Data analysis. The compilation of feedstuff 

types data and their quality were tabulated and 
analyzed based on descriptive methods. There 
were eight (8) types of feedstuffs used: bran pollard 
(27 samples), copra meal (35 samples), palm 
kernel meal (23 samples), dried cassava chips (29 
samples), corn cobs (23 samples), cocoa bean 
shells (16 samples), coffee husks (27 samples) and 
tapioca solid waste/onggok (41 samples). Samples 
were analyzed for dry matter (DM), crude protein 
(CP), crude fiber (CF), extract ether (EE), and ash 
according to AOAC (2005). Nitrogen free extract 
(NFE) was determined using a calculation with the 
model as follows: 
NFE =  100 – Crude Protein – Ash – Crude Fiber 

– Extract Eter 
 

In addition, total digestible nutrients (TDN) was 
calculated using several model as follows: 
 TDN of feedstuff class 4 (energy source)  =
 −202.686 –  1.357 (CF)  +  2.638 (EE) +
 3.003 (NFE)  +  2.347 (CP)  +  0.046 (CF)² +
 0.647 (EE)² +
 0.041 (CF) (NFE) –  0.081 (EE) (NFE)  +
 0.553 (EE) (CP) –  0.046 (EE)² (CP) 

 

TDN of feedstuff class 5 (protein source)
= – 133.726 –  0.254 (CF) +  19.593 (EE)
+  2.784 (NFE) +  2.315 (CP)
+  0.028 (CF)2–  0.341 (EE)2

−  0.008 (CF)(NFE)–  0.215 (EE)(NFE)–  0.193 (EE)(CP)  
+  0.004 (EE)² (CP) 

 
All of calculation model of NFE and TDN followed 
the description of Hartadi et al. (1990).  

The types of raw material tests collected 
during the survey were physical tests and chemical 
tests. The physical quality of raw materials test 
color test distinguishes light, dark, pastel, and deep 
colors. The odor (smell) tests were performed to 
detect pleasant aromas, rancid smells, bad smells, 
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and other aromas of the feed material. Brix is a 
commonly used term to indicate molasses' sugar 
content. A density test was used to calculate the 
specific weight, which can be applied to check the 
authenticity of the feed material. Chemical analysis 
includes proximate analysis, aflatoxin, Ca:P, 
energy, Van Soest, carbohydrate and Na:Cl. The 
regression analysis between the nutritional content 
of the proximate analysis with the price of 
feedstuffs. 

 

Results and Discussion 
 
Classification and nutritional composition of 
feed ingredients as determined by surveys and 
questionnaires 

The recapitulation of feedstuff types used in 
local cattle feed is presented in Table 1. The 
surveys provided to feedlot owners/staff, feed 
suppliers, and feed mills revealed that the 
feedstuffs utilized in feed processing were sourced 
locally Approximately, 4.7% of the respondents 
used local feeds at a rate lower than < 50% In 
contrast, 48.8% of the respondents relied on local 
feeds for 51% – 99% of their feed requirements, 
while 45.6% exclusively used 100% local 
feedstuffs.  

 
Table 1. Local feedstuffs used in local cattle feed based on 

surveys and questionnaires 

Feedstuff name 
Number of 

respondents (n) 
Percentage 

(%) 

Palm kernel meal 28 11.97 
Tapioca solid waste/onggok 23 9.83 
Molasses 21 8.97 
Dried cassava chips 20 8.55 
Coffee husk  17 7.26 
Copra meal 17 7.26 
Bran pollard 16 6.84 
Corn gluten feed (CGF) 14 5.98 
Rice bran 12 5.13 
Rice husk  12 5.13 
Corn cob  12 5.13 
Byproduct of biscuit 9 3.85 
Cocoa bean shell 8 3.42 
Cracked maize 5 2.14 
Soybean meal (SBM) 4 1.71 
Peanut shell 3 1.28 
Soybean pulp 3 1,28 
Beer dregs 2 0.85 
Kapok seeds meal 2 0.85 
Corn husks 1 0.43 
Byproduct of corn/ampok  1 0.43 
Palm kernel solid waste 1 0.43 
Full fat soya 1 0.43 
Cumin 1 0.43 
Distillers’ dried grains with 
solubles (DDGS) 

1 0.43 

 
Table 1 presents the survey results that the 

most frequently used feedstuff was palm kernel 
meal (11.97%). Palm kernel meal from the Elaeis 
quineensis jacq plant was extracted by mechanical 
process (BSN, 2017). The availability of raw 
material for palm kernel meal, commonly used for 
beef cattle feed, is abundant. Based on the 2021 
Plantation statistics data, Indonesia was the largest 
palm oil producer in the world, where Sumatra is 
the largest producing region. As a result, the 
abundant oil palm byproducts are the most widely 
used raw material for feed. Palm kernel meal 

contains high levels of crude fiber, which is good 
for ruminant’s nutrition if it can be digested 
optimally. Palm kernel cake is considering high 
fiber co product. The content of palm kernel cake 
ranging 16% – 18%, is acceptable most ruminant, 
but may not be suitable include the high level in 
poultry pig diets. The CF content of PKC can be 
significantly reduced throught fermentation (Azizi et 
al., 2021). Palm kernel meal was fed to ruminants 
15-35% of the ration (Balai Pengujian Mutu dan 
Sertifikasi Pakan Bekasi, 2013).  

Tapioca solid waste/ onggok (9.83%) was 
local feedstuffs used local cattle feed.  Onggok 
itself was a byproduct of the tapioca flour industry, 
which is made from cassava (Riani et al., 2023). 
Onggok was a concentrated feed ingredient that is 
a byproduct of the production of tapioca flour, which 
contains soluble carbohydrates that are easily 
soluble (Rahmawati et al., 2020). Cassava can 

potentially be used as animal feed (Kaur and 
Ahluwalia, 2017). The use of onggok for ruminant 
animals amounts to 40% of the ration (Balai 
Pengujian Mutu dan Sertifikasi Pakan Bekasi, 
2013). Molasses (8.97%) can be fed to livestock 
directly after processing into single-cell proteins 
and amino acids. The advantages of molasses for 
animal feed are its high carbohydrate content (48 - 
60% as sugar), mineral content and palatability to 
livestock. Molasses can be used at 15% in 
ruminant rations (Balai Pengujian Mutu dan 
Sertifikasi Pakan Bekasi, 2013). Dried cassava 
chips (8.50%) were a processed cassava product 
made by a drying process. Cassava chip, and its' 
processed products are useful as an energy source 
especially when used with urea to improve 
ruminant productivity (Wanapat and Kang, 2015).  

Ardiansyah et al. (2019) stated that raw 
materials used for the production of concentrates in 
feed mills are palm kernel meal, copra meal, wheat 
bran, distiller's grain, soybean meal, tapioca solid 
waste and elot (precipitate of tapioca flour). 
Kasenta et al. (2017) stated that concentrate 
ingredients used are molasses, dried tapioca solid 
waste, pollard, copra meal, palm kernel meal, bran 
polard, Destillers Dried Grains with Solubles 
(DDGS), cornmeal, mineral, limestone and salt. 
The raw materials for cattle feed used for 
concentrates are palm kernel meal, copra meal, 
bran, limestone, salt, coffee husk, pineapple hulls 
hulls, pineapple hulls, molasses, wet tapioca solid 
waste, dry tapioca solid waste, pressed tapioca 
solid waste, and premix (Wulandari et al., 2017).  

There were slight differences between the 
results of the survey data obtained and the data 
from the database. Some materials obtained were 
not included in the database. Some feed raw 
materials were not included in this study because 
their availability fluctuated throughout the year. 
Molasses was not included as it was not analyzed 
and checked regularly. Besides that, some 
feedstuffs were imported and not listed in the 
questionnaire, such as SBM, DDGS, corn gluten 
feed (CGF), and soya full fat. 
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Physical quality and chemical compositions 
tests of raw materials by respondents to their 
feed samples 

Quality control is used in determining the 
quality of raw materials physically. The feedstuffs' 
physical characteristics are presented in Table 2. 
Based on the description above, the physical tests 
most frequently inspected the feed color (18.1%) 
and odor (18.1%). The inspection was carried out 
upon the arrival of materials and periodically during 
storage. Color and odor were the easiest physical 
checks to determine the quality of raw material 
qualitatively. Physical tests were per formed by 
looking at appearances that can be assessed with 
the five senses. Color and odor testing was done to 
check raw material impurities. This test 
distinguishes light, dark, pastel, and deep colors 
which indicates whether the raw material is normal 
or abnormal. The abnormal color of raw materials 
indicates that there has been excessive heating.  
 
Table 2. Types of specific physical quality of raw materials based 

on the survey and questionnaires 

Parameters Frequency (%) 

Odor 18.1 
Color 18.1 
Texture 16.1 
Humidity 14.6 
Contaminant 11.1 
Brix 7.5 
Taste 7.0 
Density 6.5 
Customer 
Specification 

1.0 

Total 100 

 

A texture test (16.1%) was used to examine 
the feed materials’ texture. A contaminants test 
(11.1%) was used to detect if the feedstuff was 
mixed with other materials, such as soil, sand, and 
other pollutants. An example was onggok, where 
the contaminants are sand or soil. Raw materials 
are often contaminated or intentionally mixed with 
foreign objects, which can reduce quality, so it is 
necessary to do physical testing to determine the 
purity of the material. The brix test (7.5%) was used 
to check the level of glucose in molasses. The taste 
(7.0%) was tested to know the flavor of feedstuff: 
fresh, salty, bitter, sweet, and sour (Jaelani, 2021). 
A density test (6.5%) was used to calculate the 
specific weight, which can be applied to check the 
authenticity of the feed material. Specific weight is 
the ratio between the weight and the volume of the 
material (Jaelani, 2021).  

The proximate and chemical composition of 
feed samples are shown in Table 3. Moisture 
examination was the most frequently used 
chemical test (24%). The material was dried in an 
air oven at 100 - 105°C until constant weight of the 
resulting dry material residue is obtained. Loss 
weight during drying is the amount of water 
contained in the analyzed material (AOAC, 2005). 
Much water in feedstuffs will make them less 
durable and make it easier for putrefying bacteria 
to damage. Moisture content is an important and 
widely used indicator in food processing and 
testing. The terms moisture and water content have 

been used to specify the amount of water in a 
product (Uyeh et al., 2021). Moisture content can 
affect the quality of feed ingredients. Good 
feedstuffs have little moisture content (Grace et al., 
2018).  Storage of feed/feed ingredients to keep 
quality remains stable feed moisture content not 
more than 14% (Bidura, 2016). Crude protein 
(17.7%), extract ether (16.7%), crude fiber (14,6%), 
and ash (13.5%) tests were also conducted to 
analyzed the chemical quality of the feedstuffs.  

 
Table 3. Chemical compositions of feedstuffs and other tests 

carried out by respondents to their feed samples 

Parameters Frequency (%) 

Moisture test 24.0 
Crude protein 17.7 

Extract ether 16.7 
Crude fiber 14.6 
Ash 13.5 
Aflatoxin 5.2 
Ca:P 3.1 
Energy 2.1 
Van Soest analysis 1.0 
Carbohydrate 1.0 
Na:Cl 1.0 

Total 100 

 
Classification and nutritional value of feed 
ingredients according to the database 

The feedstuff samples from databased 
included bran pollard, copra meal, palm kernel 
meal, dried cassava chips, corn cob, cocoa bean 
shell, coffee husk, and tapioca solid waste/ onggok. 
The analysis was based on a database since 2012-
2021. The number of feedstuff samples was varied. 
The result of the study about classification of 
feedstuff type are presented in Table 4. 

There was a total of eight feedstuff 
databases, which were categorized into three 
distinct types: energy source, protein source, and 
fiber source. Following Hartadi et al. (1990) 
international food ingredients classification, 
number four (4) is the energy source, and number 
five (5) is the protein source. The energy source 
includes raw material with a minimum crude protein 
of 20%, crude fiber of less than 18%, or a cell wall 
of less than 35 % (Hartadi et al., 1990). Examples 

of energy sources are grain, milling byproducts, 
fruit, legumes, roots, tubers, and silages. The 
protein source was raw material with crude protein 
of 20% and originating from animal products or 
oilseed, cake, bran, and some other ingredients. 

Fiber source contain a fiber level above 
18%. Based on the data, feedstuffs as an energy 
source were mainly from dried cassava chips and 
bran pollard. Feedstuff as a protein source was a 
copra meal. Fiber sources are corn cob, coffee 
husk, cocoa bean shell, solid tapioca 
waste/onggok, and palm kernel meal.  

This result according with Handayani (2020) 
stated that the nutrient content in the cassava chip, 
especially protein, was very low, but cassava was 
a potential source of energy potential. Copra meal 
is rich in protein (21.2% – 21.4%, dry matter basis), 
ideal as a protein source for feeds for livestock (Mat 
et al., 2022). Copra meal can be used as one of the 
ingredients in animal feed rations because it has a
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Table 4. Classification of feedstuff based on databases 

Feedstuff 
Average value (%) 

DM CP Fat CF Ash NFE TDN 

Energy source        
Dried cassava chips (n:29) 88.6 2.4 0.7 2.4 2.3 92.2 81.2 
Bran pollard (n:27) 88.5 17.2 4.3 11.5 6.3 60.7 66.6 

Fiber source        

Corn cob (n:23) 68.5 3.9 0.9 37.7 4.1 55.2 62.7 
Coffee husk (n:27) 87.1 9.0 1.0 38.0 8.2 46.2 40.2 
Cocoa bean shell (n:16) 91.3 15.2 5.8 20.0 10.3 48.7 46.3 
Tapioca solid waste/onggok (n:41) 83.4 2.6 0.6 22.1 7.4 68.1 60.2 
Palm kernel meal (n:23) 94.4 16.0 9.8 22.1 4.9 48.3 78.6 

Protein source        
Copra meal (n:35) 91.1 22.9 7.7 15.3 7.2 47.9 69.1 

 
high protein content, which is quite high, reaching 
21.5% (Rokhayati, 2019). Dyah et al. (2021) stated 
that the results of the analysis showed that the 
crude fiber content of the corncobs was 42.90%, so 
the crude fiber was high. Crude fiber Palm kernel 
meal content ranges from 28% –42.2% (Yatno, 
2011). 

 
Crude protein 

The results of protein analysis based on the 
database are shown in Table 5. Table 5 indicates 
that from eight types of feedstuffs, the highest 
protein content was in copra meal at 22.9%, while 
the lowest was in dried cassava chip at 2.4%. The 
low crude protein content of dried cassava 
indicates that it is not a protein source. Copra meal 
is the cake obtained after coconut oil is extracted 
using the expeller method from the coconut flesh. 
The crude protein content of copra meal is 20% 
(Alimon, 2009). Hartadi et al. (1990) stated that the 
international food ingredient number 5 was a 
protein source with more than 20% protein content. 
Feedstuff included in this category was a copra 
meal with a crude protein level of 22.9%. The most 
common crude protein content of copra meal was 
24%. Hartadi et al. (1990) reported that the crude 

protein level of copra meal is 21%. BSN (1996) 
suggested two standards of crude protein for copra 
meal: standard 1, 18%, and 16% for standard 2. 
Based on the databases, 27 samples (84%) 
contained crude protein belonging to standard 1, 3 
samples (9%) belonging to standard 2, and 2 
samples (6%) out of standard/ protein under 16%. 
Standard deviation of the copra meal's crude 
protein content means the highest was 5.2%. The 
minimum CP value from database was 7%, and the 
maximum was 37.1%, indicating a high crude 
protein range. The protein content of copra meal 
depends on the production process, where copra 
with solvent extraction has a higher CP value. 
Copra meal can be used as 30% of ruminant feed 

(Balai Pengujian Mutu dan Sertifikasi Pakan 
Bekasi, 2013). 

The average protein content of 25 samples 
of dried cassava chips was 2.4%. The most 
common crude protein content of dried cassava 
chips was 2%. This finding follows Dwi et al. (2019), 
who discovered that crude protein analysis from the 
results of dried cassava chips from various types 
was 1.86-3.84%. Based on the Balai Pengujian 
Mutu dan Sertifikasi Pakan Bekasi (2013) the 
average crude protein of dried cassava chips was 
1.93%. Dried cassava chip is an energy source with 
low crude protein levels. Wanapat and Kang (2015) 
stated that cassava roots can be processed as 
dried chip or pellet. Cassava roots rich in soluble 
carbohydrate (75% – 85%) but low in crude protein 
(2% – 3%). The effect of using cassava meal in 
feeds at the level of 40% on the productivity and 
rumen fluid profile of crossbred Limousine bulls had 
the highest nutrient intakes compared to other 
treatments and DM intake reached 95.96 
g/kg0.75/day or equal to 2.24% body weight and 
highest value of ADG 1.35 kg/head/day 
(Retnaningrum, 2019). 

 
Crude fiber 

The crude fiber contents of the feedstuffs 
are shown in Table 6. Table 6 indicates the highest 
crude fiber level is found in coffee husk at 38%, 
while the lowest is dried cassava chips at 2.4%. 
Feedstuffs included as fiber sources were palm 
kernel meal, cocoa bean shells, solid tapioca 
waste/ onggok, corn cob, and coffee husks with 20-
38% crude fiber. 

Two fiber categories are insoluble and 
soluble (Almatsier, 2009). The total content of 
crude fiber can represent lignocellulose content. 
Tillman et al. (1998) state that fiber consists of 

cellulose, hemicellulose, lignin, and a minor pectin 
compound. As a result, biomass's total crude fiber 
content greatly determines the total content of each

 
Table 5. Crude protein analysis result based on database 

Feedstuff types Number of sample (n) Average (%) Min (%) Max (%) Std Dev (%) Modus (%) 

Copra meal 32 22.9 7.6 37.1 5.2 24 
Bran pollard 25 17.2 11.3 23.9 3.2 17 
Palm kernel meal 20 16.0 11.0 19.9 2.4 17 
Cocoa bean shells 15 15.2 10.9 19.6 2.3 17 
Coffee husks 22 9.0 4.4 13.8 2.2 9 
Corn cob 20 3.9 2.0 8.2 1.4 4 
Solid tapioca waste/onggok 37 2.6 1.0 7.0 1.0 2 
Dried cassava chips 25 2.4 0.5 4.4 1.0 2 
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Table 6. Crude fiber analysis of sampled feed obtained from database 

Feedstuff types Number of sample (n) Average (%)  Min (%) Max (%) Std Dev (%) Modus (%) 

Dried cassava chips 25 2.4 1.3 4.2 0.8 2 

Bran pollard 25 11.5 7.4 25.9 3.7 11 

Copra meal 31 15.3 9.5 24.4 4.1 12 

Palm kernel meal 19 22.1 12.8 37.7 5.5 19 

Cocoa bean shells 15 20.0 13.0 32.3 4.2 18 
Solid tapioca waste/onggok 36 22.1 15.4 31.6 3.6 20 
Corn cob 19 37.7 4.3 59.4 11.8 38 
Coffee husks 21 38.0 22.6 69.6 11.0 36 

fraction of lignocellulosic (cellulose, hemicellulose, 
and lignin). Crude fiber contains cellulose, lignin, 
and hemicellulose, depending on the species and 
growth phase of the plant material (Anggorodi, 
1994). 

The 25 samples of dried cassava chips in 
Table 6 showed an average crude fiber content 
(CF) of 2.4%, while most samples contain 2% 
crude fiber. The analysis of the crude fiber content 
conducted by Antari and Umiyasih (2009) resulted 
in 4.18%. The research findings by Prasetyo et al. 
(2019) indicate that the analysis of dried cassava 
chips' crude fiber content ranges from 2.93% to 
3.91%. The smallest standard deviation for 
cassava chips was 0.8%. The difference in crude 
fiber content of cassava chips may be due to 
differences in the manufacturing process, namely 
the inclusion of the skin or the exclusion of the skin, 
if used the skin, the crude fiber content will be 
higher. The use of cassava in rations on the basis 
of some ruminant researchers 40 – 90% (Balai 
Pengujian Mutu dan Sertifikasi Pakan Bekasi, 
2013). Kartika (2019) said that the use of 40% 
manioc flour in concentrate showed the best 
response in increasing the body weight of Limousin 
breeders by 1.43 ± 0.24 kg/head/d. Recommended 
to use cassava chip as an alternative source of 
energy to corn meal when the price is economical 
and it is locally available (Wanapat and Kang, 
2015). 

Moreover, the highest crude fiber content 
found among 21 samples was coffee husks, with 
an average crude fiber (CF) of 38%. The most 
frequently reported means of crude fiber content 
(CF) value was 36%. This result was consistent 
with the findings of Balai Pengujian Mutu dan 
Sertifikasi Pakan Bekasi (2013), which reported a 
crude fiber content of coffee husks at 38.67%. 
Isharyudono and Mar (2019) stated that the crude 
fiber content of coffee husks at 41.69%. The 
standard deviation for coffee husks was also high 
at 11%, indicating a wide distribution of values. The 
origin of the coffee skin in the database comes from 
Lampung, Bengkulu and East Java so that the 
value of crude fiber content varies. Wardhana et al. 

(2019) stated that the crude fiber content of coffee 
husks from West Java ranged from 30.15% to 
36.98%. Aswanto et al. (2023) stated that the crude 
fiber content of dried coffee husk samples from 
each village West Lampung range 28.04% - 
29.76%. 

 
Ether extract (EE) 

The data of feedstuff’s ether extract (EE) 
content is shown in Table 7. Table 7 shows that 
palm kernel meal contains the highest ether extract 
(EE) content (9.8%), and dried cassava chips 
contain the lowest EE (0.8%). The observation on 
20 palm kernel meal samples showed an average 
EE of 9.8%. The most frequently stated EE value 
was 10%. Palm kernel meal EE content of quality 1 
was 9%, and quality 2 was 10% (BSN, 2017) . The 
results showed that eight samples, or 40% of palm 
kernel meal, were included in quality 1, while those 
included in quality 2 were two or 10%, and ten 
samples, or 50%, were not included in SNI quality. 
The EE content of palm oil cake was 9.66% (Balai 
Pengujian Mutu dan Sertifikasi Pakan Bekasi, 
2013). Hartadi et al. (1990) stated that the EE 
content of palm kernel meal was at 12.9%. 
Sukaryana et al. (2013) state that the EE content of 

palm kernel cake is 13.67%. Azizi et al. (2021) state 
that the EE content in palm kernel cake is 3 – 9%. 
The various nutrient content in palm kernel meal is 
due to differences in plant age, extraction 
techniques, area of origin, and type of oil palm 
(Wulandari et al., 2015). Chemical composition of 
palm kernel cake varies depending on the type of 
the fruits palm, source of sample and method of 
processing oil extraction (screw pressing or solvent 
extraction). Also, 30% palm kernel cake is a source 
of energy and protein in feedlot cattle and sheep 
(Abdeltawab and Khattab, 2018). The high EE 
content in palm kernel meal can cause rancidity, 
thereby shortening the shelf life of the feed 
ingredients (Nurhayati et al., 2006).  

The average EE of 35 solid tapioca 
waste/onggok samples was 0.6%. Balai Pengujian 
Mutu dan Sertifikasi Pakan Bekasi (2013) analyzed

 
Table 7. Ether extract analysis result of sampled feed obtained from database 

Feedstuff type Number of Sample (n) Average (%) Min (%) Max (%) Std Dev (%) Modus (%) 

Palm kernel meal 20        9.8      5.1     13.1         2.1  10 

Copra meal 32        7.7      0.4     24.7         5.8  9 
Cocoa bean shells 15        5.8      3.4     10.8         1.9  4 

Bran pollard 25        4.3      1.7       8.6         1.9  3 
Coffee husks 22        1.0          -       2.9         0.7  1 

Corn cob 19        0.9          -       2.2         0.7  0 
Dried cassava chips 24        0.7          -       2.4         0.6  1 

Solid tapioca waste/onggok 35        0.6          -       2.5         0.7  0 
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the onggok EE with a result of 0.35%. Sukaryana 
et al. (2013) stated that the EE content of onggok 
was 0.54%. Musita (2018) reported that the EE 
content of dried cassava chips was 0.11 – 0.17%. 

The chemical composition contained in 
dried cassava chips varies, depending on the 
drying of cassava, climate and topography, the 
efficiency of the extraction process, losses during 
starch extraction, and the quality of raw materials 
(Nurhasan and Pramudianto, 1993). 

 
Ash  

The description of the raw materials' ash 
content is presented in Table 8. Table 8 shows that 
that the highest ash content was in cocoa bean 
shells (10.3%), while the lowest was in dried 
cassava chips (2.3%). The ash content 
measurement was used to determine the mineral 
content in the material sample. The ash content is 
specified based on the weight loss after 
combustion. At the endpoint, combustion is 
stopped before ash degradation occurs 
(Sudarmadji et al., 2003). 

This study reported that 15 cocoa bean shell 
samples' average ash content was 10.3%. The 
most common ash content value is 9%. Balai 
Pengujian Mutu dan Sertifikasi Pakan Bekasi 
(2013) suggested an average ash content of 
8.63%. Azizah et al. (2014) stated that the total ash 
content of cocoa bean shell was 7.41%. However, 
the mineral content in the cocoa bean shell was 
varied, mainly due to its geographic origin. The 
uptake of minerals by the plant was highly 
dependent on the availability of minerals in the soil, 
being, therefore, dependent on the soil's type and 
quality (Soares and Oliveira, 2022). The ash 
content was determined to be between 5.96% and 
11.42%, which is influenced by the roasting 
process, and this value increases by around 15% 
(Rojo-Poveda et al., 2020). Soeharsono et al. 

(2017) stated that supplementation 40% cocoa 
beans waste to young male Bali cattle increased 
daily body weight gain, and resulted in better feed 
efficiency. 

Observing 26 dried cassava chip samples 
indicated that the ash content was 2.3%. The most 

common ash content value was 2%. This result 
agrees with the analysis of Sukaryana et al. (2013) 
that the ash content of dried cassava chips was 
2.25%. Sudarmadji et al. (2003) stated that the ash 
content in the feed is related to the mineral content 
in the feed. The higher the ash content, the higher 
the minerals. 

 
Nitrogen free extract (NFE) 

The data of feed raw materials’ nitrogen-
free extract are presented in Table 9. Analysis of 
the eight raw materials showed that the highest 
nitrogen-free extract (NFE) was in dried cassava 
chips (92.2%), and the lowest was in coffee husks 
(46.2%). The results of the study of 25 samples of 
dried cassava chips contained 92.2% NFE. The 
most frequently obtained NFE value is 92%. 
Muchlas et al. (2014) reported that the NFE content 
of dried cassava flour was 91.06%. The total 
carbohydrate content was expressed in form of % 
NFE and was obtained by difference. Carbohydrate 
contents ranged from 70.38% - 85.73% (Edet et al., 
2023). Non-Nitrogen Extract Ingredients (NFE) are 
food ingredients containing carbohydrates, sugar 
and starch. NFE is a soluble carbohydrate, 
including monosaccharides, disaccharides and 
polysaccharides, which are easily soluble in acid 
and alkaline solutions and have high digestibility 
(Anggorodi, 1994). 

The 23 coffee husk samples analysis 
showed that the average NFE was 46.2%. The 
most frequently obtained NFE content of coffee 
husk was 47%. The NFE content of coffee husks 
was low due to the high crude fiber content. Sutowo 
(2016) state that the content of crude fiber in the 
material will affect the content of the Basic Ether 
Extract-Nitrogen-Free Extract in the feed. 

 
Total digestible nutrient (TDN)  

The total digestible nutrient analysis on the 
feed raw materials is presented in Table 10. Table 
10 shows that dried cassava ch ips  conta in  the 
highest TDN value of 84.2%, and coffee husks 
contain the lowest of 42.0%. The analysis of 24 
samples indicates that the average TDN of dried 
cassava chips was 84.2%. The most  f requent ly

 
Table 8. Ash analysis result analysis result of sampled feed obtained from database 

Feedstuff type Number of Sample (n) Average (%) Min (%) Max (%) Std Dev (%) Modus (%) 

Cocoa bean shells 15 10.3 6.6 20.6 3.3 9 
Coffee husks 22 8.2 1.2 14.1 2.7 9 
Solid tapioca waste/onggok 38 7.4 1.6 27.0 5.8 2 
Copra meal 33 7.2 3.7 8.8 1.0 8 
Bran pollard 26 6.3 4.2 13.5 2.3 6 
Palm kernel meal 21 4.9 3.5 15.4 2.7 4 
Corn cobs 21 4.1 2.5 2.5 1.9 4 
Dried cassava chips 26 2.3 1.1 6.0 0.9 2 

 
Table 9. Nitrogen free extract analysis result of sampled feed obtained from database 

Feedstuff type Number of Sample (n) Average (%) Min (%) Max (%) Std Dev (%) Modus (%) 

Dried cassava chips 25 92.2 86.9 95.5 2.0 92 
Solid tapioca waste/onggok 37 68.1 48.2 79.6 7.2 72 
Bran pollard 25 60.7 34.9 69.4 6.8 61 
Corn cop 20 55.2 32.8 94.3 14.7 50 
Cocoa bean shells 15 48.7 23.5 57.4 7.6 49 
Palm kernel meal 20 48.3 37.0 72.8 7.8 46 
Copra meal 32 47.3 30.7 64.4 8.4 40 
Coffee husks 23 46.2 24.8 809 10.8 47 
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Table 10. Total digestible nutrient analysis result of sampled feed obtained from database 

Feedstuff type Number of Sample (n) Average (%) Min (%) Max (%) Std Dev (%) Modus (%) 

Dried cassava chips 24 84.2 73.9 90.1 4.1 83 
Palm kernel meal 20 78.6 37.1 95.0 12.5 75 
Copra meal 32 67.7 26.6 94.6 16.5 80 
Bran pollard 25 66.6 14.6 80.9 14.9 71 
Corn cob 20 62.7 - 82.9 18.2 65 
Solid tapioca waste/onggok 37 60.2 10.3 84.3 21.0 64 
Cocoa bean shells 15 49.3 (8.9) 72.8 18.9 58 
Coffee husks 22 42.0 22.1 81.1 13.8 35 

 
Table 11. Proximate analysis and prices regressions based on database 

Parameter Proximate Regression R R² p 

Price DM Y = 75.291 + 0.005 X 0.588 0.35     0.219  
Price CP Y = 0.542 + 0.005 X 0.77 0.59     0.730  
Price EE Y = 0.079 + 0.002 X 0.528 0.28     0.281  
Price CF Y = 45.060 – 0.10 X 0.962 0.92     0.002  
Price Ash Y = 5.752 + 0.000 X 0.184 0.03     0.219  
Price NFE Y = 54.073 + 0.000 X 0.03 0.00     0.955  
Price TDN Y = 52.034 + 0.005 X 0.475 0.22     0.341  

DM = Dry matter, CP = Crude protein, CF = Crude fiber, EE = Ether extract, Ash, NFE= Nitrogen free extract, TDN = Total digestible 
nutrient, r = Corelation coefficient, R² = Determination coefficient. 

 

found TDN value of dried cassava chips was 83%. 
Antari and Umiyasih (2009) stated that dried 
cassava chips contained a TDN of 52.88%. 

The observation on 22 coffee husk samples 
showed an average TDN of 42%. The most 
frequently found TDN content of coffee husks was 
35%. Syafrudin et al. (2020) stated that coffee husk 
contained a TDN 42.90%. Hari et al. (2014) stated 

that TDN value of coffee husk was 46.54%. Souza 
et al. (2006) tested different levels of inclusion of 
coffee husk (0.0%, 8.75%, 17.5%, and 26.25%) as 
substitute for maize in Holstein X Zebu heifer diets, 
they found that digestibility, consumption, and 
weight gain were not affected up to 17.5% coffee 
husk were included in the diet. In both ruminant and 
non-ruminant animals, the digestibility of the hull or 
pulp can be increased by to chemical treatment or 
the silage process, its digestibility and utilization 
can be increased (Oropeza et al., 2022).  Saputro 
et al. (2016) stated that the TDN value was closely 
related to organic matter, which illustrates of 
nutrients in digestible feed. TDN levels of general 
feed ingredients are inversely proportional to crude 
fiber (Anggorodi, 1994). Total digestible nutrient 
(TDN) is the total energy of food substances in 
livestock that is equal to energy from 
carbohydrates. It can be obtained by biological 
tests or calculations using data f rom proximate  
analysis. In general, the total digestible nutrient 
(TDN) value of a feedstuff is proportional to the 
digestible energy, varying according to the 
digestibility of the food energy can be digested and 
the type of feed or ration (Parakkasi, 1998). 

 
Relationship of proximate analysis value with 
price of raw material 

The results of the regression analysis 
between the nutritional content of the proximate 
analysis with prices are presented in Table 11. 
Regression analysis between proximate 
composition and prices showed a positive 
correlation in DM, CP, EE, Ash, NFE and TDN, 
while crude fiber showed a negative correlation. 
The regression results between crude fiber and 
price have a correlation coefficient of 0.962 or 

96.2% and a determination coefficient of 0.92 or 
92% with P < 0.01 (significant). The high value of 
the coefficient of determination indicated that the 
crude fiber content in these raw materials greatly 
influenced the price. The regression results 
between crude protein and price have a correlation 
coefficient of 0.77% or 7.7% and a determination 
coefficient of 0.59% or 59% with P > 0.05 
(nonsignificant). This indicated that the crude 
protein content in these raw materials did not affect 
the price. The regression results between TDN and 
price have a correlation coefficient of 0.475 or 
4.75% and a determination coefficient of 0.22 or 
22% with P > 0.05 (nonsignificant). This indicated 
that the TDN content in these raw materials did not 
affect the price. Rosalina (2005) stated that if the 
correlation coefficient was greater than 0.6%, the 
relationship between variables was considered 
strong or close. If the correlation coefficient was 
less than 0.6% the relationship between variables 
was considered weak. 

 

Conclusion 

 

Based on the database and survey, it can 
be concluded that there are 8 (eight) types of local 
feed of local feed raw materials that most frequent 
utilized in the concentrate formula for beef cattle 
feedlot in Indonesia. These raw materials (dried 
cassava chips and bran pollard) can be classified 
as energy sources with a TDN value of 66% –
81.2%, while copra meal as a protein source with a 
crude protein value of 22.4% and corn cobs, coffee 
husks, cocoa bean shells, solid tapioca 
waste/onggok, and palm kernel meal as fiber 

sources with a crude fiber value of 20% – 38%. The 
physical test most frequently inspected the feed 
color (18.1%) and odor (18.1%). Moisture 
examination (24%) was the most frequently used of 
proximate analysis was employed to identify the 
chemical composition. The high value of the 
coefficient of determination indicated that the crude 
fiber content in raw materials greatly influenced the 
price.
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