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Abstract 

 

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by elevated blood glucose levels, which can lead to various 

complications. Natural products, including red dragon fruit (Hylocereus polyrhizus), have gained attention for their potential antidiabetic 

properties due to their phytochemical content, particularly flavonoids. This study aimed to evaluate the phytochemical composition of red 

dragon fruit extract and its effect on blood glucose levels in alloxan-induced diabetic mice. Phytochemical screening was conducted 

qualitatively to identify the presence of secondary metabolites. Male mice were divided into five groups: a negative control group (no 

treatment), a positive control group (metformin 10 mg/kg BW), and three treatment groups (T1, T2, T3) receiving red dragon fruit extract 

at doses of 18.2, 36.4, and 72.8 mg/kg BW, respectively. Diabetes was induced by a single intraperitoneal injection of alloxan 

monohydrate (140 mg/kg BW). Treatments were administered orally once daily for 6 days. Blood glucose levels were measured on days 

0, 2, 4, and 6. Data were analyzed using the Friedmann test. Phytochemical screening confirmed the presence of flavonoids, tannins, 

alkaloids, and saponins in the extract. Statistical analysis showed no significant reduction in blood glucose levels after administration of 

red dragon fruit extract at any of the tested doses (p>0.05). Red dragon fruit extract did not exhibit a significant antihyperglycemic effect 

in alloxan-induced diabetic mice under the tested conditions. This may be attributed to suboptimal dosage, insufficient flavonoid 

concentration, or a less effective mechanism of action compared to standard therapy. Further studies are needed to optimize the 

formulation and evaluate its potential using different extraction methods or in combination with other bioactive compounds. 
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INTRODUCTION 
 

Diabetes mellitus (DM) is a chronic metabolic disease 

characterized by hyperglycemia resulting from defects in 

insulin secretion, insulin action, or both. According to the 

International Diabetes Federation, approximately 589 

million people aged 20-79 years worlwide were living 

with DM in 2024, and this number is projected to rise to 

853 million by 2050. Indonesia ranks among the top ten 

countries with the highest number of DM cases, with and 

estimated 20.4 million people affected in 2024 

(International Diabetes Foundation, 2025). Moreover, 

DM contributes significantly to morbidity and mortality, 

with complications such as cardiovascular disease, 

nephropathy, retinopathy, and neuropathy (Harreiter & 

Roden., 2023). 

Diabetes mellitus management generally involves 

pharmacological and non-pharmacological approaches, 

including lifestyle modification and the use of 

antidiabetic medications (Harreiter & Roden., 2023). 

However, long-term use of synthetic drugs can lead to 

adverse effects and impose economic burdens on 

patients. This has encouraged the exploration of 

alternative therapies derived from natural products, 

particularly medicinal plants, which are believed to offer 

therapeutic benefits with minimal side effects (Ali et al. 

2022; Pitaloka & Juwariyah, 2021). 

One such plant is red dragon fruit (Hylocereus 

polyrhizus), which is widely cultivated and easily 

accessible in Indonesia. This fruit is known to contain 

various bioactive compounds, including phenolic acids 

(such as hydroxycinnamates), beta carotene, flavonoids, 

belatains, vitamin C, as well as linoleic and linolenic 

acids (Arivalagan et al. 2021). These phytochemicals 

possess antioxidant properties that may contribute in 

reducing oxidative stress and improving insulin 

sensitivity, which are important in the context of DM 

(Benson et al. 2023). In addition, the dietary fiber in red 

dragon fruit, particularly pectin, is suggested to help 

regulate blood glucose levels by slowing glucose 

absorption through increased intestinal viscosity and 
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decreased diffusion rates (Benson et al. 2023). The 

antioxidant and phytochemical compounds may also 

support vascular health and enhance cell membrane 

permeability, potentially increasing cellular 

responsiveness to insulin. 

Considering the potential bioactive compounds 

present in red dragon fruit and the limited research on its 

overall phytochemical profile and antihyperglycemic 

effects, further investigation is warranted. Therefore, this 

study aimed to perform a qualitative phytochemical 

screening of red dragon fruit extract and to evaluate its 

effect on blood glucose levels in alloxan-induced diabetic 

mice. 

 

 

MATERIALS AND METHODS 
 

Materials 

The materials used in this study included fresh red 

dragon fruits (Hylocereus polyrhizus) obtained from a 

traditional market in the Denpasar area, Bali; 25 male 

Swiss-Webster mice; standard mice feed; distilled water 

(5 L); 96% ethanol (OneMed); and alloxan monohydrate 

(Sigma-Aldrich). Rice husks were also used as bedding 

material for the mice. For the antioxidant activity assay, 

additional materials included 1% hydrochloric acid 

(HCl), ascorbic acid as a standard antioxidant, and DPPH 

(2,2-diphenyl-1-picrylhydrazyl) kit. 

The tools utilized in this study included various 

standard glassware (beakers, glass funnels, measuring 

flasks, measuring cups, test tubes), filter papers, dropper 

pipettes, syringes (1 mL and 3 mL), glass stirrers, 

microscope slides, oral gavage (mice sonde), mice 

drinking bottles, mice cages, blood glucose strips, 

disposable gloves, face masks, hand sanitizers, tissues, 

glass jars, knives, cutting boards, filters, and a rotary 

evaporator. For the antioxidant activity test, additional 

tools used were a UV-Vis spectrophotometer, an 

analytical balance, aluminum foil, black glass bottles, 

dark vials, and other supporting laboratory equipment. 

 

Preparation of red dragon fruit extract 

Fresh red dragon fruits were thoroughly washed, peeled, 

and cut into small pieces. The fruit pieces were then 

dried in an oven at 40°C for seven days until completely 

dehydrated. The dried fruits were subsequently ground 

using a blender to obtain a fine powder. A total of 400 

grams of the dried powder was weighed and subjected to 

maceration with 2.8 liters of 96% ethanol (sample-to-

solvent ratio of 1:7). The maceration process was carried 

out for five days at room temperature, protected from 

light, with occasional stirring. After five days, the 

mixture was filtered, and the filtrate was concentrated 

using a rotary evaporator to obtain a thick extract. 

 

Phytochemical screening 

Phytochemical screening of the red dragon fruit extract 

was conducted qualitatively to detect the presence of 

flavonoids, alkaloids, saponins, and tannins. For 

flavonoid detection, the extract was placed into a test 

tube, then added with 1–2 grains of magnesium metal 

and 3 drops of concentrated hydrochloric acid, followed 

by the addition of amyl alcohol and vigorous shaking; the 

appearance of a reddish-yellow to red color indicated a 

positive result for flavonoids. Alkaloid detection 

involved mixing the extract with 1 mL of concentrated 

hydrochloric acid and 9 mL of distilled water, heating for 

2 minutes, cooling, and filtering; the filtrate was divided 

into three test tubes, and the addition of Wagner's reagent 

to each was performed—precipitate formation in at least 

two tubes indicated a positive result for alkaloids. For 

saponins, the extract was added with 10 mL of hot water, 

cooled, shaken for 10 seconds, and then added with 2N 

hydrochloric acid; the formation of stable foam over 1 

cm in height indicated the presence of saponins. Tannin 

detection was carried out by adding 1–2 drops of 1% 

ferric chloride (FeCl₃) solution to the extract; the 

appearance of a blackish-green coloration suggested a 

positive result for tannins. These tests were conducted 

following standard procedures for phytochemical 

analysis as described by Harborne (1988). 

 

Animal preparation 

The test animals used in this study were male Swiss-

Webster mice, aged approximately 6 weeks and 

weighing around 25 grams. The mice, which were in 

healtaahy condition and exhibited normal activity, were 

obtained from the Animal Laboratory, Faculty of 

Medicine and Health Sciences, Warmadewa University. 

Prior to the experimental procedures, the mice were 

acclimatized in their new cages for 7 days at room 

temperature, with free access to standard feed and 

drinking water. 

After the adaptation period, fasting blood glucose 

levels were measured to obtain baseline data. Diabetes 

mellitus was then induced by intraperitoneal injection of 

alloxan monohydrate at a dose of 140 mg/kg body 

weight. Alloxan induces diabetes by selectively 

damaging pancreatic β-cells, resulting in insulin 

deficiency and hyperglycemia (Woldekidan et al. 2021)  

Following induction, the mice continued to receive food 

and water ad libitum. On the seventh day after induction, 

following a fasting period of 12–18 hours, fasting blood 

glucose levels were measured again to confirm 

hyperglycemia. Mice with fasting blood glucose levels 

greater than 290 mg/dL were considered diabetic and 

included in the subsequent experimental groups 

(American Diabetes Association, 2024) 

 

Treatment protocol 

A total of 25 male Swiss-Webster mice were randomly 

divided into 5 groups, each consisting 5 mice. The 

groups received the following treatments: Group 1 

(negative control) did not receive any treatment with red 

dragon fruit extract; Group 2 (positive control) was 



 

 
 

 Pratiwi et al. – Antihyperglycemic activity of red dragon fruit  1167 
 

 

administered metformin orally at a dose of 10 mg/kg 

body weight; meanwhile Group 3, 4, and 5 were 

treatment groups that received red dragon fruit extract at 

concentrations of 18.2 (T1), 36.4 (T2), and 72.8 (T3) 

mg/kg body weight, respectively. 

The red dragon fruit extract was prepared by 

dissolving the thick extract in distilled water to obtain the 

desired concentrations. Each treatment, including the 

extract and metformin, was administered once daily via 

oral gavage for 14 consecutive days. During the 

treatment period, all mice provided standard feed and 

drinking water ad libitum. Blood glucose levels were 

measured on days 0, 2, 4, and 6 to monitor changes in 

response to the administered treatments.  

 

Statistical analysis 

The data obtained were analyzed using SPSS software. 

Prior to comparative testing, the data were assessed for 

normality and homogenity. Since the results indicated 

that the data were not normally distributed and variances 

were not homogeneous, a non-parametric approach was 

applied. The Friedman test was used to compare blood 

glucose levels among the five groups. A 95% confidence 

level (p < 0.05) was used to determine statistical 

significance.  

 

Ethical approval 

All animal procedures performed in this study were 

reviewed and approved by the Research Ethics 

Committee of the Faculty of Medicine, Udayana 

University (Approval No: 0324/UN 

14.2.2.VII.14/LT/2025). 

 

 

RESULTS AND DISCUSSION 
 

A total of 10 kilograms of fresh red dragon fruit 

(Hylocereus polyrhizus) were oven-dried at 40°C for 

seven days, yielding approximately 1,000 grams of dried 

simplicia. The dried material was then subjected to 

extraction using the maceration method, with 400 grams 

of powdered simplicia immersed in 2,8 L of 96% 

ethanol. The maceration process was conducted at room 

temperature for five days with occasional stirring and 

protection from light. This procedure resulted in the 

production of 55 milligrams of thick extract. Maceration 

was selected as the extraction method in this study due to 

its simplicity, cost-effectiveness, and ability to preserve 

thermolabile phytochemicals through cold extraction 

(Rusip et al. 2022). 

 

Phytochemical screening 

Qualitative phytochemical screening tests were carried 

out to identify flavonoid, tannin, alkaloid and saponin in 

the red dragon fruit extract. The results confirmed that 

the extract contained all four compounds (Table 1). 

 

 

 

Table 1. Phytochemistry of red dragon fruit extract. 
 

Phytochemicals Method Results Description 

Flavonoids Shinoda’s test + Reddish-orange color formed 

Tannins FeCl3 + Blackish-blue color formed 

Alkaloids Wagner's test + Precipitate formed 

Saponins Froth test + Foam formed 

 

 

Theoretically, the presence of these compounds is 

associated with the potential to lower blood glucose 

levels in alloxan-induced mice. Flavonoids are known to 

exert antidiabetic effects through multiple mechanisms, 

including enhancing insulin receptor sensitivity, 

stimulating insulin secretion, regenerating pancreatic β-

cells, and inhibiting the digestive enzymes α-amylase and 

α-glucosidase (Liu et al. 2023). Similarly, tannins have 

been reported to inhibit glucosidase activity and improve 

insulin sensitivity, while alkaloids may stimulate insulin 

release or suppress hepatic gluconeogenesis (Ramadhan 

& Sujono, 2025). Moreover, saponins are recognized for 

their ability to inhibit intestinal glucose absorption and 

enhance insulin secretion (Idris et al, 2023). The 

synergistic presence of flavonoids, tannins, alkaloids, and 

saponins in the red dragon fruit extract therefore provides 

a theoretical basis for its potential antihyperglycemic 

effect. However, although the phytochemical profile of 

the extract suggested potential antihyperglycemic 

activity, further evaluation in this study showed that such 

effects were not observed under the tested conditions. 

 

Blood Glucose Level 

In vivo testing was conducted using 25 mice randomly 

divided into five groups. The mean blood glucose levels 

of each group are presented in Table 2, while the trends 

over time are visualized in Figure 1. Statistical analysis 

using the Friedman test showed no significant differences 

in blood glucose levels among the groups (p = 0.537, p > 

0.05). These results indicate that red dragon fruit extract 

at doses of 18.2, 36.4, and 72.8 mg/kg BW did not 

significantly reduce blood glucose levels in alloxan-

induced diabetic mice compared with control groups. 
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Table 2. Blood glucose levels (mg/dL) of alloxan-induced diabetic mice during 6 days of treatment. 

 

Sample 
Blood Glucose (mg/dL) 

Day 0 Day 2 Day 4 Day 6 

Positive control 167,0 147,6 160,6 151,8 

Negative control 169,6 149,2 163,4 165,6 

T1 144,4 168,6 154,4 152,6 

T2 155,8 159,8 156,8 153,6 

T3 140,0 139,8 198,0 196,2 

 

 

 
Figure 1. Blood glucose levels of alloxan-induced diabetic mice during 6 days 

of treatment. Mice were divided into five groups (n = 5 per group): negative 
control (untreated), positive control (metformin 10 mg/kg BW), and three 

treatment groups receiving red dragon fruit extract at doses of 18.2, 36.4, and 

72.8 mg/kg BW. Statistical analysis using the Friedman test showed no 
significant differences among groups (p > 0.05). 

 

Although the extract contained phytochemicals with 

known antidiabetic potential—such as flavonoids, 

tannins, alkaloids, and saponins—the lack of significant 

effect observed in this study may be affected by several 

factors. Previous research reported that the ethanol 

extract of red dragon fruit exerted significant 

antihyperglycemic activity at doses ≥200 mg/kg BW 

(Idris et al. 2023), suggesting that the doses tested here 

may not have reached the effective threshold. Moreover, 

treatment was carried out for 6 days, while other studies 

have shown that the antidiabetic effects of flavonoids 

often require 21-28 days of administration (Rahman et al. 

2022). In addition, no quantitative analysis of 

phytochemicals was performed in this study, and 

flavonoid concentrations can vary depending on 

extraction methods and solvents (Pujiastuti & Zeba, 

2021). If the active compound levels were relatively low, 

the pharmacological effects could also be limited.  

Another factor to consider is the use of alloxan to 

induce diabetes. Alloxan is known for its unstable 

cytotoxicity and extensive β-cell damage, which can 

make glucose normalization more difficult even with 

bioactive treatments. Streptozotocin (STZ) is often 

recommended as a more stable and consistent alternative 

for diabetes induction (Samsul et al. 2020). Biological 

variability between animals may also have contributed, 

as indicated by the non-homogeneous distribution in 

some groups, which could mask potential effects in 

statistical analysis (Rahman et al. 2022). 

Taken together, these findings suggest that under the 

tested conditions, red dragon fruit extract did not 

significantly reduce blood glucose levels in alloxan-

induced diabetic mice. Nevertheless, the study provides 

useful preliminary data, and further research with 

optimized doses, longer treatment duration, and 

quantitative phytochemical analysis is recommended to 

better evaluate the antidiabetic potential of red dragon 

fruit. 

 

 

CONCLUSIONS 
 

In conclusion, qualitative phytochemical screening 

confirmed the presence of flavonoids, tannins, alkaloids, 

and saponins in red dragon fruit extract. However, the 

extract did not significantly reduce blood glucose levels 

in alloxan-induced mice at the tested doses and treatment 

duration. These findings suggest that further research 

using higher doses, longer treatment periods, and 

quantitative phytochemical analysis is required to better 

evaluate the antidiabetic potential of red dragon fruit. 
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