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Abstract---This study aims to determine the content of antioxidants, carbohydrates, and protein in Sorghum 

(Sorghum bicolor L. Moench) as an economically functional food ingredient during the COVID-19 pandemic. The 

research stages include the manufacture of sorghum seed extract, Antioxidant level testing using the DPPH test, 

carbohydrate content testing, and protein content determination using the Kjeldahl method, the Kjeldahl method 

consists of 3 stages, namely: the destruction stage, the distillation stage, and the titration stage. The results showed 

that Sorghum had an IC50 value of 88.8970 ppm, carbohydrate content of 71.8 g, and protein content of 9.68%. so 

that sorghum has the potential to develop functional food during the COVID-19 pandemic. 
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Introduction 

 

The COVID-19 pandemic not only has an impact on public health, but also affects the economic conditions, 

education, and social life of the Indonesian people. The outbreak of the COVID-19 pandemic virus. On March 11, 

2020, the World Health Organization categorized COVID-19 as a pandemic, where its spread made WHO declares 

an emergency and classified it as a chronic pandemic (WHO, 2020). The condition of the COVID-19 pandemic has 

suppressed global economic growth and has had social and economic impacts, especially in the agricultural sector. , 

April 2020) therefore the agricultural sector has begun to be developed by the government to support economic 

development in Indonesia (Berenguer & Faci, 2001; Farré & Faci, 2006). 

Indonesia is a country that has abundant sources of food wealth, in the field of agriculture many new varieties 

have emerged and had high economic value, one of the developments in agriculture that is currently developing is 

sorghum (Sorghum bicolor L. Moench) grain. The use of sorghum as a source of functional food has not been widely 

touched, so far it is still limited to its role in food diversification as a food source (Suarni, 2016). Whereas sorghum 

contains dietary fiber that the body needs (dietary fiber) which can have a positive effect on health. Health benefits, 

especially for the prevention of heart disease, obesity, reducing hypertension, maintaining blood sugar levels, and 

preventing colon cancer (Mupangwa et al., 2012; Sharanagat et al., 2019). 

The potential of sorghum in Indonesia is quite large with a variety of varieties, both local and introduced, but its 

development is not easy. Many problems are faced including social, cultural, and psychological where rice is a 

prestigious food (superior food) while sorghum is less prestigious (inferior food), whole wheat is a very prestigious 

imported food ingredient (Patel & Trivedi, 2016; Wiwekowati et al., 2017). Sorghum is a complementary food 

ingredient for rice which has a comparative advantage over other cereals such as corn, wheat, and rice. Antioxidants 
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in food play an important role in maintaining product quality, preventing rancidity, changes in nutritional value, 

changes in color and aroma, and other physical damage caused by oxidation reactions (Dewi et al., 2012). The 

antioxidants produced by the human body are not enough to fight free radicals, for that the body needs an intake of 

antioxidants from outside. From the explanation above, it is necessary to conduct research that aims to determine the 

content of antioxidants, carbohydrates, and protein in Sorghum (Sorghum bicolor L. Moench) as an economical 

functional food during the COVID-19 pandemic (Sudarmadji et al., 1989; Yen & Chen, 1995).  

 

Methods 

 

This type of research is experimental. The research stages are making sorghum seed extract, testing for antioxidant 

levels using the DPPH test, testing for carbohydrates, and determining protein levels using the Kjeldahl method, the 

Kjeldahl method consists of 3 stages, namely: the destruction stage, the distillation stage, and the titration stage. 

 

Results  

 

Sorghum has a high antioxidant test compared to corn. This shows that sorghum has strong free radical scavenging 

activity. Free radicals are compounds or molecules that contain one or more unpaired electrons in their outer orbitals 

(Moraes et al., 2015; Dlamini et al., 2007). The presence of unpaired electrons causes these compounds to be very 

reactive looking for partners, by attacking and binding electrons to molecules in the vicinity. Antioxidants are 

electron-donating compounds or reductants. This compound has a small molecular weight but can inactivate the 

development of oxidation reactions, by preventing the formation of radicals (Werdhasari, 2014). Antioxidants are 

also compounds that can inhibit oxidation reactions, by binding free radicals and highly reactive molecules, so that 

cell damage will be inhibited (Winarsi, 2007). Therefore, it is necessary to eat foods or foods that contain strong 

levels of antioxidants. 

 

Table 1 

The IC50 value of sorghum and corn extract 

 

Samples  IC50 (ppm) 

Sorghum  88.8970 

Corn 78.6790 

 

The effectiveness of a sample to scavenge free radicals from the DPPH method is named IC50. The definition of 

IC50 is a concentration that can reduce 50% of DPPH free radicals. The smaller the IC50 value, the greater the 

antioxidant activity. A compound is said to have very strong antioxidant activity if the IC50 value is less than 50 

ppm, a strong group IC50 is between 50-100 ppm, a moderate group if the IC50 value is 101-150 ppm, and a weak 

group if the IC50 value is between 150-200 ppm (Molyneux, 2003, 2004). From the results of Table 1. The IC50 

value in sorghum is 88.8970 ppm, and corn is 78.6790 including strong antioxidant activity. 

The carbohydrate content of sorghum is lower than that of corn. The low carbohydrate content of sorghum will 

be safe for consumption for patients suffering from degenerative diseases such as diabetes. Diets rich in fiber and 

low in carbohydrates are very effective in diabetics to prevent increased insulin levels in the blood, according to  

Santoso (2011). Sorghum has a low glycemic index of 44.69 so it is good for diabetics, as well as for healthy people 

who use it. prevent diabetes (Werdhasari, 2014). The basic nutrition of sorghum is not much different from other 

cereals. From the results of the study, the protein content of sorghum was higher than that of corn. 

 

Table 2 

The value carbohydrate content of sorghum and corn (g) 

 

Samples  Research Results (g) Based on research literature (g) 

Sorghum 7.8 70.7 

Corn 73.6 73.0 

 

Table 2. shows the results of the carbohydrate content of the research results in sorghum at 71.8g and in corn at 

73.6g, these results are not significantly different from the carbohydrate content from the literature (Source: 
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Directorate of Nutrition, Ministry of Health, Indonesia) (do Prado et al., 2019; Dykes & Rooney, 2006). The 

carbohydrate content of sorghum is lower than that of corn.  

 

Table 3 

The value protein content of sorghum and corn (%) 

 

Samples  Research Results (%) Based on research literature (%) 

Sorghum 9.68 10.40 

Corn  8.02 9.02 

 

Table 3. shows the results of the protein content of the research results on sorghum and corn of 9.68, and corn of 

8.02. these results were not significantly different from the protein content of the literature (Source: Directorate of 

Nutrition, Ministry of Health, Indonesia (1992)) (Yousif et al., 2012; Luzardo-Ocampo et al., 2020). The protein 

content of sorghum is lower than that of corn. Sorghum can be used as a functional crop substitute for rice and corn 

because its lower carbohydrate content and higher protein content make it potential to grow and become of higher 

economic value. How to plant sorghum is relatively easy and does not require a lot of water, because sorghum can 

live even in dry places (Sisein, 2014; Andriani & Isnaini, 2013). 

In Indonesia, the harvested area of sorghum in 1990-2010 was only about 25,000 ha and spread, so it was not 

included in the FAO statistical list. Sorghum crops in Indonesia are pressured by valuable commodities such as rice, 

corn, coconut, and other valuable food crops. The potential of sorghum as a functional crop in the pandemic era can 

be a solution to increase economic value and income during a pandemic, in addition to boosting the economy in 

terms of nutritional content, sorghum has a nutritional content that is not inferior to the nutritional content of corn. 

The active components of functional food elements in corn kernels are relatively no different from sorghum seeds, as 

well as their health benefits (Suarni & Yasin 2015), as a result of research by Schober et al. (2007); De Castro 

Palomino Siller (2007), informed that sorghum has the potential to be developed as a functional food because of its 

several chemical components. Sorghum has a lower gluten content and glycemic index (GI), making it very suitable 

for special nutritional diets. 

 

Conclusion 

 

Sorghum has an IC50 value of 88.8970 ppm, carbohydrate content of 71.8g, and protein content of 9.68%. so that 

sorghum has the potential to develop functional food during the COVID-19 pandemic. 
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