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Hotong flour (Setaria italica) can be used as a functional food as therapy in the 

treatment of diabetes mellitus by reduce cholesterol levels in the blood. Hotong 

is a rice-like food crop that is usually consumed by the people of Buru Island. 

Hotong seeds have quite high nutritional content, namely containing 11.18% 

protein, 2.36% fat, 73.36% carbohydrates, 11.78% water, and 1.32% ash. The 

energy produced per 100 grams of hotong seeds is 359 calories. Hotong plants 

can be used as an alternative commodity in a carbohydrate-producing food 

diversification program. This study aims to determine the potential dose of 

hotong flour in treating diabetes mellitus by reducing cholesterol levels in the 

blood of rat. This research used 24 wistar rats animals which were divided into 

6 groups which were given hotong flour for 21 days and the cholesterol levels 

were evaluated on the 7th, 14th, and 21st day. Determination of rat blood 

cholesterol levels using the enzymatic method. Hotong flour can reduce blood 

sugar levels at doses of 1 g/kg bw and 1.5 g/kg bw in rat that have been made 

diabetic by examination on days 7, 14 and 21 days. 
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INTRODUCTION 

Diabetes mellitus or diabetes is a chronic disease that can last a lifetime. Diabetes mellitus (DM) is caused 

by metabolic disorders that occur in the pancreas organ which is characterized by increased blood sugar or 

often referred to as hyperglycemia which is caused by a decrease in the amount of insulin from the pancreas. 

Diabetes can cause cardiovascular disorders, which are quite serious diseases if treatment is not given 

immediately, which can increase hypertension (Narayan, 2003). Diabetes has 2 types, namely type 1 diabetes 

mellitus which is the result of an autoimmune reaction against pancreatic cell proteins, while type 2 diabetes 

is caused by a combination of genetic factors related to impaired insulin secretion, insulin resistance and 

environmental factors such as obesity, overeating, undereating, exercise and stress, and aging. Diabetes 

mellitus can arise due to exocrine pancreatic disease when damage occurs to the majority of the islets of the 

pancreas. Insulin resistance in muscles is the earliest disorder detected in type 1 diabetes (Kong, 2024). The 

causes of insulin resistance are: obesity/overweight, excess glucorticoids (Cushing's syndrome or steroid 

therapy), excess growth hormone (acromegaly), pregnancy, gestational diabetes, polycystic ovary disease, 

lipodystrophy (acquired or genetic, associated with lipid accumulation in the liver), autoantibodies to the 

insulin receptor, insulin receptor mutations, peroxisome proliferator activator receptor (PPARγ) mutations, 

mutations causing genetic obesity (e.g.: melanocortin receptor mutations), and hemochromatosis (a hereditary 

disease that causes tissue iron accumulation). In type 1 diabetes, pancreatic beta cells have been destroyed by 

an autoimmune process, so insulin cannot be produced (Unnikrishnan, 2024). 

Fasting hyperglycemia occurs due to glucose production that cannot be measured by the liver. Although 

glucose in food remains in the blood and causes postprandial hyperglycemia (after eating), glucose cannot be 

stored in the liver. If the glucose concentration in the blood is high enough, the kidneys will not be able to 

reabsorb all the glucose that has been filtered (Mittendorfer et al., 2024). Therefore, the kidneys cannot absorb 

all the filtered glucose. As a result, it appears in the urine (diabetes). When excess glucose is excreted in the 

urine, this waste will be accompanied by excessive electrolytes. This condition is called osmotic diuresis. 

Excessive fluid loss can cause increased urination (polyuria) and thirst (polydipsia). Insulin deficiency can also 

disrupt protein and fat metabolism, leading to weight loss. If there is a lack of insulin, the excess protein in the 

circulating blood will not be stored in the tissues. In the absence of insulin, all aspects of fat metabolism are 

greatly increased. Usually this occurs between meals, when insulin secretion is minimal, but when insulin 

secretion approaches, fat metabolism in diabetes will increase significantly (Su et al., 2024). To overcome 

insulin resistance and prevent the formation of glucose in the blood, it is necessary to increase the amount of 

insulin secreted by pancreatic beta cells. In sufferers of impaired glucose tolerance, this condition occurs due 

to excessive insulin secretion, and glucose levels will remain at normal levels or increase slightly. However, 

if the pancreatic beta cells cannot meet the increased demand for insulin, then glucose levels will increase and 

type II diabetes will develop (Fan et al., 2024). 

Diabetes is often caused by genetic factors and a person's behavior or lifestyle. Apart from that, social 

environmental factors and the use of health services also cause diabetes and its complications. Diabetes can 

affect various organ systems in the human body over a certain period of time, which are called complications. 

Diabetes complications can be divided into microvascular and macrovascular (Sari et al., 2024). Microvascular 

complications include nervous system damage (neuropathy), kidney system damage (nephropathy) and eye 

damage (retinopathy). Risk factors for type 2 diabetes mellitus include age, physical activity, smoke exposure, 

body mass index, blood pressure, stress, lifestyle, family history, cholesterol, triglycerides, history of glucose 

abnormalities and other disorders (Jalali et al., 2024). Tests for diabetes mellitus that can be carried out include 

random blood sugar checks, fasting blood sugar checks, 2-hour prandial blood sugar checks, hBa1c checks, 

and oral glucose tolerance checks. Diagnosis of checking blood sugar levels such as fasting blood sugar > 126 

mg/dL, 2-hour blood sugar > 200 mg/dL, random blood sugar > 200 mg/dL. This reference applies throughout 

the world. Another way of diagnosis is by measuring HbA1c > 6.5%. Prediabetes is a patient with fasting 

blood glucose levels between 100 mg/dL to 125 mg/dL; or 2 hours of fasting between 140 mg/dL to 199 

mg/dL, or A1C levels between 5.7–6.4% (Rothberg, 2024). Treatment that can be done for diabetes mellitus 

sufferers is insulin therapy, taking diabetes medication, trying alternative treatments, undergoing surgery and 

improving life style (Yadav et al., 2024). 

Diabetes mellitus can be treated by several synthetic drugs such as insulin and oral hypoglycemic agents. 

However, they have some side effects at higher doses, and oral medications are not suitable for use during 

pregnancy. Thus, one effort to manage diabetes mellitus is through non-pharmacological therapy, namely by 
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consuming functional foods. Functional food is categorized as food that contains active compounds that have 

health benefits (Elkhalifa et al., 2024). Functional foods come from natural ingredients that improve the 

immune system, prevent disease, help to recover from certain disease conditions, control physical and mental 

disorders, and prevent aging. Currently, there are many food products circulating in Indonesia that have certain 

physiological benefits, such as lowering blood sugar, lowering cholesterol levels, increasing calcium 

absorption, lowering blood pressure, and others that come from various groups of compounds such as fiber, 

oligosaccharides, isoflavones, polyphenols, peptides, unsaturated fatty acids, lactic acid bacteria or others 

(Kumar et al., 2024). In Maluku, a potential source of ingredients that can be used as a natural functional food 

source to treat diabetes mellitus is the hotong plant. Hotong is a plant originating from the island of Buru, 

Maluku province, consumed by local people as a substitute for rice. The use of hotong seeds as an alternative 

food to lower cholesterol levels is not yet widely known by the public. This is because there is no scientific 

evidence regarding the truth of its efficacy in reducing blood cholesterol levels. For this reason, it is necessary 

to carry out research on gived hotong flour to reduce cholesterol levels in rat. 

 

MATERIALS AND METHOD 

This research was an experimental study using 3 month old male Sprague dawley rats divided into 6 groups. 

Group 1 as a control was given water. Group 2 as a negative control was only given the hyperuricemia inductor 

potassium oxonate 250 mg/kg bw. Group 3 as a positive control was gived allopurinol 5 mg/kg bw. Group 4 

was gived hotong flour 1 gram/kg bw. Group 5 hotong flour 1.5 grams/kg bw. Group 6 was gived hotong flour 

2.5 grams/kg bw. The dose of potassium oxonate that can cause hyperuricemia in test animals is 250 mg/kg 

bw. The dose of Allopurinol used in the treatment of rat with hyperuricemia was 5 mg/kg bw rat. Induction of 

hyperuricemia was carried out by dissolving 250 mg/kg bw of potassium oxonate in 0.5% CMC-Na, 

administered via the intraperitoneal route to each test animal treatment, two hours after administration of 

hotong flour on days 0, 7, 14, 21 days. Hotong flour is gived twice a day. Blood samples were taken from rat, 

carried out 2 hours after potassium oxonate induction. 

Data analysis was carried out by processing the recorded absorbance data and calculating it into blood 

cholesterol levels in mg/dL units. The tools used were: rat cage, rat drinker, glucometer, syringe plunger, 

analytical scale, gloves, blender, flour sieve, syringe, measuring cup, rotary evaporator, and 500 mL beaker 

glass. The materials used were 3 month old male rats weighing around 250 g, cotton, physiological NaCl, 

hotong seeds, sterile distilled water, absolute ethanol, technical glucose, and glucose strips. 

 

RESULTS AND DISCUSSION 

Hotong flour uses as raw material 5 kg of ground hotong seeds taken from Waeperang Village, Buru Island, 

Maluku, Indonesia. Determination of rat blood cholesterol levels used the enzymatic photometric test method, 

namely cholesterol oxidase phenol aminoantipyrone, is cholesterol in blood plasma reacting with cholesterol 

esterase to produce free cholesterol which then reacts with phenol, 4-aminoantipyrine with a peroxidase 

catalyst to form quinoneimine which is red in color. Quinoneimine is what absorbance is measured. The blood 

cholesterol levels of diabetic rat can be seen in Table 1. 

 

Table 1. Average value and standard deviation of rat blood cholesterol levels. 

Group 
Days 

0 7 14 21 

Control 58.38 ± 11 56.24 ± 55 57.62 ± 35 54.08 ± 19 

Control negative 76.33 ± 47 72.61 ± 52 79.70 ± 27 76.11 ± 39 

Control positive 60.41 ± 16 44.49 ± 39 67.30 ± 46 71.74 ± 15 

Hotong flour 1 g/kg bw 65.33 ± 27 40.46 ± 36 43.97 ± 84 68.77 ± 32 

Hotong flour 1.5 g/kg bw 77.21 ± 8 65.78 ± 26 56.90 ± 75 52.96 ± 39 

Hotong flour 2.5 g/kg bw 75.49 ± 30 76.50 ± 64 78.61 ± 31 73.57 ± 41 

 

In this study, rats were given hotong flour twice a day for 21 days and induced with the hyperuricemia 

inducer potassium oxonate and blood samples were taken two hours later. Blood samples were taken on day 

number 0, 7th, 14th and 21st. The blood was then centrifuged for 10 minutes at a speed of 8000 rpm. The blood 
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plasma that has been separated from the centrifugation results is transferred into a tube and reacted with 

CHOD-PAP reagent, then after the operating time (OT) the absorbance of the solution at the wavelength 

obtained is read (Zhang et al., 2024). Absorption data obtained from sampling day 0, 7th, 14th and 21st was then 

converted into blood cholesterol level data. The results of the conversion of data on blood cholesterol levels 

from each group showed changes from normal levels. Cholesterol levels in the treatment and control groups 

experienced irregular fluctuations, possibly due to the rats' hormones being uncontrolled. Blood cholesterol 

levels that occurred on 7th day in the positive control group (44.49 ± 39), hotong group 1 g/kg bw (40.46 ± 36), 

hotong group 1.5 g/kg bw (65.78 ± 26), lower than the negative control (72.61 ± 52) while the 2.5 g/kg bw 

hotong group (76.5 ± 64) was higher. On the 14th day, blood cholesterol in the positive control group (67.30 ± 

46), hotong group 1 g/kg bw (43.97 ± 84), hotong group 1.5 g/kg bw (56.90 ± 75), group hotong 2.5 g/kg bw 

(78.61 ± 31), lower than the negative control (79.70 ± 27). On the 21st day, blood cholesterol in the positive 

control group was (71.74 ± 15), the hotong group was 1 g/kg bw (68.77 ± 32), the hotong group was 1.5 g/kg 

bw (52.96 ± 39), the hotong 2.5 g/kg bw (73.57 ± 41), lower than the negative control (76.11 ± 39). 

Dietary fiber by consume foods in fiber experienced a significant reduction in the prevalence of 

hypertension, blood cholesterol levels and blood triglyceride levels. Intake of foods containing high levels of 

fiber can influence changes in blood cholesterol levels. The antioxidant activity contained in hotong is also 

one of the factors that influence changes in rat blood cholesterol (Yang et al., 2024). The antioxidant activity 

can reduce cholesterol levels by the mechanism of antioxidant activity from the active compounds contained 

in hotong flour, increasing the metabolism of cholesterol into bile acids, and increasing excretion, bile acids 

through feces. Hotong flour can be used as the main raw material in the production of foods containing soluble 

dietary fiber, which can be a new additional ingredient for research and development of functional foods. 

Hotong flour can be a functional food that can reduce blood cholesterol levels for diabetes sufferers. Hotong 

flour generally has a higher protein content than sweet potato flour, but lower than wheat flour, corn flour and 

cassava, but the carbohydrate content is higher (Citarrella et al., 2024). Hotong has a starch content of 90% 

and amylose 31.3-38.9%. Starch is of two types: amylose, a straight-chain polyglucan consisting of about 1000 

α-D (1→4) glucose; and amylopectin, a branched glucan consisting of approximately 4000 glucose units with 

many branches with α-D (1→6) bonds. Inside the granule. This molecular structure makes flour difficult for 

digestive enzymes such as amylase to access. The amylose and amylopectin contained in hotong flour are 

thought to play a role in reducing cholesterol levels in this study. The final result of amylose metabolism in 

the body is glucose, with the help of the amyloglucosidase and amylase enzymes glucose can be formed. 

 
CONCLUSION 

Hotong flour can be a functional food that can reduce blood cholesterol levels for diabetes sufferers. Intake 

of foods containing high levels of fiber can influence changes in blood cholesterol levels, increase the 

metabolism of cholesterol into bile acids, and increase the excretion of bile acids through feces. Cholesterol 

levels in the treatment group give hotong flour and the control experienced irregular fluctuations, possibly due 

to the hormones of the mice which could not be controlled. The blood cholesterol levels that occurred on the 

7th day in the positive control group, the hotong group was 1 g/kg bw, and the hotong group was 1.5 g/kg bw 

lower than the negative control, while the hotong group was 2.5 g/kg bw is higher. On the 14th day, blood 

cholesterol in the positive control group, the hotong group was 1 g/kg bw, the hotong group was 1.5 g/kg bw, 

the hotong group was 2.5 g/kg bw lower than the negative control. On the 21st day, blood cholesterol in the 

positive control group, the hotong group was 1 g/kg bw, the hotong group was 1.5 g/kg bw, the hotong group 

was 2.5 g/kg bw lower than the negative control. 
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