INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (1JRSI)
ISSN No. 2321-2705 | DOI: 10.51244/1JRSI [Volume XI Issue | January 2024

Use of Rice Bran as Ruminant Feed in Indonesia

Urip Rosani™1, Iman Hernaman!, Rahmat Hidayat!, Darmawan Hidayat?

1Department of Animal Nutrition and Feed Technology, Faculty of Animal Husbandry, Universitas
Padjadjaran Sumedang 45363, West Java, Indonesia

2Department of Electrical Engineering, Faculty of Mathematics and Natural Sciences, Universitas
Padjadjaran, Sumedang 45363, West Java, Indonesia

*Corresponding Author

DOI: https://doi.org/10.51244/1JRS1.2024.1101036

Received: 10 January 2024; Revised: 22 January 2024; Accepted: 27 January 2024; Published: 24
February 2024

ABSTRACT

The purpose of this study is to determine the potential of rice bran and rice husks as feed and their impact on
ruminants, as well as how to detect rice husk contamination in rice bran. Rice bran has great potential as a
feed ingredient. In addition to containing nutrients that are quite high (crude protein 8-12%), it is also easily
accessible to farmers because almost every region of Indonesia produces rice bran in fairly abundant
quantities. The use of rice bran as animal feed has long been widely used by some farmers in Indonesia. The
need for rice bran as animal feed is not in accordance with its availability, which causes these feed
ingredients to have high prices, especially in the dry season. Even today, the price of rice bran is close to the
price of corn. The high cost and scarcity of rice bran cause massive counterfeiting, especially with the
addition of rice husks. Even though rice husks have 25-30% lignin and 15-20% silica, which, if used in the
long term, will cause livestock productivity to decrease, cause reproductive failure, decrease health quality,
and cause death. Rice bran is a very potential feed ingredient for ruminants because it contains nutrients that
are in accordance with their needs. The high need for rice bran is not in line with its productivity, so it is
mixed with many other materials, especially rice husks. Mixing with other materials can be determined by
their physical and chemical properties. Rice husks are an alternative energy source for ruminants. To
improve the digestibility of rice husks through physical, chemical, and biological treatment.
Recommendations for using rice husks as a feed ingredient have not been widely reported, so future
research is needed.

Keywords: Rice Bran, Rice Husk, Ruminant, Feed, Contamination

INTRODUCTION

The potential need for rice bran is high, but still less than its needs, causing the price of rice bran to be high.
Currently, the price of rice bran is almost equal to the price of corn, which is around Rp. 4,000. This
condition is the cause of massive adulteration of rice bran by mixing it with other materials that have
physical characteristics almost the same as the original raw materials to be faked.

Adulteration is the process of adding contamination to pure materials. In the feed industry, adulterated or
contaminated feed can be considered unsafe and unhealthy for livestock. Feed contamination is categorized
as one cause of decreased livestock productivity. The materials that have been used as counterfeiting
materials for rice bran are milled rice husks, peanut shell flour, corn cob flour, and sawdust. Among these
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counterfeiting materials, rice husks are often added. This is because the potential of rice husks is very high,
they have a high degree of similarity with rice bran, and in general, they have no price.

Rice husks are the result of rice milling and contain about 20% of dry grain. This amount has great potential
if it can be used as feed. But unfortunately, until now, it has not been used as a feed ingredient because it
contains high levels of lignin and silica, so it can interfere with livestock productivity and health if used for
a long time. In cases found in the field with dairy cows in the working area of the Bayong Bong KUD, the
use of rice bran mixed with high-milled rice husks (above 50%) in dairy cows causes milk production,
health, and reproductive systems to be disrupted. This will disturb the level of trust of farmers in feed
producers, and feed producers are also harmed because the quality of rice bran does not match the price paid
to rice bran suppliers. In order to cheat and prove the existence of counterfeiting rice bran by husks, accurate
and irrefutable evidence is needed. Therefore, a method of testing the quality of rice bran is needed.

The effect of rice bran contaminated with rice husks greatly affects the fermentability, digestibility, and
performance of sheep. This is because rice husks contain lignocellulose and silica complexes that are
difficult for microbes to digest. The higher the rice husk content in rice bran, the lower the amount of
nutrient intake for livestock because it cannot be digested and utilized by livestock. Livestock nutrient needs
are not met, so it will interfere with livestock performance.

Rice husks have 25-30% lignin and 15-20% silica [2] which if used in the long term will cause livestock
productivity to decrease and cause reproductive failure, decrease the quality of health and cause death.

Lignin is a complex aromatic polymer in the cell wall, which increases with the development of plant
maturity. It consists of phenylpropane units [3], Filling the gap between cellulose and hemicellulose is
similar to resin [4]. In addition, it is known that lignin content provides structural strength and rigidity to
plant cell walls. In the rumen, lignin restricts microbial enzymatic access to lignocellulose, which affects the
digestibility of fibre [5] and greatly interferes with its utilization rate. As the lignin content decreases, the
digestibility rate of dry matter increases significantly [6] due to the nature of lignin inhibits the activity of
rumen microbial enzymes [7]. With low digestibility of fibre, it will have an impact on fermentation
products in the form of VFA which decreases as well [8], [9] where VFA is used as an energy source for
ruminants both for toys and production [10]. Thus, the presence of high lignin will have an impact on the
performance of ruminants [11].

Rice husks can produce ash with high silica content. Rice husks, when burned will produce about 20% husk
ash. The ash contains between 92-95% silica, with high porosity, light weight and a wide external surface
[12]. Silica particles affect nutrient absorption [13] and gastrointestinal conditions, therefore can exert toxic
effects [14].

Silica lowers palatability and prevents colonization of rumen microorganisms [15], thus interfering with the
degradability of feed. Every 1% increase in silica content of the material will decrease digestibility by 2 —
3% in ruminants [16]. Excess intake of silica causes urolithiasis in ruminants, which is the formation of
stones in the urethra called calculi. The main mineral component of calculi from cattle and sheep is silica.
“Pure” silica rock contains about 75% silica (that is, silicon dioxide) [17].

The purpose of this study is to determine the potential of rice bran and rice husks as feed and their impact on
ruminants, as well as how to detect rice husk contamination in rice bran.

MATERIALS AND METHODS

This research is a literature study. Collection of publication data with the Publish or Perish version 8
application from various sources that match the theme. The citation process uses the Mendeley Desktop
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application version 1.19.8. [18].

RESULTS AND DISCUSSION

Rice seed structure

The grains of rice consist of endosperm, husks, bran, and contaminants, of which endosperm accounts for
70%, rice husks for 20% each, rice bran for 9% (Figure 1 and 2), and rice contamination for 1% of the total
weight of the seed. During the production of milled rice, a large amount of rice husks is produced as a by-
product [19]. Rice bran is rich in vitamins, minerals, essential fatty acids, dietary fibre, and other sterols
[20]. Rice bran is not only a widely produced resource but also has high nutritional value. The nutrient
content of rice bran is 12-16% protein, 12-23% fat, and 23-30% dietary fibre. In addition, it is rich in
vitamins, minerals, and other nutritional factors such as phenantren, inositol, phytic acid, and glutamate [21].

Hulls

Pericarp

Tegmen
Aleurone layer

Starchy endosperm

Embryo

Figure 1. Rice seed structure [22]

Bran

==y

—»| 9% Bran:

70% Kernel:

Carbohydrzates
Proteins
Fibers

» Vitamins

* Phytochemicals
* Proteins
* Vitamins

Fibers

Fats

Proteins

Vitamins

Anti-oxidant molecules
Carbohydrates

20% Husk:
* Cellulose
« Lignin

« Silica

Figure 2. Constituent Components of Rice Seeds [23], [24]
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Development of Ruminants in Indonesia

Livestock population is a collection or number of livestock that live in a certain area at a certain time. Based
on the type, livestock are grouped into large livestock (beef cattle, dairy cattle, buffaloes, and horses), small
livestock (goats, sheep, and pigs), poultry (free-range chickens, laying hens, broilers, ducks, and manila
ducks), and various livestock (rabbits and quails). The largest populations of ruminants nationally in 2018—
2022 are goats, beef cattle, sheep, and dairy cattle (Figure 3).
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Figure 3. National Ruminant Livestock Population Based on Livestock Type in the Last 5 Years

Based on the figure above, there has been an increase in the number of beef cattle and dairy cattle in the last
five years. This is due to the import of females and the success of the UPSUS SIWAB (Special Efforts for
Compulsory Bunting Cows) program, where each parent cow is sought to be pregnant through a massive
artificial insemination program by the government. The increase was also due to restrictions on community
activities during the COVID-19 pandemic. Restrictions on religious activities such as Eid al-Fitr and Eid al-
Adha for the Muslim community make slaughtering cows much less than normal. The price of beef cattle
falling during the pandemic can cause huge losses if cattle are forced to be sold because most cattle farmers
in Indonesia aim for investment. Slaughter of cattle for food industry production is greatly reduced because
people greatly reduce the consumption of finished foods, such as meatballs, soto, gule, soup, rawon, satay,
grilled meat, and others with basic ingredients of beef outside the home.

Meanwhile, with restrictions on community activities during the pandemic, the economic sector has
decreased significantly, as a result of which people’s income has decreased. However, Muslims who are
able to perform the qurban continue to perform their prayers, but because income decreases, many divert
sacrificial animals from cows to sheep, so the sheep population decreases. It seems that the ruminant
population shows a growing trend along with the needs of ruminants due to population growth.

The large ruminant population and the trend to increase from year to year will require a large amount of
feed. Ruminant fodder, which is anything that can be eaten by livestock and does not pose any danger when
livestock wear it, Examples of ruminant animal feed are grain, forage, and agricultural or livestock waste.
The functions of feed include growth, basic life, production, and reproduction. [25]. In ruminant cultivation,
feed contributes 63.52% of total production costs in forage beef cattle farms [26], 74% of total production is
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on dairy farms [27].

The distribution of ruminants, especially dairy cattle, beef cattle, goats, and sheep, in Indonesia, spread from
Aceh to Papua, is presented in Figure 4. The highest population is found on the island of Java, namely in the
provinces of West Java, East Java, and Central Java. This is because the island of Java has a large
population, so the level of demand for meat is high. To meet these meat needs, almost all provinces in Java

have become meat production centre in Indonesia.

Jawa Barat ] 1 963,337
Jawa Timur I 10,739,967
Jawa Tengah IEEEEESSSSSSSSSS 8,350,018
Lampung MmN 2,676,264
Sumatera Utara 2 436,359
Nusa Tenggara Timur B 2 385,905
Sulawesi Selatan W 2 329,843
Nusa Tenggara Barat W 2,312,982
Aceh mm 1132535
Sulawesi Tengah m® 1,081,675
Banten mm 893,738

DI Yogyakarta mE 886,732
Sumatera Selatan ™ 791,770
Sumatera Barat M 689,021
Jambi M 663,103
Sulawesi Tenggara B 635,233
Bali ® 623,196
Riau ® 500,314
Bengkulu B 388,592
Gorontalo B 370,611
Sulawesi Barat § 320,205
Kalimantan Barat 1 307,517
Maluku Utara 1 278,841
Maluku ¥ 271,707
Kalimantan Selatan 1 258,598
Papua 1 201,641
Kalimantan Timur 1 196,790
Sulawesi Utara 1 187,368
Kalimantan Tengah | 140,795
Papua Barat | 84,961

Kepulauan Riau 42,194
Kalimantan Utara 35,844
Kepulauan Bangka Belitung 27,833
DKI Jakarta 10,816

Figure 4. National Ruminant Population (Dairy Cattle, Beef Cattle, Goats, and Sheep) by Province

The Importance of Feed to Ruminant Performance

Feed is a source of nutrients for animals. Feed includes pasture pastures, maintained forage crops, grain,
plant residues, and by-products [28]. Feed is also everything that can be eaten by livestock, can be digested
in whole or in part and does not interfere with the health of livestock [29].

The condition of livestock lacking balanced nutrients in feed is called malnutrition or undernutrition.
Insufficient nutrient intake leads to poor reproductive performance, a slow growth rate, loss of body
condition, increased susceptibility to parasites and diseases, and increased mortality [30], [31], [32] and
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increased enteric methane emissions [33].

Livestock responses to low nutrient quality will lead to loss of live weight, changes in metabolic and body
composition, and death [34]. In periods of malnutrition, gluconeogenesis from propionate decreases due to a
decrease in the availability of propionate. This condition is partially compensated by gluconeogenesis from
amino acid proteolysis (AA), glycerol lipolysis, and lactic acid recycling. These metabolic changes are
controlled by teleophoresis hormones such as insulin, glucagon, and norepinephrine, which, together with a
decrease in splanchnic tissue mass and variations in body composition, result in a reduction in energy
expenditure. Medium-term experiments (several weeks) show that dried offal, liver, and skeletal muscles
contribute to changes in energy expenditure by 17-61%, 14-44%, and 5-7%, respectively [34]. When
animals eat less or lack nutrients, they mobilize their body’s nutrient reserves, which are restored when
given enough nutrients to sustain their reproductive cycle [35].

The term energy-protein malnutrition (PEM) has been used to describe inadequate feed provision, in terms
of quantity, quality, or both, for ruminants [36]. The adaptation of ruminants to nutrient deficiency involves
digestive, metabolic, and endocrine changes, which largely depend on the severity and duration of feed
restriction [34]. Nutrient deficiencies affect reproductive function, interact with the seasons (photoperiods),
and affect the state of the body [37]. When pregnancy occurs, if the supply of nutrients is not sufficient to
meet the needs of the mother and fetus, the mother will begin to use her own reserves, leading to a decrease
in the body condition score (BCS), which is an important determinant for optimal pregnancy [38].

The International Feed Identification System classifies feed ingredients based on the main nutrients
provided by them. The system classifies feed ingredients into eight classes, namely: 1. dry forage and hay;
2. pasture, pasture plants, and fresh forage; 3. silage; 4. energy sources; 5. protein sources; 6. mineral
sources; 7. sources of vitamins; and 8. additives [39].

Broadly speaking, feed for ruminants can be grouped into two categories: concentrate feed and fibrous feed
[40]. Concentrate is a feed that serves to increase the nutritional value of a feed so that it can meet the needs
of livestock, both for basic life, growth, production, and reproduction. Fibrous feed is the main feed given to
livestock. Fibrous feed can be given as a single feed if the quality is high. Fibrous feed is usually added to
concentrate feed because fibrous feed usually has a low nutrient quality [25].

Concentrates are foods that are low in crude fibre, contain a lot of BETN, and are very easy to digest [41].
Concentrates generally contain dry matter and food substances such as proteins, carbohydrates, fats,
minerals, and vitamins. The application of concentrates depends on the quality of the forage given. The
higher the quality of forage, the less food substances are supplied from concentrates; therefore, increasing
livestock productivity may only be possible by giving high-quality concentrates [42]. Deterioration in feed
quality can be caused by a long process experienced by feed from the factory to the farmer, temperature,
humidity, and storage conditions [43].

The concentrate given to livestock can be a source of protein, a source of energy, or a combination of the
two. Each concentrate has different characteristics, both in terms of nutrients, origin, economic value, and
others. Protein sources for ruminants generally have a high nutritional value of protein, have higher
degradability than forage groups, come more from food processing waste, and have a high price [44].

High-energy feed is concentrate feed containing a maximum of 20% crude fibre and 20% crude protein and
a minimum of 2646 kcal of digestible energy (ED) per kg of air-dry feed (or a minimum of 60% of total
digestible nutrients), plus one or more nutrients in high quantities that will increase nutritional adequacy
[45]. One of the concentrate ingredients classified as energy source feed is rice bran, which is commonly
found as animal feed. This feed ingredient is widely spread throughout Indonesia because it is related to the
profession of most Indonesians, who are rice farmers.
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The Potential of Rice Bran as Feed

Rice bran is a concentrated energy source that can provide energy and protein from grass or forage given to
ruminants. Rice bran is a by-product of the rice milling industry and constitutes about 9% of the total weight
of coarse rice. Nationally, dry grain production experienced in 2022 was 55.67 million tons per year. This
value will produce 5.01 million tons per year of rice bran and 11.69 million tons per year of rice husks. The
value of national rice bran is very far from what is needed as a feed ingredient for ruminants, which reaches
19.88 million tons per year. From this data, it can be understood if it turns out that there is adulteration of
rice bran mixed with rice husks (Figure 5).

2020 2021 2022
H Dry Grain (tons/year) 54,649,202 54,415,294 55,670,219
: 5 .
®Rice Bran (9% of Dried 510 159 4,897,376 5,010,320
Grain)
i 0,
Rice H“%‘rgzirll)/‘) ofDry 11476332 11,427,212 11,690,746

Figure 5. Production of Dry Grain, Rice Bran and National Rice Husks in 2020-2022 (Tons)

The quality of rice bran as an animal feed ingredient is based on nutritional content and the presence or
absence of other unwanted substances or ingredients, which are classified into three levels of quality,
namely: quality I, quality Il, and quality Ill. The quality requirements of rice bran as an animal feed
ingredient are presented in Table 1 [46]:

Table 1. Quality of Rice Bran Based on Nutrient Content

No.|Nutrient Content Quality I{Quality I|Quality 111
1. |Water Content max (%)|13 13 13

2. |Ash max (%) 11 13 15

3. |Crude protein min (%) |12 10 8

In terms of nutrients, rice bran is one of the main feed ingredients used in rice-producing countries and has
the highest P-phytate content among plant-derived feed ingredients [47]. Rice bran contains P at 1.89%, but
the availability of P in rice bran is greatly reduced due to its high phytate level. Phytate is a typical plant
product formed during the seed ripening of plants as a form of primary phosphorus storage in cereal grains
[48], [49]. About 80% of phytate is in the aleurone layer of cereal grains [50]. Phytate can be extracted from
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rice bran containing aleuron, pericarp, germ, and endosperm layers [51], [52]. Rice bran containing phytate
can be used to produce phosphate starch [53].

Phosphorus is mainly stored in phytate form in plant seeds, potentially reducing its solubility in the rumen
and its availability in ruminants, especially when the rumen is functioning less than optimally. The phytase
enzyme catalyzes the gradual hydrolysis of phytate. In ruminants, there are five sources of enzymes
available in the form of: rumen microbial phytase, endogenous mucosal phytase, colon microbial phytase,
plant phytase, and exogenous microbial phytase [54].

The performance of young bulls with various levels of rice bran resulted in relatively similar weight gain for
rice bran 20 and 30%. When the rate of rice bran is increased from 30% to 40% or 50%, weight gain is
significantly decreased, and feed utilization is less efficient. The reduced weight gain and feed efficiency
may be offset by the low cost of rice bran. However, if the administration is high, it will cause diarrhea
when the use of rice bran in the ration is 40-50% [55]. The use of 9% rice bran in dairy cows can be
replaced entirely with cassava skin as an energy source [56]. The use of 20% rice bran in concentrate can be
replaced with tamarind seed flour in dairy cows [57]. The increasing use of rice bran substituted with oil
palm meal by 25-15% can increase the final weight of thin-tailed sheep [58]. The use of 33.98%-38.84%
rice bran in substituted concentrate with 14.5-7.71% beer raw material grains does not adversely affect
peanut and goat methane emissions [59]. The use of up to 15% rice bran tends to increase feed consumption
and goat body weight [60]. In Table 2, the results of research on the use of rice bran as ruminant feed are
presented.

Table 2. The use of rice bran in ruminants

No.|[Reference |Use of Rice Bran in Concentrate (%) |Livestock
1 [[61] 24 Garut Sheep
2 |[62] 14,41 Garut Sheep
3 |[63] 12 Garut Sheep
4 |[[64] 70 Beef

5 |[65] 40 Bali Catlle
6 |[66] 18 Goat

7 |[67] 37 Goat

8 [68] 25 Dairy Goat
9 |[69] 9,7 Dairy

10 ([70] 9 Dairy

Based on the data above (Table 2), the use of rice bran concentrate as feed for sheep ranges from 12-41%,
for dairy goats, 18-37%, for beef cattle, 40-70%, and for dairy cattle, 9-9.7%. This data shows that rice
bran is commonly used in ruminant rations, especially in Indonesia. The need for rice bran is very high, but
supplies are less than needed. Therefore, rice bran is often supplemented with various other ingredients, and
the most commonly used is rice husks.

Impact of Rice Husks in Rations on Livestock Performance

Rice husks are an important byproduct of the rice milling process, with very large quantities produced
worldwide each year. During the production of milled rice, a large amount of 20-21% rice husks is
produced as a by-product [19].

Rice husks contain 24% cellulose, 12% hemicellulose, and 4.5% lignin components, so they can be

Page 496
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (1JRSI)
ISSN No. 2321-2705 | DOI: 10.51244/1JRSI [Volume XI Issue | January 2024

% $
¢ RSIS ~

recommended to be given to ruminants who are more able to utilize insoluble carbohydrate components. In
addition, rice husks contain 14.4-23.4% glucose and 12-28.6% silos, which are the largest components in
rice husks. Rice husks are agricultural by-products that can still be used as feed and are even categorized as
an alternative energy source for livestock [71]. Although it has compounds that can be used as nutrients for
ruminants, rice husks, in addition to containing lignin, also contain silica [19].

Rice husks are lignocellulose biomass waste rice milling products. The use of rice husks in rations is very
limited due to the presence of lignin compounds. The molecular structure of lignin complexes in
lignocellulose material will prevent degradation by rumen microbial enzymes [72]. These compounds are
difficult to degrade by rumen microbes, so rice husks are difficult to digest by the digestive tract.

When the lignin content is low, the rate of degradation increases, but when the lignin content increases, the
rate of degradation decreases. This suggests that lignin content is the limiting factor in determining the
degree of degradation of the lignin-hemicellulose complex [73]. The high content of lignin in corn cobs also
results in a slow rate of feed release, resulting in a low rate of rumen microbial degradation and a decrease
in microbial populations and N supply in ruminants.

If the content of foodstuffs is high, especially lignin, then the digestibility coefficient of foodstuffs is low.
High crude fibre content in a ration generally does not support livestock production due to low ration
consumption. This is because the high crude fibre content in the feed inhibits the movement of digesta in the
digestive tract [74]. Most cellulose and hemicellulose are easily digested by rumen microbes, but lignin is in
lignocellulose and lignohemicellulose complex bonds, making it difficult to digest [74].

The effect of lignin on the rumen is the occurrence of a higher incidence of lesions on the rumen wall
originating from animals receiving lignin. In the pure lignin treatment, four animals (50%) had lesions with
a score of 3 or higher, and two of these animals (25% of the total) achieved a score of 5 (injury to 50% of
the rumen). Six animals fed pure lignin had short-term diarrhea, suggesting possible acidosis [75]. The
tolerance of cattle to lignin in the ration is a maximum of 7% [76].

In addition to lignin, rice husks contain high silica and have an impact on ruminants. The presence of silica
in meadow plants ensures that grazing ruminants ingest large enough amounts of silica, most of which is in
solid form. Apart from being slightly soluble, this silica does not change as it passes through the
gastrointestinal tract, and its known effects on animals are physical or mechanical. Dissolved silica absorbed
from the gastrointestinal tract is carried to the kidneys and excreted in the urine. Although usually easily
excreted, silica is sometimes stored to form rocks or uroliths [77].

The impact of silica on ruminants can cause wear and tear on teeth because silica is harder than dental tissue
[78], affects the histological structure of the rumen wall due to physical abrasion. In old sheep, the walls of
the rumen sometimes have extensive fine patches, in which papillae greatly decrease in size [79], decrease
digestibility since silica, like lignin, is an integral part of the plant cell wall matrix and can also reduce the
accessibility of cell wall carbohydrates to attack by digestive microorganisms [77], and lowers the
palatability of feed as the leaf surface becomes rougher to the touch [80], So that grass will be less pleasant
to eat for grazing animals. The reduction in silica content to less than 10% dry weight increased the
digestibility of dry matter in vivo straw in both varieties and improved the digestibility of organic matter in
vitro rice straw IR36 [81].

Rice Bran Adulteration Testing Technique

The high need for rice bran for animal feed, which is inversely proportional to production, causes prices to
be expensive. This causes the adulteration of rice bran to occur quite frequently by mixing rice bran with
other materials that have physical characteristics almost the same as the original raw materials to be faked.
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One of the materials used as a counterfeiting material for rice bran is milled husks [82], peanut shell flour

[83], corn cob flour [84] and sawn powder [85].

Bran testing is carried out using physical (organoleptic) test methods and chemical analysis. Chemical
analysis shows high accuracy of results but takes a long time and is expensive, while organoleptic tests take
place quickly (rapid tests) and are cheaper but less accurate. The analysis of rice husk content in rice bran
was carried out using the phloroglucinol-HCI test. Rice husks with high lignin content will have a red color
response [46]. The bran adulteration test to date, carried out by physical and chemical test methods, is
presented in the following Table 3.

Table 3. Test Method of VVarious Contaminants in Rice Bran

No.

Reference

Material

Contaminants

Method

[86]

Rice Bran

Rice Husk,
Limestone, Sand,
Cassava Waste

Rapid Test Husk (lignin) using Phloroglucinol,
Limestone using “Carbonate Test”, Sand and Zeolite
using “floatation method”, cassava waste using iodine
“spot test”

[87]

Rice Bran

Rice Husk

Rice bran is analyzed for its chemical composition
(proximate analysis) and physical characteristics
(density test, density compaction test, total solubility
test and phloroglucinol test)

[84]

Rice Bran

Corn cob flour

Using physical test of specific density, bulk density,
solid bulk solid angle repose, particle size increase

[85]

Rice Bran

Sawdust Powder

The value of physical properties of rice bran is specific
gravity, density, solid bulk solid, pile angle

[88]

Rice Bran

The physical property modifiers observed in this
experiment were stack density, stack compaction
density, specific gravity and moisture content. The
chemical property modifiers observed were crude
protein content, gross energy and crude fibre.

[89]

Rice Bran

Assessing the nutrient content of rice bran through
physical tests and compared with chemical test
methods

[90]

Rice Bran

Rice Husk

Ultrasonic wave frequency 185 kHz, attenuation
parameters and velocity

[91]

Rice Bran

Rice Husk

Determine the quality of good rice bran through the
physical characteristics of rice bran by conducting
organoleptic tests (colour, aroma, texture, insects),
husk tests and pile density tests.

[92]

Rice Bran

Rice Husk

Measuring the accuracy of training, validation, and test
data on rice bran adulteration with husks using CNN-
based Image Analysis and using phloroglucinol

10

[82]

Rice Bran

Rice Husk

Physical and chemical properties, observed parameters
are stack density, stack compaction density, stack
angle, moisture content, ash, crude protein, crude fat,
crude fibre and phloroglucinol test.
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CONCLUSIONS

Rice bran is a very potential feed ingredient for ruminants because it contains nutrients that are in
accordance with their needs. The high need for rice bran is not in line with its productivity, so it is mixed
with many other materials, especially rice husks. Mixing with other materials can be determined by their
physical and chemical properties. Rice husks are an alternative energy source for ruminants. To improve the
digestibility of rice husks through physical, chemical, and biological treatment. Recommendations for using
rice husks as a feed ingredient have not been widely reported, so future research is needed.
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