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Abstract: Rice represents one of the most important food crops in the world, counting for around 20 of the 

salutary energy input of the global population1. According to estimations, the world’s rice product will reach 

499.31 million metric tons over the 2019 – 2020 period.2 after rice harvesting, the whole grain is 

subordinated to a milling process to gain the well- known white rice kernels that are abundantly consumed 

each around the world. Depending on the rice variety, civilization procedure, and the employed fashion, 

around 40 of the total grain is lost during the milling process in the form of by- products.3 The by- products 

generated through colorful milling way are cocoon, bran, origins, and broken rice, and they're generally 

discarded or used for beast feeds. Bran is the most seductive of these by- products, because indeed though it 

represents only 9 of the rice weight, it contains around 65 nutrient origin. 
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I. INTRODUCTION 

Rice represents one of the most important food crops in the world, counting for around 20 of the salutary energy input of 

the global population1. According to estimations, the world’s rice product will reach 499.31 million metric tons over the 

2019 – 2020 period.2 after rice harvesting, the whole grain is subordinated to a milling process to gain the well- known 

white rice kernels that are abundantly consumed each around the world. Depending on the rice variety, civilization 

procedure, and the employed fashion, around 40 of the total grain is lost during the milling process in the form of by- 

products.3 The by- products generated through colorful milling way are cocoon, bran, origins, and broken rice, and they're 

generally discarded or used for beast feeds. Bran is the most seductive of these by- products, because indeed though it 

represents only 9 of the rice weight, it contains around 65 nutrient origin. 

One of the most common uses of rice bran is the birth of rice bran oil painting (RBO), which is substantially produced 

and consumed in Asian countries, 6 Where it's considered as a “healthy oil painting” thanks to its extraordinary mores. 

Several studies have demonstrated a significant antioxidant and anti- inflammatory exertion of RBO, thereby attesting its 

antihypertensive, ant- adiabatic, anti-obesity, and ant carcinogenic properties.7 One of the top constituents responsible 

for this set of salutary health goods seems to be γoryzanol, an antioxidant admixture of ferule acid esters of phytosterols. 

RBO is generally uprooted usingnon-polar detergents, similar as hexane, an organic, petroleum- deduced detergent that's 

poisonous for humans and the environment8. As a result of the growing enterprises about environmental and mortal 

safety, and after the development of green chemistry. 

These arising technologies of birth are designed to use non-conventional detergents, to reduce the process time and the 

energy consumption, and to produce high- quality products stable over time.9 Innovative and green birth ways frequently 

include some technologies employed to consolidate the process similar as ultrasound, microwave oven, supercritical fluid, 

subcritical water, palpitated electric field, enzymatic birth, ultra filtration, and pressurized hot water. Utmost of these 

arising technologies have formerly got promising result in the birth of high added value composites, in particular natural 

antioxidant, from different sources similar as shops or by- products of food processing. 

The purpose of this paper is to describe the main green birth technologies applied for the birth of RBO.10 The first part 

provides a general overview of the rice chain, from the global product to a description of the rice milling by- products.12 

Rice bran, rice bran oil painting, and their separate mores are presented in the alternate part and, also, the green RBO 

birth ways are illustrated. Non-conventional solvent birth, microwave oven- supported birth, ultrasound supported birth, 

supercritical fluid birth, enzyme supported waterless birth, and subcritical water birth are anatomized, a comprehensive 

overview of the main results attained using these green ways is handed, and it's demonstrated that high yields of RBO 

and γ- oryzanol can be attained without resorting to the use of petroleum- grounded solvents13. 

Schematic representation of rice before the milling process with the chance of all its factors and the main ingredients 
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The purpose of this paper is to describe the main green birth technologies applied for the birth of RBO11. The first part 

provides a general overview of the rice chain, from the global product to a description of the rice milling by- 

products12. Rice bran, rice bran oil painting, and their separate mores are presented in the alternate part and, also, the 

green RBO birth ways are illustrated. Non-conventional solvent birth, microwave oven- supported birth, ultrasound 

supported birth, supercritical fluid birth, enzyme supported waterless birth, and subcritical water birth are anatomized, a 

comprehensive overview of the main results attained using these green ways is handed, and it's demonstrated that high 

yields of RBO and γ- oryzanol can be attained without resorting to the use of petroleum- grounded solvents,13 

Schematic representation of rice before the milling process with the chance of all its factors and the main ingredients 

Throughout the history of mortal civilization, food has been developed to give nutrition and sustain health. In this regard, 

the development of “functional foods” is gaining instigation, because consumers in developing and developed countries 

wish to maintain better health20. 

The conception of a “functional food” began in the 1980s in Japan, from where it migrated to Europe and the United 

States21. In general, a functional food is a modified food that improves health and well ‐ being beyond the goods of the 

nutrients it contains. Generally, foods can be made functional foods by adding the attention of, adding, or perfecting the 

bioavailability of particular factors. Food is considered functional when it can be established that it enhances body 

function or reduces the threat of conditions. 

Rice bran, a by- product of the rice milling process, is deduced from the external subcaste of the rice grain; it contains a 

number of nutrients and biologically active composites. Rice bran is frequently reused using stabilization, separation, 

enzymatic treatment, or turmoil. This treated rice bran is called functional bran. The identification of the bioactive factors 

contained in rice bran has corroborated its status as a functional food22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Schematic representation of rice before the milling process with the percentage of all its components and the 

main constituents 

 

1.1 An Overview of Rice Production 

Cereals, including rice, wheat, and sludge, represent the top chief food of the world. The global cereal product for 2019, 

as estimated by FAO, is 2719 million tons, and of the three major crops, rice is the most important chief food for the 

world’s population and the third most important in terms of production.23 The US Department of Agriculture (USDA) 

has estimated that the world’s 2019 – 2020 product of rice will reach 499.31 million tons. Rice contains proteins, 
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carbohydrates, fats, vitamins, minerals, and bounce and contributes to about 21 of the global mortal pro capita energy 

input and to 15 of the pro capita protein take. Rice is cultivated each around the world, except in Antarctica.24 Nearly 22 

species of rice presently live, but the bones consumed most are Orzo sativa and Orzo glaberrima, which are substantially 

cultivated in Asia and Africa, independently.25 

The primary patron and consumer of rice is China, followed by India and Indonesia. China and India produced148.5 

and116.4 million metric tons of mulled rice in the2018/2019 crop time, independently. China is also the main rice 

consumer (around143.79 million metric tons per time), while India is the main exporter of mulled rice throughout the 

world (12.5 million metric tons in the2018/2019 crop time).26 This large spread of rice civilization throughout the world 

is due to the capability of this semi- aquatic periodic factory to grow in a wide range of soil types and water 

administrations. 

The main rice kinds are presently cultivated in swamped fields and rained lowlands still, 75 of the global rice products is 

attained from irrigated tableland systems, which integrate water from rains with a farther water supply. After the growing 

step, the rice enters a post-production line. The mature crop is first collected (harvesting step) and separated. 27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 The first seven rice producers are highlighted on the map: China, India, Indonesia, Bangladesh, Vietnam, 

Thailand, Myanmar, The Philippines, Japan, and Brazil. Bars represent the amount of milled rice produced by China, 

India, and Indonesia in a million metric tons27 

 

1.2 Gama-oryzanol 

As mentioned in the former section, one of the main micronutrients that's responsible for a variety the salutary mortal 

goods is Gama- oryzanol. This functional emulsion was first insulated from rice bran oil painting in 1945 by, Kaneko 

andTsuchiya28.Gama- Oryzanol was first linked as a single element, but farther examinations verified that Gama- 

oryzanol is actually a admixture of ferule acid and phytosterol esters. Confusion has arisen about the total number of 

factors of this bioactive admixture, but a recent exploration has discovered, separated and linked twenty- three factors 

of gamma- oryzanol29. Still, four main esters constitute around 80 of the gamma oryzanol in RBO cycloartenyl 

ferulae, 24- methylenecycloartenyl ferulae, campestral ferulae, and β sitosteryl ferulates30. All these factors are 

characterized by a ferule acid bit composed of several alcoholic groups (OH), which beget an increase in opposition, 

making gamma- oryzanol answerable in polar and non-polar detergents .The quantum of gamma- oryzanol in crude RBO 

can change between1.5 and2.9, and an oil painting refining process may lower this chance. Also, the total content of 
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gamma- oryzanol and its composition in RBO depend on different factors, similar as the rice variety, environmental 

conditions, civilization ways, the oil painting birth system, and the final refining process employed. 

The separation and discovery of gamma- oryzanol factors are generally performed by means of high- performance liquid 

chromatography (HPLC), using an ultraviolet (diode- array sensor patter or photodiode array sensor PDA) or a mass 

spectrometry disclosure system (HPLC/ MS) 31. 

The complete gamut of all the bio functional conditioning of this admixture is still under disquisition and continuously 

growing. Several studies have verified its antioxidant exertion, an essential part in cholesterol temperance, a part in the 

inhibition of the progression of excrescences, and on the treatment of the menopausal syndrome32. 

Table No. 1: Characteristic of gamma oryzanol 

Names Chemical Structure Molecular Formula 

 

Cycloartenyl ferulate oryzanol A 

 

c40H58O4 

24- 

Methylenecycloartanyl ferulate 

Oryzanol C 

 

 

 

C41H60O4 

Campestral ferulate 

 

C38H56O4 

 

II. MEDICINAL USES 

Rice is a plant. The outer layer of the grain (bran) and the oil made from the bran are used for medicine. Rice bran oil is 

popular as a “healthy oil Be careful not to confuse rice bran with other forms of bran such as oat and wheat bran. Possibly 

Effective for High cholesterol, when added to a reduced-fat diet. Following a low-fat diet and taking 85 grams of full-

fat rice bran per day seems to lower total cholesterol by 8% and “bad” low- density lipoprotein (LDL) cholesterol by 

14%. Rice bran does not seem to affect other blood fats such as triglycerides or “good” high-density lipoprotein (HDL) 
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cholesterol. Taking 11.8 grams of rice bran in a reduced- fat form doesn’t work as well. Both full-fat and reduced-fat rice 

bran work about as well as oat bran for reducing high cholesterol. Rice bran oil also seems to be effective for high 

cholesterol. There is some evidence that rice bran oil can reduce total cholesterol by 14%, LDL by 20%, triglycerides by 

20%, and increase HDLby 41% 

 Preventing kidney stones in people with high levels of calcium. 

 Allergic skin rash (atopic dermatitis). 

 Preventing stomach cancer. Possibly Ineffective for... 

 Preventing cancer of the colon (bowels) or rectum. Insufficient Evidence to Rate Effectiveness for... 

 Diabetes. 

 High blood pressure. 

 Weight loss. 

 Strengthening the immune system. 

 Increasing energy. 

 Enhancing athletic performance. 

 Improving liver function. 

 Preventing heart and blood vessel disease. 

 Other conditions 

 Anti-Ulcer Agents 

Various agents with different action mechanisms used to treat or ameliorate PEPTIC ULCER or irritation of the 

gastrointestinal tract. This has included ANTIBIOTICS to treat 10 HELICOBACTER INFECTIONS; HISTAMINE H2 

ANTAGONISTS to reduce GASTRIC ACID secretion; and ANTACIDS for symptomatic relief. 

 

III. MATERIAL & METHODS 

3.1 Rice bran 

Rice bran is by-product obtained during rice milling operation. This is golden reddish cuticle obtained after removal of 

the husk and during polishing of the rice. Rice bran is a mixture of substances, including protein, fat, ash, and crude fiber. 

In many cases, bran contains tiny fractions of rice hull, which increases the ash content of bran. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Rice bran 

Rice bran is obtained from paddy rice in a multistage process, after harvest. The grains are submitted to the milling 

process, where, first, the kernel is separated from the hull (decupling). The burnishing step is carried out to remove the 

brownish layer of the kernel, producing germ and bran. It is used for treating diabetes, high blood pressure, high 

cholesterol, alcoholism, obesity, and AIDS; for preventing stomach and colon cancer; for preventing heart and blood 

vessel (cardiovascular) disease; for strengthening the immune system; for increasing energy and improving athletic 

performance; for improving the whitening or pearling process applied to brown rice produces bran, a finely pulverized 

material composed of the pericarp, aleuronic, crushed germ, and some fragments of the endosperm. The final composition 
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and the chemical and physical proprieties of rice bran change on the basis of the rice variety, the growing conditions, but 

also on the type and type of milling system. Rice bran is considered a healthy food, due to its high concentration of 

nutraceutical compounds. Rice bran in fact contains about 60% of all the nutrients of the entire rice grain. It incorporates 

around 11–17% of proteins, 12–22% of oil, 6– 14% of fiber, 10–15% of moisture, and 8–17% of ash, and it is rich in 

micronutrients, such as vitamins, and in minerals, such as aluminum, calcium, chlorine, iron, magnesium, and manganese. 

It contains high nutritional value proteins that are abundant in essential amino acids. Rice bran is a source of dietary fiber, 

and the lipid fraction is rich in polyunsaturated fatty acids and contains significant quantities of bioactive and antioxidant 

compounds, such as γ-oryzanol, tocotrienol, and tocopherol. 

Despite all of these attractive properties of rice bran, millions of tons of this by- product are wasted every year or 

employed as low-quality animal feeds. This incredible waste of high-grade food is due to the instability of rice bran, and 

its tendency to become rancid because of its natural lipase enzyme that catalyzes the hydrolysis of oil into glycerol and 

free fatty acids. The use of rice bran is only possible after a stabilization process to deactivate the lipase; such a step limits 

the rancidity and helps to maintain the quality of rice bran during storage. Several techniques exist and have been studied 

for bran stabilization: these include parboiling, chemical methods, stove toasting methods, ohmic heating techniques, 

retained moisture heating, added moisture heating, dry heating under atmospheric pressure, extrusion cooking, microwave 

heating, and infrared heating. Many researchers agree that the most effective of the aforementioned methods is microwave 

heating, an inexpensive and fast method that generates a product with a low range of free fatty acid that remains stable 

over time. After stabilization, rice bran can be employed directly or can be subjected to other processes in order to obtain 

high-value products for food, nutraceutical or pharmaceutical industry applications. One of the most popular and 

commercialized products derived from the processing of rice bran is rice bran oil. 

 

3.2 Wet granulation 

This work aimed to evaluate the commonly used scale-up rules for higher share wet granulation process using 

microcrystalline cellulose lactose- based low drug loading formulation. Granule properties such as particle size, porosity, 

flow, and tablet ability, and tablet dissolution were compared across scales using scale-up rules based on different impeller 

speed calculations or extended wet massing time. Constant tip speed rule was observed to produce slightly less granulated 

material at the larger scales. Longer wet massing time can be used to compensate for the lower shear experienced by the 

granules at the larger scales. Constant Froude number and constant empirical stress rules yielded granules that were more 

comparable across different scales in terms of compaction performance and tablet dissolution. Granule porosity was 

shown to correlate well with blend tablet ability and tablet dissolution, indicating the importance of monitoring granule 

densification (porosity) during scale-up. 

  

3.3 Starch Powder 

Starch, a white, granular, organic chemical that is produced by all green plants. Starch is a soft, white, tasteless powder 

that is insoluble in cold water, alcohol, or other solvents. Starch is a polysaccharide comprising glucose monomers joined 

in α 1, 4 linkages. The simplest form of starch is the linear polymer amylase; amyl pectin is the branched form Method 

 

3.4 Methods 

Preparation 

Rice Bran: Rice bran Powder 

Source: Purchase from ELKRAFT HEALTH & NUTRITION PVT.LTD. B-37/14, Five Star MIDC Shendra, 

Sambhajinagar - 431154 Maharashtra, India 

Starch Paste: 

Take accurately 10 % starch in 100 ml water, continuously boiling the water and coloring agent (water soluble and eatable 

green color) then add slowly starch powder with continues stirring. 

 

Procedure: 

1. Weight accurately 10 gm of Rice bran powder in mortar and pastel. 

2. Then add 8 gm/ml starch paste and mix 
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3. Mix it like dough, Mix not too thin and not too thick 

4. Then pass through the sieve no.16 and granules are prepared. 

5. This Granules dried in oven for 20 min in normal temperature. 

6. A gain dried granules pass through the sieve no. 22 

7. Then get prepared granules 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4: Rice Bran Powder    Fig.5: Prepare Granule 

 

IV. EVALUTATION OF PREPARATION GRANULES 

Bulk density: 

The bulk density of a powder is the ratio of the mass of an untapped powder sample and its volume including the 

contribution of the interparticulate void volume. 

The bulk density is expressed in grams per milliliter (g/ml) although the international unit is kilogram per cubic meter (1 

g/ml = 1000 kg/m3) 

 

Bulk Density formula: 

Weight of Powder /Bulk volume of powder 

 

Tapped Density: 

The tapped density is an increased bulk density attained after mechanically tapping a container containing the powder 

sample. The tapped density is obtained by mechanically tapping a graduated measuring cylinder or vessel containing the 

powder sample. 

 

Tapped Density formula: 

Mass of Volume/Tapped of Volume 

 

Angle of repose: 

Angle of repose is defined as the maximum slant of an incline without loose materials sliding down 

Angle of repose formula: 

ɵ = tan-1 (h/r) 
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Fig.6: Angle of repose 

 

V. RESULT & DISCUSSION 

Rice bran granules were well prepared. 

Table 2: Data analysis of Powder and Granules 

Product Bulk Density 

gm/ml 

Tapped  Density 

gm/ml 

Angle Of   Repose %Compressibility 

Powder 0.28 0.21 46°.12’ 25 % 

Granules 0.32 0.29 32.53’ 9.3 % 

1. Rice Bran Powder was formulated Bulk density found to be 0.28 gm/ml and Tapped density was 0.21 gm/ml, 

Angle of repose was 46°.12 

2. Rice bran granules was formulated Bulk Density found to be 0.32 gm/mland Tapped Density was found to be 

0.29 gm/ml, Angle of repose was 32°.53 

Fig.8: filled capsules 

 

VI. CONCLUSION 

1. Rice bran powder’s angle of repose found to be 46.12° and after the preparation of granules the angle of repose 

found to be 32.53°. 

2. Rice Bran Powder was formulated Bulk density found to be 0.28 gm/ml and Tapped density was 0.21 gm/ml 

3. Rice Bran Powder granules was formulated Bulk density found to be 0.32 gm/ml and Tapped density was 0.29 

gm/ml 
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