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ABSTRACT 

A lot of people around the world, especially in Asia, eat white 

rice (Oryza sativa) as a main food. It possesses a high glycemic 

index and is easily digestible, contributing significantly to the 

glycemic load of your diet. Consuming polished white rice 

frequently has been associated with an increased risk of 

metabolic disorders, including type 2 diabetes, obesity, and 

heart disease. Due to these health concerns, an increasing 

number of individuals are seeking out healthier cereal 

alternatives. Barnyard millet (Echinochloa frumentacea), also 

known as Sawa rice or Jhangora, is a type of millet that is eaten 

in many parts of India and Asia. It is known for having a better 

nutritional profile than other types of millet. Barnyard millet is 

a whole grain that boasts a high content of dietary fiber, 

resistant starch, essential proteins, and minerals such as iron 

and zinc, along with bioactive compounds including phenolics 

and antioxidants. But white rice is not. This review examines the nutritional content, health 

advantages, and potential medical applications of barnyard millet and white rice. Studies 

indicate that barnyard millet possesses a significantly lower glycemic index, along with 

higher levels of fiber and micronutrients. These traits could help a person control their blood 

sugar, break down fats, and keep their heart healthy overall. Additionally, individuals with 

celiac disease can consume it without concern, as it is gluten-free.  In general, barnyard millet 
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is a better choice than white rice when it comes to nutrition and metabolism for encouraging 

healthier eating habits. 

 

KEYWORDS: Rice, barnyard millet, nutritional properties, health benefits, pharmacological 

properties. 

 

1. INTRODUCTION 

Oryza sativa belongs to the Poaceae family. It serves as a fundamental food source for 

numerous individuals, particularly in Asian nations, and is considered a significant factor in 

dietary glycemic load.
[1],[2]

 The USA 24-2025 report indicates that India and China 

collectively accounted for 27% of the total rice production worldwide. Millions of individuals 

globally rely on it for sustenance.
[3],[4] 

The disadvantages of this include a high glycemic 

index, a quick source of carbohydrates, and the risk of developing diabetes and heart 

problems
[5]

 The circumstances surrounding oryza sativa are prompting individuals to seek 

alternative options. Echinochloa frumentacea belongs to the Poaceae family and serves as a 

significant minor millet, commonly consumed as a staple food across various regions in Asia, 

particularly in India. In Uttarakhand, India, it is referred to as sawa rice, while in English, it is 

known as barnyard millet.
[6]

 Barnyard millet and other grains are known to be important 

sources of nutrition for millions of people around the world, especially in areas with hot and 

dry climates 
[8] 

Barnyard millet is a whole grain, opposite to polished rice, and it possesses a 

low glycemic index. This characteristic indicates that it contributes less to the glycemic load 

of your diet. Foods with a high glycemic index, like white rice, are fast carbohydrates that 

can cause blood sugar levels to rise quickly after eating. This raises the risk of obesity, type 2 

diabetes, and heart disease.
[1],[2]

  On the other hand, Barnyard millet (Sawa rice) has slowly 

digestible carbs, a lot of fiber, resistant starch, and important micronutrients that help keep 

blood sugar levels stable and improve metabolic health.
[4]

 Because of these health and 

functional benefits, barnyard millet is becoming more popular as a healthier alternative to 

white rice, especially for people with diabetes, heart disease, and metabolic disorders caused 

by lifestyle choices.
[7],[10] 
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Fig. 1: Barnyard Millet                Fig. 2: White Rice. 

 

2. NUTRITIONAL DIFFERENCES OF SAWA RICE AND WHITE RICE 

To prepare white rice, the bran and germ layers are removed from whole rice grains. In 

contrast, sawa rice is considered whole grain, retaining both the bran and germ, which are 

rich in fiber and phytochemicals. As a result, white rice contains fewer antioxidants, B 

vitamins, minerals, fats, fiber, and a small amount of protein. White rice contains 11.78% 

moisture, whereas barnyard millet has a moisture content of 10.27%. The crude protein 

content in rice is precisely 7.01%. This quantity of protein is slightly below the average crude 

protein content found in barnyard millet, which stands at 7.58%. Barnyard millet contains a 

higher protein content than rice, making it beneficial for high-protein diets. It contains the 

highest levels of iron and fiber found in any food. Gamma amino butyric acid (GABA; beta-

glucan and GABA) is another significant component found in these grains. These substances 

act as antioxidants, contributing to the reduction of blood lipid levels.
[14]

 Barnyard millet 

serves as an alternative to rice for individuals with diabetes. Jhangora contains significantly 

higher levels of crude protein, crude fat, and crude fiber compared to rice, with values of 

9.39, 2.0, and 6.3 percent, respectively. Barnyard millet contained higher levels of total 

dietary fiber (11.4%), resistant starch (12.81%), tannin (67.8%), and total antioxidant activity 

(59.23%) compared to rice, a widely consumed cereal. Jhangora contains a significant 

amount of iron, ranging from approximately 15.6 to 18.6 mg per 100 grams, which is 

considerably higher than that found in other millets and staple cereals.
[12]

 The high ratio of 

carbohydrates to crude fiber helps keep blood sugar levels stable by slowing down the release 

of sugars into the blood. In studies involving rats, the resistant starch found in barnyard millet 

has demonstrated the ability to reduce blood glucose levels, serum cholesterol, and 

triglycerides. Millets possess a significantly lower average glycemic index (GI) of 

approximately 52.7, in contrast to milled rice, which has an average GI of around 71.7. This 

indicates that millets release glucose into the bloodstream at a slower rate. 
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Table 1: Nutritional value of Sawa rice and white rice per 100g 

[7],[8],[15],[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31],[32],[33],

[34],[35],[36] 

S. No. Nutrition Sawa rice White rice 

1. Carbohydrate 51.5-77.08 % 73-88.87% 

2. Crude fiber 5.41-18.0% 0.6-1.0% 

3. Crude fat 1.5-6.3% 1.6-2.8% 

4. Protein 6.7-12.7% 7.1-8.3% 

5. Calorific value 327-398 kcal 363-385 kcal 

6. Dietary fiber 6.0-15% 1.58% 

7. Moisture content 8.66-8.74% 11.78% 

8. Minerals 2.1-4.4% 0.6% 

9. Crude ash 2.0-5.4% 1.0-1.5% 

10. Iron 5.0-22.98mg 0.7-5.4 mg 

11. Zinc 0.4-5.9mg 1.5-2.2 mg 

12. Phosphorus 280mg 160 mg 

 

3. HEALTH BENEFITS AND PHARMACOLOGICAL ACTIVITIES OF SAWA 

RICE 

Barnyard millet can assist in addressing various health and dietary issues, including obesity, 

diabetes, heart disease, malnutrition, skin disorders, cancer, and celiac disease. Due to its 

high content of slowly digestible carbohydrates, it gradually releases glucose into the 

bloodstream, aiding in the maintenance of stable blood sugar levels. In contrast, the 

consumption of white rice has been associated with an increased risk of Type 2 Diabetes 

Mellitus.
[37],[38]

 Barnyard millet serves as an alternative to rice for individuals with diabetes. 

Jhangora contains 9.39% crude protein, 2.0% crude fat, and 6.3% crude fiber, along with 

essential micronutrients such as iron (Fe) and zinc (Zn), which are associated with various 

health advantages. These nutritional levels significantly surpass those found in rice. Barnyard 

millet contained higher levels of total dietary fiber (11.4%), resistant starch (12.81%), tannin 

(67.8%), and total antioxidant activity (59.23%) compared to rice, a common staple cereal,
[12]

 

White rice has a higher glycemic index (GI) because it converts starch into simpler sugars, 

leading to a rapid increase in blood sugar levels. This occurs partly due to the milling process, 

which eliminates the bran that holds the majority of the fiber. But white rice generally has 

less minerals because most of the bran, which is high in minerals, is taken out from it.
[39] 

Barnyard millet is a great source of fiber. It has anti-mutagenic, anti-inflammatory, and 

antioxidant properties. It also helps keep blood pressure and blood sugar levels in check, 

which is good for metabolic health.
[40]

 Barnyard millet is rich in starch and low in sugar, 

making it an excellent food choice for individuals with diabetes.
[7],[17]

 Diabetics can prevent 
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spikes in glucose levels by replacing white rice with barnyard millet. We discovered a 

significant connection between the consumption of large amounts of white rice and various 

risk factors for cardiovascular diseases, including type 2 diabetes and metabolic syndrome.
[41] 

Conversely, a high intake of refined rice has also been associated with metabolic syndrome, 

type 2 diabetes, and cardiovascular diseases. In contrast, regularly consuming barnyard millet 

meal has been associated with a reduced glycemic index (GI) in individuals with type 2 

diabetes. Rodents that consumed a diet consisting of native and treated starch from barnyard 

millet exhibited reduced levels of blood glucose, serum cholesterol, and triglycerides 

compared to those that were fed rice and other lesser millets.
[17]

 Barnyard millet serves as an 

excellent alternative to rice for individuals with gluten sensitivities. The barnyard millet is 

gluten-free, similar to all other types of millet, making it suitable for individuals who are 

unable to consume gluten, such as those with celiac disease. Millet serves as an alternative to 

both rice and wheat. Barnyard millet is low in calories and serves as an excellent source of 

protein that is easily digestible. Millets are recognized for their high content of phenolic 

acids, tannins, and phytate, all of which are classified as "antinutrients." But these 

antinutrients lower the chance of getting colon and breast cancer in animals.
[42]

 Barnyard 

millet has antioxidants that come from its phytochemicals. These may help to prevent cells 

from oxidative damage and lower inflammation rate, which is good for overall health and 

well-being.
[43] 

Flavonoids, anthocyanins, tannins, and phenolic acid are all phenolic 

compounds found in millet. They act as antioxidants and are very important for boosting the 

immune system. They may also help fight oxidative stress and inflammation, which can 

improve overall health and well-being.
[44] 

 

4. CONCLUSION 

This review shows that there are clear differences in the nutrition, health, and pharmacology 

of white rice (Oryza sativa) and barnyard millet (Echinochloa frumentacea). Barnyard millet 

is a better dietary choice because of its high nutritional value. White rice remains a 

fundamental food source globally; however, the polishing process increases its glycemic 

index while reducing its fiber content and micronutrient levels. This alteration is associated 

with metabolic disorders such as type 2 diabetes, obesity, and heart disease. Conversely, 

barnyard millet is a whole grain that retains its bran and germ layers. This indicates that it is 

rich in dietary fiber, resistant starch, essential minerals, and bioactive phytochemicals. The 

research indicate that barnyard millet has a slightly lower glycemic index, which releases 

glucose more slowly, hence improves lipid metabolism, and has a strong antioxidant, anti-
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inflammatory, and antidiabetic effects. It is also good for people with celiac disease and 

gluten intolerance because it doesn't contain any amount gluten. So, switching out white rice 

for barnyard millet on a regular basis may help with blood sugar control, lower the risk of 

heart disease and diabetes, and overall nutritional security. In conclusion, promoting barnyard 

millet as an alternative to white rice that can play a crucial role in reducing lifestyle related 

metabolic disorders and improving public health. Future research should focus on 

comprehensive clinical trials, the refinement of processing methods, and increased consumer 

awareness to promote wider dietary incorporation. 
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