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Abstract: The medicinal herb Centaurium erythraea is well-known for its natural ability to treat digestive issues 

like dyspepsia and liver insufficiency by promoting the secretions of the liver and esophagus. This study aimed 

to analyze the effectiveness of Centaurium erythraea extracts in treating diabetes. Decoction and Soxhlet 

procedures were used to examine the extracts, with water serving as the solvent. The extracts were tested for 

antioxidant capacity, antimicrobial effects, and inhibitory effects on alpha-amylase activity. In comparison to 

the aqueous extract, the decocted extract had higher levels of polyphenols, total tannins, and anthocyanins, as 

well as more effective antioxidant capacities. Due to its reduction of alpha-amylase activity and enteric 

absorption of glucose, Centaurium erythraea has also shown considerable anti-hyperglycemic action. 

Keywords: diabetes type II; centaurium erythraea; medicinal plant; phytochemical characterization; 

antioxidant activity 

 

Introduction 

Unmanaged diabetes can result in severe complications. It is a persistent ailment that impedes 

the body's ability to process and retain dietary sugars, causing excessive levels of glucose in the blood 

(known as hyperglycemia). This can occur when the pancreas fails to generate sufficient insulin, a 

hormone required to assimilate glucose into cells. Regrettably, diabetes remains an incurable 

condition that arises when the body cannot effectively utilize glucose or insulin [1]. Type 2 diabetes 

is primarily associated with lifestyle factors, including poor diet, lack of physical activity, and obesity. 

Genetics also play a role, as individuals with a family history of diabetes are at a higher risk. One of 

the key features of Type 2 diabetes is insulin resistance. In this condition, the body's cells become less 

responsive to the effects of insulin, making it difficult for glucose to enter cells and be used for energy. 

This results in elevated blood sugar levels. While insulin resistance is a major factor, many people 

with Type 2 diabetes also experience a decline in insulin production by the pancreas over time. This 

contributes to the overall inability to regulate blood sugar effectively [2]. 

Morocco is home to a thriving PAM industry, recognized as one of the most prolific in the world. 

The country's rich ecosystems nurture a wide variety of around 400 species, each with distinct and 

valuable therapeutic and aromatic properties. Of the 4200 vascular species found here, 382 (9% of the 

total Moroccan flora) are specifically employed for their medicinal benefits. These plants show great 

promise for further development, particularly for export [3].  

Centaurium erythraea, commonly referred to as European centaury, is a diminutive herbaceous 

plant exhibiting either an annual or biennial life cycle. It typically attains a stature ranging from 10 to 

50 centimeters. This botanical species is notably recognized for its conspicuous star-shaped flowers, 

which manifest in vibrant hues spanning from vivid pink to deep crimson, each characterized by the 

presence of five distinct petals. While indigenous to Europe, Centaurium erythraea has demonstrated 
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adaptability to diverse ecological niches outside its native habitat like Mediterranean countries such 

as Morocco [4]. It tends to thrive in varied ecosystems, frequently occupying open grasslands, 

meadows, and the fringes of woodland regions. 

Centaurium erythraea boasts an extensive historical legacy within traditional herbal medicine, 

primarily revered for its well-documented bitter profile. Over successive generations, it has earned 

a distinguished status as a venerable digestive tonic and a potent appetite stimulant. The plant's 

pharmacological attributes are underpinned by its intricate phytochemical composition, 

encompassing a range of bioactive constituents such as iridoids, flavonoids, and xanthones. These 

chemical entities collectively account for their multifaceted medicinal properties [2–5].  

Within the sphere of scientific inquiry, several publications and scientific studies have 

mentioned the plant Centaurium erythraea which has garnered substantial attention for its potential 

therapeutic implications, notably in the context of enhancing gastrointestinal well-being and 

addressing prevalent ailments like dyspepsia and anorexia. Consequently, it is frequently harnessed 

as a pivotal constituent in a plethora of herbal remedies and natural healthcare products which is 

utilized in traditional medicine and has been shown to have anti-diabetic properties as well as the 

potential to treat allergies and digestive problems. [6–9]  

The aims of this study: i) Chemical characterization of Centaurium erythraea’s extracts and ii) 

Identification of the antioxidant and antidiabetic potential of the plant in STZ-inducted diabetic rats 

in vitro and in vivo. 

Materials and Methods 

1. Plant and decoction preparation 

The aerial portion of Centaurium erythraea was the plant material used in this investigation, 

collected from the Ouezzane region (GPS: 35.16878, -5.2636), by the agricultural cooperative 

Ghzawa. The drying was carried out naturally on paper for 15 days, away from light and humidity, 

at ambient temperature (about 25°C). To produce an aqueous extract, 30g of plant material (powder) 

was dissolved in 600 ml of distillate water on a magnetic agitator for one hour at a temperature of 

80°C while being mixed with the aid of a barometer at a rate of 500 revolutions per minute. The decoct 

was then filtered twice, peeled, and put through the oven using silicone molds for 24 hours at the 

same temperature. the decocted extract is kept in appropriate vials with a yield of 21.3%. 

2. Total phenol content quantification  

Polyphenols Contents 

To determine the polyphenol levels in various plant extracts, the Folin-Ciocalteu reagent is used. 

This method is a modified version of the one described by [10]. 0.1 mL of each extract is taken and 

mixed with 2 mL of a freshly prepared 2% sodium carbonate solution. The mixture is then stirred 

using a vortex and left to incubate for 5 minutes. 100 μl of the Folin Ciocalteu 0.1N reagent is added 

to the mixture and incubated at room temperature, while protecting it from light, for 30 minutes. a 

760 nm spectrophotometer is used to measure the absorbance against a white reference. The amount 

of phenolic compounds in extracts can be determined by measuring the maximum absorbance at 760 

nm. To create a calibration curve, gallic acid is used as a positive control under the same conditions. 

The final results are reported as the amount of gallic acid equivalent per gram of dry vegetable matter 

in milligrams (Figure 1). 
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Figure 1. Timeline of the oral glucose tolerance test in normal Rats. 

Flavonoids Contents 

The determination of total flavonoid content in the crude extracts was conducted using the 

aluminum trichloride colorimetric method described by Chang et al. (2002). This method utilizes the 

reaction between aluminum chloride and the oxygen atoms present in carbons 4 and 5 of flavonoids, 

resulting in the formation of yellowish complexes. Each extract, appropriately diluted in its original 

solvent, was mixed with 1 ml of AlCl3 (2% methanol solution). Following a 10-minute reaction 

period, absorbance was measured at 430nm utilizing a UV-VIS spectrophotometer. The flavonoid 

concentrations were then expressed in micrograms of quercetin equivalent per milligram of dry 

extract (μg EQ/mg extract). Figure 2 

 

Figure 2. Gallic acid calibration curve. 

Tannins Contents  

To measure the amount of condensed tannins in a sample, the vanillin method is used. This 

involves reacting the sample with vanillin in an acidic solution. To do this, 400μl of the sample or 

standard is mixed with a solution of vanillin (4% in methanol) and concentrated hydrochloric acid. 

The mixture is left for 15 minutes and the absorbance is measured at 500nm against a white 

background. The amount of condensed tannins is calculated using calibration ranges established with 

catechin (ranging from 0-300μg/ml) and is expressed in micrograms of catechin equivalent per 

milligram of extract (μg ECT/mg extract). Figure 3. 
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Figure 3. Quercetin calibration curve. 

Anthocyanin Contents 

Many plants contain anthocyanins, which are colorants found in their leaves and fruits. Like 

other polyphenols, anthocyanins have phenolic hydroxyl groups (Ar-OH) that can neutralize free 

radicals by providing them with H. The spectrophotometric method of differential pH is a quick and 

accurate way to measure total anthocyanins, even when there are degraded polymerized pigments 

and other interfering compounds present. Anthocyanins can change structure and color depending 

on the pH level. At pH 1, the colored form (oxonium) is dominant, while at pH 4.5, the colorless form 

(hemiacetic) is dominant. 

3. Antioxidant activity determination  

Total Antioxidant Activity 

The measurement of the total antioxidant activity is conducted using a method that involves the 

ability of the extracts to reduce the molybdenum Mo. The first step in this process is to activate the 

water bath and set the temperature to 99°C. Following this, a volume of extract (either 5 or 10 µl) 

(mother C = 25 mg/ml) is transferred to a test tube. 1 ml of ammonium molybdate (4mM), 1 ml of 

sodium phosphate (28), and 1 ml of sulphuryl acid (0.6M) are then added to the test tube. The mixture 

is then stirred and covered with a lid without using food film. The mixture is incubated at 95°C for 

90 minutes and then normalized at room temperature for 20-30 minutes. The final step is to measure 

the absorbance at 270 nm against a white that contains only the reagent. The total antioxidant capacity 

of the analyzed extracts is expressed using the number of equivalents of ascorbic acid in a gram of 

dry extract (mg EAA/1 g DE). To calculate this value, we use the calibration curve (y = 0.0413x + 

0.0209: R² = 0.9971). This method is a reliable way to determine the antioxidant activity of extracts 

and is widely used in both academic and business settings. 

DPPH Scavenging Activity Assay 

The DPPH+ compound is a stable and bright purple radical cation that has its maximum 

absorbance at 517 nm. The DPPH test measures the antiradical power of plant extracts or pure 

molecules in a model system that can be organic solvent or water. [11,12]  

To begin the experiment, 2.4 mg of DPPH is measured and placed onto an aluminum foil. Next, 

a 2.4% DPPH solution is prepared by stirring 2.4 mg of DPPH into 100 ml of EtOH for 30 minutes. 

Once the DPPH solution is ready, pre-calculated extracts are added to the tubes, and 200 µl of pure 

EtOH is added to each tube to complete the volume. Using a burette that has been rinsed with pure 

ethanol, 2.8 ml of the DPPH ethanolic solution is added to each tube. After stirring and incubating 

the prepared DPPH solution for 30 minutes, the reading is taken at 517 nm against a control that 

contains 200 µl of EtOH and 2.8 ml of DPPH that has been prepared under the same conditions. 
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Ferric-Reducing Power Assay 

This method involves using an antioxidant to convert ferric iron (Fe3+) in the potassium 

ferrocyanide complex (K3Fe (CN)6) to ferrous iron (Fe2+), as seen by the change from yellow to blue-

green color. The intensity of this color change is measured using spectrophotometry at 700 nm. To 

perform the test, 10 μl of the sample is placed in triplicate on a 96-well microplate, followed by the 

addition of 40 μl of phosphate buffer (pH 6.6) and 50 μl of potassium ferricyanide (1%) K3Fe (CN)6 

(1g K3Fe (CN)6 in 100ml of water) to each well. The plate is then incubated at 50°C for 20 minutes. 

Next, 50 μl of 10% trichloroacetic acid (TCA), 40 μl of water, and 10 μl of 0.1% ferric chloride (FeCl3) 

are added to each well. The microplate is then inserted into a spectrophotometer to measure the 

absorption at 700nm. 

4. Statistic study 

Data were reported as mean±SD. The results were compared using ANOVA analysis of variance, 

followed by a test to compare means among the groups. Differences were considered statistically 

significant at p < 0.05. 

5. Determination of antidiabetic activity 

Acute Toxicity Test 

Test Objective: The purpose of this test is to demonstrate that the therapeutic dose does not have 

short-term toxicity in normal mice. 

Animals: A study was carried out on male and female albino mice. These mice were bred and 

raised at the pet store of the Faculty of Medicine and Pharmacy Rabat. The mice were kept in optimal 

breeding conditions with a photoperiod of 12 hours of light and 12 hours of darkness, as well as a 

temperature of 22 2°C. Additionally, the mice had free access to both food and water. 

Mouse Distribution: To test the effects of a plant, 4 groups of fasting albino mice (20-35 g) were 

randomly created, with 6 mice in each group and equal male-to-female ratios. The control group 

received 2,4 mL/kg of ED. The other three groups received the plant decocted at 0.5 g/kg, 1 g/kg, and 

2 g/kg, respectively. 

Test Flow: Mice receive one dose of decoct extract and are observed for 10 hours for toxicity. They 

are monitored for 14 days for any additional signs of toxicity. 

Purpose of the Study: The study aims to explore the postprandial hypoglycemic impact of the 

extracts on normal rats overloaded with D-glucose. 

Animals: The study was conducted on both male and female Wistar rats. These animals were 

bred and raised at the pet shop located in the Faculty of Medicine and Pharmacy of Rabat. They were 

subjected to a 12-hour light/12-hour dark photoperiod and a temperature controlled at 22 2°C. The 

rats were maintained in optimal breeding conditions with unlimited access to water and food. 

Oral Glucose Tolerance Test (OGTT) 

To determine the antihyperglycemic effect (postprandial glycemia) of these extracts in vivo, the 

oral glucose tolerance test was conducted. The normal rats were segregated into three groups for each 

plant (n=6; ♂/♀=1): 

1. Control: Normal rats that were given distilled water (2,5 mL/kg). 

2. Decocted: Normal rats that were given extract (50 mg/kg). 

3. Glib: Normal rats that were given Glibenclamide (2 mg/mL). 

Study of the Anti-Hyperglycemic Effect of PAM Extracts in Diabetic Rats (by Streptozotocin) 

To induce diabetes in rats, a single dose of Streptozotocin (40 mg/kg body weight) dissolved in 

sterile normal saline was injected intraperitoneally after an overnight fast. Blood glucose levels were 
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measured on day 3 using the Glucose Oxidase method. Rats with blood glucose levels of 10mmol/L 

or higher were considered diabetic and given the extract once daily until the experiment ended. [12] 

After inducing diabetes, a group of rats was divided into three subgroups consisting of four rats each. 

They were all kept in the same conditions. The first subgroup, called Group 1, served as the control 

and received a standard diet with normal drinking water for 21 days. The second subgroup, called 

Group 2, consisted of diabetic rats that received a standard diet with normal drinking water for 21 

days. The third subgroup, called Group 3, consisted of diabetic rats that were treated with a decocted 

extract of Centaurium erythraea (at a dose of 50 mg/kg) for 21 days. Glucose kinetics was performed 

on all rats of all groups; glucose was taken at t0 (basal glucose), t60 min, t90 min, t120 min, and t180 

min. (Figure 4) 

 

Figure 4. Catechin calibration curve. 

Results and Discussion 

This study aims to evaluate the biological potential of Centaurium erythraea and identify the 

secondary metabolites contained in its aerial part that may act against Diabetes type II. Furthermore, 

to test two techniques (simple decoction and Soxhlet extraction) for extracting bioactive molecules 

from EC using water and ethanol as solvents. This choice may be explained by the analysis of the 

results of the ethnobotanical survey of [13–15] presume that the majority of the Moroccan population 

uses decoction or extraction with only water to extract the active ingredients of medicinal plants. In 

addition, water is non-toxic and can be simply used to prepare a future drug. Ethanol is also known 

for its ability to separate polar and nonpolar compounds. The decocted and aqueous extracts were 

21.3% and 18.03%, respectively, in terms of yield. While the yield of the hydroalcoholic extract was 

the lowest at 17.43%. For decoction extraction, the solvent can become saturated with extracted 

compounds in the initial few minutes and cannot be regenerated.  

Chemical Characterization  

The determination of polyphenols in the crude extract was performed using the Folin Ciocalteu 

method, employing a calibration range established with varying gallic acid concentrations. Figure 5 

illustrates the range of gallic acid concentrations utilized for polyphenol determination and the 

respective absorbances measured at 760nm. 

In the ethanolic extract, the polyphenol content is 7.913 mg GA equivalents per gram of dry mass 

(mg GA equivalents/g MS), whereas the aqueous extract contains 4.103 mg GA equivalents/g MS. 

Notably, the ethanolic extract exhibits the highest polyphenol content when compared to the 

decocted extract, which contains 3.749 mg GA equivalents/g MS. 
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Figure 5. Results of determination of polyphenols in Centaurium erythraea. 

The determination of flavonoids in the crude extract was carried out using a calibration range 

established with various concentrations of quercetin. The range of quercetin concentrations used for 

flavonoid determination and their respective absorbances measured at 430 nm are as follows: 

0,5,10,15,20 and 25 µg /ml. 

The enclosed results in Figure 6 illustrate the flavonoid content in the three extracts of 

Centaurium erythraea. Notably, the hydroalcoholic extract stands out with a notably high 

concentration of 5.771 mg EQ/g MS, followed by the aqueous extract at 2.399 mg EQ/g MS. In 

comparison, the decocted extract displays a lower flavonoid content, measuring 1.964 mg EQ/g MS 

 

Figure 6. Results of determination of flavonoids in Centaurium erythraea. 

Both the aqueous and hydroalcoholic extracts exhibit elevated levels of tannins, with 

concentrations of 2.46 mg EC/g MS and 1.28 mg EC/g MS, respectively. In contrast, the decocted 

extract demonstrates a comparatively lower tannin content, measuring 0.31 mg EC/g MS. In terms of 

anthocyanin content, it's noteworthy that both the decocted and ethanolic extracts exhibit higher 

levels, measuring 1.31 ± 0.016 mg/mL each. In contrast, the aqueous extract contains a comparatively 

lower amount of anthocyanins, registering at 0.46 ± 0.03 mg/mL. 

Furthermore, our findings reinforce the notion of C. erythraea being a rich source of 

polyphenols. This observation aligns with previous research, including the work of [16], which 

reported diverse pharmacological effects associated with the decoction of C. erythraea. Additionally, 

studies by [17] and [18] have emphasized the significance of various chemical compounds, especially 

xanthones, found in C. erythraea [19]. Collectively, these studies contribute to our understanding of 

the potential health benefits and pharmacological properties of C. erythraea and underscore the 

importance of solvent choice in polyphenol extraction processes. Additional studies have 

corroborated the presence of flavonoids in the aqueous extract of Centaurium erythraea. For instance, 
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[20] identified twenty-two flavonoid compounds, including derivatives of quercetin and kaempferol, 

within the aqueous extract. 

Furthermore, a separate investigation of C. erythraea's aerial parts in a study conducted in 

Romania by [21] determined the total phenolic content in the ethanol extract to be 271.613 mg/L, 

expressed as gallic acid equivalents. These findings further affirm the rich phytochemical 

composition of Centaurium erythraea and its potential health-promoting properties. 

Tannins and anthocyanins are not commonly associated with Centaurium erythraea, which is in 

line with our study's findings and corroborated by another study [22,23], in this broader investigation 

covering various plant species, the analysis revealed that tannin content ranged from 4.4549 g/100g 

to 89.5833 g/100g, and anthocyanin content ranged from 1.2 mg/100g to 109.7 mg/100g across 

different plants. Notably, Centaurium erythraea exhibited one of the lower levels of tannins and 

anthocyanins among the tested plants. 

Total Antioxidant Activity 

The total antioxidant activity of Centaurium erythraea (C. erythraea) can vary depending on 

several factors, including the plant's growth conditions, the part of the plant used, and the method of 

extraction. Antioxidant activity is typically assessed through various assays, such as the DPPH (2,2-

diphenyl-1-picrylhydrazyl) assay, FRAP (Ferric Reducing Antioxidant Power) assay, or ORAC 

(Oxygen Radical Absorbance Capacity) assay, among others. 

To determine the total antioxidant activity of C. erythraea, researchers typically conduct these 

assays and express the results in terms of gallic acid equivalents, which is a common reference 

compound for antioxidant capacity. A calibration curve for ascorbic acid is prepared from a series of 

standard solutions of ascorbic acid with concentrations (0, 4, 8,12, 16, 20, 24, and 28 µg/ml), using a 

spectrophotometer, the absorbance of each standard solution is measured at 270 nm. The outcomes 

are displayed in Table 1, revealing distinct degrees of antioxidant efficacy among the various extracts. 

Notably, the aqueous extract exhibits potent antioxidant activity, as evidenced by its IC50 value of 

0.5483 ± 0.0084 mg AA/mg MS. In a closely ranked position is the ethanolic extract, demonstrating an 

IC50 value of 0.2485 ± 0.002 mg AA/mg MS. In contrast, the decocted extract displays the least 

pronounced antioxidant activity, with an IC50 value of 0.1311 ± 0.001 mg AA/mg MS. These findings 

underscore the variability in antioxidant potential across the different extracts, with the aqueous 

extract standing out as the most potent in this context [24,25].  

Table 1. total antioxidant activity of Centaurium erythraea extracts and standards. 

IC 50 [MG AA/MG MS] 

EXTRACTS 

 

Decocted 

extract 

Aqueous 

extract 

Ethanolic extract Ascorbic acid 

0. 1311 ± 0.001 0.5483 ± 0.0084 0.2485 ± 0.002 0,0413x + 0,0209 

DPPH Scavenging Activity Assay 

The results of the DPPH test in Table 2 showed less powerful antioxidant activity with a very 

similar IC50 for the aqueous (IC50 = 0,063±0,005 mg/ml) and ethanolic (0,09± 0,007 mg/ml) extracts 

than the decocted extract (0,186±0,103 mg/ml) comparing to standards. 

Table 2. DPPH scavenging activity of Centaurium erythraea and standards. 

IC 50 [MG/ML] 

EXTRACTS 

 

Decocted 

extract 

Aqueous 

extract 

Ethanolic 

extract 

BHT BHA 

0,286±0,103 0,063±0,005  0,09± 0,007 0.012 ± 0.001 0.006 ± 0.0031 
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The current results align harmoniously with the findings of a previous study conducted by [23]. 

In their research, they also identified significant antioxidant potential in both methanolic and 

aqueous extracts of Centaurium erythraea's aerial parts using the DPPH test. Their recorded IC50 

values were 0.232 ± 0.002 mg/mL and 0.208 ± 0.002 mg/mL, respectively. 

Interestingly, these values closely resemble those obtained in a study conducted by Bouyahya 

and their research team in 2019, where the ethanolic extract displayed an IC50 value of 382.25 ± 5.59 

μg/mL. This consistency in results across different studies reinforces the robust antioxidant potential 

of Centaurium erythraea's extracts and highlights their valuable role in scavenging free radicals, this 

bioactivity can likely be attributed to the presence of xanthones and phenolic compounds in 

Centaurium erythraea's extracts reported by [26]. 

Ferric-Reducing Power Assay  

The reducing power of the extract is presented in Table 3. The decocted extract has a higher 

reducing power (IC50= 0.4210 ± 0.001 mg AA/mg MS) compared to the Aqueous extract (IC50= 0.0989 

± 0.001 mg AA/mg MS) and the ethanolic extract (IC50 = 0,0439 ± 0,002 mg AA/mg MS). In the realm 

of antioxidant research, flavonoids, and phenolic acids have emerged as prominent subjects of study 

[27]. These compounds are well-regarded for their proficiency in neutralizing free radicals and 

exhibiting potent antioxidant properties, this antioxidative prowess can be attributed to the presence 

of several phenolic compounds within the extract, including esters of p-coumaric acid, ferulic acid, 

sinapic acid, and kaempferol [28]  

Table 3. C50 values of Centaurium erythraea extract for reducing power test. Determination of 

antidiabetic activity. 

IC 50 [MG AA/MG MS] 

EXTRACTS 

 

Decocted 

extract 

Aqueous extract Ethanolic  

extract 

Ascorbic acid 

0.4210 ± 0.001 0.0989 ± 0.001 0,0439 ± 0,002 0,0413x + 0,0209 

Acute Toxicity Test  

The test does not show any adverse effects or lethality in the tested organisms. 

Oral Glucose Tolerance Test (OGTT)  

The Oral Glucose Tolerance Test (OGTT) is a diagnostic tool used to evaluate how an 

individual's body processes glucose. It plays a critical role in diagnosing various glucose metabolism 

disorders, including diabetes and prediabetes, by monitoring blood glucose levels before and after 

the consumption of a standardized glucose solution. It provides valuable information about how the 

body handles glucose, which is essential for effective diabetes management and prevention. The 

OGTT is valuable because it can detect glucose metabolism abnormalities that may not be apparent 

through fasting blood glucose tests alone. 

This study explored the ability of the aqueous extract of Centaurium erythraea to combat 

diabetes. The investigation employed in vitro assays to evaluate their impact on the inhibition of two 

key enzymes, α-amylase and α-glucosidase. The results revealed that aqueous extract possessed anti-

hyperglycemic properties compared with Glibenclamide. This implies that the extract has the 

potential to lower elevated blood glucose levels, a critical aspect of diabetes management, a previous 

study on Centaurium’s aqueous extract declared the presence of a hypoglycemic effect by inhibition 

of the intestinal enzymes [29]. 
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Study of the Anti-Hyperglycemic Effect of PAM Extracts in Diabetic Rats (by Streptozotocin) 

In diabetic rats induced with streptozotocin (STZ), oral administration of C. erythraea aqueous 

extract at a dosage of 50 mg/kg body weight resulted in a significant reduction in blood glucose levels 

represented in the Tables 4 and 5. The negative control group maintained normal blood glucose levels 

at 0, 30, 60, 90, and 150 minutes. However, in the group of induced diabetic rats (the second group), 

blood glucose levels increased 30 minutes after the oral treatment. Notably, the third group of rats 

receiving 50 mg/kg of body weight of C. erythraea aqueous extract exhibited a decrease in blood 

glucose levels after 60 minutes into the study period. Many studies reported the effectiveness of the 

extracts of Centaurium erythraea against diabetes at 200 mg/kg body weight [9] 125, 250, and 

500 mg/kg body weight [30]. The antidiabetic effect of Centaurium, or Centaurium erythraea, may be 

due to several potential mechanisms or bioactive compounds found in the plant. Centaurium may 

contain bioactive compounds that can lower blood glucose levels. These compounds might work by 

increasing insulin sensitivity or promoting the uptake of glucose by cells. Also, Centaurium may 

inhibit enzymes like alpha-amylase and alpha-glucosidase, which are involved in carbohydrate 

digestion and glucose absorption. Inhibition of these enzymes can slow down the release of glucose 

into the bloodstream after eating [27]. In addition, Antioxidants found in Centaurium may protect 

pancreatic beta cells, which are responsible for producing insulin. By preserving beta cell function, 

these antioxidants may contribute to better blood glucose control [2–32]. It's important to note that 

while there may be theoretical reasons to believe Centaurium has antidiabetic properties, scientific 

studies are needed to confirm these effects and understand the specific mechanisms involved. 

Additionally, the efficacy and safety of Centaurium for diabetes management should be further 

investigated through rigorous research and clinical trials before it can be recommended as a 

treatment or supplement for diabetes 

Table 4. Blood glucose level of the 3 groups of rats. 

Control Glibenclamide (2 mg/Kg) Centaurium eryhtraea (50 mg/Kg) 

59 46,324 59,375 

62,66 56,15 61,325 

61,63 54 62,275 

63,34 48,5 58,5 

Table 5. Representing the control group, the group treated with Glibenclamide (at a dosage of 10 

mg/kg), and the group treated with Centaurium erythraea (at a dosage of 50 mg/kg). 

Time 

(min) 
Control 

Glibenclamide (2 

mg/Kg) 

Centaurium erythraea (50 

mg/Kg) 

R1 R2 R3 R4 R5 R1 R2 R3 R4 R1 R2 R3 R4 

0 

0,8

3 

0,9

1 

0,9

1 

0,9

0 

0,8

0 0,96 0,90 0,83 0,81 0,83 0,8 0,82 0,84 

30 

0,9

6 

0,9

2 

0,9

6 

0,9

3 

0,8

3 0,80 1,01 0,90 0,76 0,92 0,83 0,85 0,90 

60 

1,0

4 

1,0

4 

1,0

3 

1,0

4 

1,0

4 0,80 0,90 0,90 0,83 0,74 0,77 0,7 0,80 

90 

1,1

4 

1,1

8 

1,0

8 

1,2

0 

1,1

4 0,73 0,95 0,88 0,80 0,79 0,84 0,74 0,73 

120 

1,0

3 

1,0

2 

0,9

6 

1,0

3 

1,0

8 0,69 0,83 0,88 0,75 0,78 0,87 0,80 0,72 
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Conclusions 

Our research is centered on investigating bioactive molecules derived from medicinal plants that 

hold potential for the treatment of diabetes. We conducted three extractions, employing water 

(decoction) and aqueous and ethanol extraction using the Soxhlet method. Additionally, we 

performed chemical characterization of the medicinal plant Centaurium erythraea through 

experimental techniques, quantifying the concentrations of secondary metabolites including 

polyphenols, flavonoids, tannins, and anthocyanins in the three extracts. Our findings revealed that 

our extracts are abundant in secondary metabolites. Furthermore, we conducted assessments to 

evaluate total antioxidant activity, DPPH (2,2-diphenyl-1-picrylhydrazyl) scavenging activity, and 

iron-reducing power to comprehend Centaurium erythraea's capability to inhibit or mitigate 

oxidative molecules. The results underscored the significant antioxidant potential of Centaurium 

erythraea extracts. Regarding the anti-diabetic properties of the Centaurium erythraea extracts, our 

findings demonstrated the presence of a hypoglycemic effect in the decoction extract obtained from 

Centaurium erythraea. To develop an effective drug for diabetes management, it is imperative to 

expand our research by exploring other extracts utilizing various solvents and extraction 

methodologies. 
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