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ABSTRACT ARTICLE INFO 
 

Elevated blood glucose levels, known as Hyperglycemia, are a key feature of 
diabetes mellitus (DM), which remains a primary global health challenge. 
The rising prevalence of type 2 diabetes and the side effects of synthetic drugs 
have led to interest in natural alternatives. Bay leaves (Syzygium 
polyanthum), commonly used in Indonesian cuisine, contain bioactive 
compounds such as flavonoids, tannins, and terpenoids that may have 
antidiabetic properties. This study examined the effect of bay leaves 
preparations—decoction, tea, and filtrate—on blood glucose levels in 
hyperglycemic white rats and identified the most effective form. A proper 
experimental design involved 25 male rats, divided into five groups: a 
negative control, a positive control (alloxan only), and three treatment 
groups (decoction, tea, and filtrate). Hyperglycemia was induced using 
alloxan (150 mg/kg BW), and treatments were given orally twice daily for 30 
days. Blood glucose levels were measured before and after treatment using a 
GlucoDr glucometer. Data were analyzed using one-way ANOVA and the 
LSD test (α = 0.05). Significant differences were observed among groups (Fhit 
= 16.61 > Ftab = 2.87). The decoction group had the most considerable glucose 
reduction (112.4 mg/dL), closely followed by the negative control (118 
mg/dL), while the tea and filtrate groups showed lesser effects. Decoction 
proved most effective, likely due to better compound extraction. These 
findings highlight the potential of bay leaves decoction as a natural remedy 
for hyperglycemia, warranting further clinical research. 
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INTRODUCTION  

Hyperglycemia is a condition in which blood glucose levels exceed the normal range, often due 

to insulin resistance or deficiency. The rate of carbohydrate digestion significantly influences the 

body's blood glucose response (Augustin et al., 2015; Jarvis et al., 2023). Hyperglycemia typically 

arises from impaired glucose uptake, excessive hepatic glucose production, and inhibited glycolysis 

and glycogenolysis, processes which are tightly regulated by insulin. When this condition becomes 

chronic, it is diagnosed as Diabetes Mellitus (DM) (Dimitriadis et al., 2021; Galicia-Garcia et al., 

2020; Giri et al., 2018; Lee et al., 2022; Ojo et al., 2023; Ormazabal et al., 2018; Röder et al., 2016). 

According to the International Diabetes Federation (IDF), the global prevalence of DM is 

approximately 9.3%, making it the seventh leading cause of death worldwide. As of 2020, an 

estimated 463 million people were living with diabetes globally, with type 2 diabetes accounting for 
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nearly 93% of cases (Alam et al., 2021; Saeedi et al., 2019). At the national level, the burden is 

similarly concerning. In Indonesia alone, the World Health Organization (WHO) projects that the 

number of people with diabetes will reach 21.3 million by 2030, positioning Indonesia among the top 

four countries with the highest diabetes burden, following the United States, India, and China 

(Oktora & Butar, 2022; Soeatmadji et al., 2023). 

Consequently, this increasing prevalence has driven the development of various antidiabetic 

medications. Oral hypoglycemic agents (OHAs) are commonly prescribed to reduce blood sugar 

levels by stimulating insulin activity. These include drugs such as glibenclamide, metformin, and 

glimepiride (Caballero, 2009; Kalra et al., 2015; Kumaran & Unnikrishnan, 2021; Langer, 2007). 

Insulin injections are another standard treatment modality. However, the long-term use of synthetic 

drugs often results in adverse effects, leading to a growing interest in safer, natural alternatives 

derived from medicinal plants (Kesavadev et al., 2017; Mohammed et al., 2013; Wang et al., 2022; 

Yedjou et al., 2023; Zhang et al., 2024). The use of synthetic drugs has encouraged the scientific 

community to explore safer, plant-based therapeutic options. 

Numerous plants have been studied for their potential to reduce blood glucose levels, including 

Abelmoschus esculentus L. (Hesamzadeh et al., 2025; Mokgalaboni et al., 2023; Nikpayam et al., 

2021), shiitake mushrooms, oyster mushrooms (Lai et al., 2024; Shamim et al., 2023; Tiupova et al., 

2025), Pandanus amaryllifolius (Chiabchalard & Nooron, 2015; Saenthaweesuk et al., 2016), and 

Cosmos caudatus (Ahda et al., 2023).  Among these, bay leaves (Syzygium polyanthum), a common 

culinary herb in Indonesia, have shown promising antidiabetic properties. Phytochemical analyses 

reveal that bay leaves contain flavonoids, tannins, and terpenoids—compounds believed to possess 

antihyperglycemic effects. Flavonoids have demonstrated potential in reducing blood glucose by 

inhibiting glucose absorption in the intestines and enhancing glucose uptake in muscle tissues. 

Clinical and preclinical studies have also indicated that bay leaf extracts can significantly reduce 

fasting blood glucose levels and exhibit antioxidant properties that enhance insulin function 

(Dewijanti et al., 2020; Kurniawan et al., 2024; Panjaitan et al., 2024; Pratama, 2024). 

While previous research has primarily focused on single-form preparations of bay leaves, such 

as extracts or infusions, few studies have compared the hypoglycemic effectiveness of different bay 

leaf preparations. Understanding which form offers the highest efficacy could enhance its practical 

application in traditional medicine. Therefore, this study investigates the effect of multiple bay leaves 

preparations: decoction, tea, and filtrate—on blood glucose levels in hyperglycemic white rats. By 

administering these preparations to alloxan-induced hyperglycemic rats over 30 days and measuring 

their blood glucose levels at regular intervals post-treatment, this study aims to identify the most 

effective preparation method. This research contributes to the exploration of plant-based diabetes 

treatments, offering insights into safe and accessible alternatives to synthetic antidiabetic 

medications. 

 

METHOD  

This study employed a proper experimental design to examine the hypoglycemic effects of 

various bay leaves preparations on hyperglycemic white rats. The experiment was conducted from 

December 2024 to March 2025 at the Chemistry Laboratory of Universitas Muhammadiyah Malang. 
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The research procedures are two phases: 

1. Preparation Phase 

The initial phase involved preparing materials and equipment, as well as acclimating 25 male 

white rats (Rattus norvegicus) for one week in standardized laboratory conditions. 

2. Experimental Phase 

The study involved 25 male rats, which were randomly divided into five groups. Each group was 

housed in a single cage containing five rats. After a one-week acclimatization period, baseline blood 

glucose levels were measured using a GlucoDr glucometer, with blood collected via tail vein puncture. 

To induce hyperglycemia, all rats—except those in the negative control group—were injected 

intraperitoneally with alloxan at a dosage of 150 mg/kg body weight and monitored for three days. On 

the fourth day, blood glucose levels were measured again to confirm the onset of hyperglycemia. Bay 

leaves were then prepared in three different forms: decoction, tea, and filtrate. The decoction was 

prepared by washing and chopping 10 grams of fresh, medium-aged bay leaves, which were then 

boiled in 50 ml of water for 10 minutes, until the volume had reduced to approximately 25 ml. The tea 

preparation involved sun-drying the bay leaves under ambient conditions (temperature range: 25–

30°C, duration: 2–3 days), crushing them into small pieces, and steeping them in 25 ml of boiling 

water. The filtrate was produced by blending 10 grams of fresh bay leaves with 25 ml of freshly boiled 

(or cooled to ~80°C) water and filtering the mixture to obtain a liquid extract. The hyperglycemic rats 

were assigned to five groups following a completely randomized design, with randomization 

conducted using a random number table: a negative control group (no alloxan, no bay leaves 

treatment), a positive control group (alloxan only), and three treatment groups receiving either the 

bay leaves decoction, tea, or filtrate. Each treatment was administered orally via an oral feeding tube 

at a dose of 1 mL per rat, twice daily, for 30 consecutive days. 

At the end of the 30-day treatment period, blood samples were collected from the tail veins of 

the rats for observation and data collection. Blood glucose levels were measured in duplicate using a 

GlucoDr glucometer to ensure measurement consistency, and the data were recorded to evaluate the 

hypoglycemic efficacy of each bay leaves preparation. 

To determine the effect of different bay leaf preparations on blood glucose levels, data were 

analyzed using one-way ANOVA, conducted using SPSS 26. A Least Significant Difference (LSD) post-

hoc test was performed to identify significant differences between treatment means, with significance 

set at p < 0.05. 

 

RESULTS AND DISCUSSION  

Table 1 presents the baseline blood glucose levels of white rats before alloxan induction and 

treatment with different forms of bay leaf preparations. Meanwhile, Table 2 presents the initial data 

analysis of white rat blood sugar levels (mg/dL) before treatment. 

In Table 1, all treatment groups had normal blood glucose levels on day 1 (initial data before 

treatment). This result can be seen from the average values in groups 1, 2, 3, 4, and 5, which are 119.2 

mg/dL, 143.6 mg/dL, 136.2 mg/dL, 140.8 mg/dL, and 135.8 mg/dL, respectively. This shows that all 

experimental animals had normal blood glucose levels (62.8-176 mg/dL). 
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Table 1. Initial Data on Blood Sugar Levels of White Rats (mg/dl) Before Treatment 

No Treatment 
Replication (mg/dl) Average ± 

SD 1 2 3 4 5 
1 Po- 136 90 107 115 148 119.2 ± 22.4 
2 Po+ 184 133 136 127 138 143.6 ± 20.3 
3 P1 159 116 133 138 135 136.2 ± 14.2 
4 P2 145 137 144 125 153 140.8 ± 10.4 
5 P3 150 103 149 118 159 135.8 ± 21.5 

 
From the data in Table 2, it can be seen that F hit 1.13 < F table (0.05) of 2.87. This means that 

Ho is accepted, that there is no significant difference between treatment groups. When viewed from 

the initial conditions, it appears that blood glucose levels during the acclimatization period are normal 

with an average range of 119.2 mg/dl to 140.8 mg/dL. Normal mice that have fasted for 6-8 hours 

usually have blood sugar levels <120 mg/dL. Mice are considered hyperglycemic if their blood sugar 

levels are generally greater than 200 mg/dL after fasting or a glucose tolerance test. 

Table 2. Initial Data Analysis of White Rat Blood Sugar Levels (mg/dl) Before Treatment 

SK JK Db KT F hit F Tab (0.05) 

Treatment 1796.24 4 449.06 1.13 2.87 

Galat 7930.4 20 396.52   

Total 9726.64 24    

 
The data on blood sugar levels of white mice (mg/dL) following the second injection of alloxan 

are shown in Table 3. 

Table 3. Blood Sugar Level Data of White Rats (mg/dl) After the Second Alloxan Injection 

Treatment 
Replication (mg/dl) 

Average ± SD 
1 2 3 4 5 

Po- 136 90 107 115 148 119.2 ± 10.0 

Po+ 600 169 586 489 600 488.8 ± 76.4 

P1 487 600 600 239 598 504.8 ± 65.9 

P2 293 274 380 234 570 350.2 ± 61.1 

P3 356 192 167 317 443 295 ± 52.5 

 
In this section, it should be clarified that values exceeding the glucometer’s detection range were 

recorded as 600 mg/dL, based on the device’s maximum measurable threshold. Since several mice in 

this study died after being injected with alloxan, the dead mice were replaced with new ones. 

Additionally, some mice did not exhibit an increase in blood glucose levels. These new mice, or those 

whose blood glucose levels did not increase, were injected with alloxan, and their blood glucose levels 

were measured again after the 4th day. During the blood glucose measurement, some readings 

displayed “Hi,” indicating a very high blood glucose level, which exceeded the glucometer's 

measurement capabilities. For the average calculation, “Hi” values were assumed to be a blood sugar 

level of 600 mg/dl. 

In Table 3, after the mice were injected with alloxan, most of the treatment groups exhibited 

high blood glucose levels; however, some mice had blood sugar levels within the standard category, 

despite being injected with alloxan. This can be seen from the average value in group 1, which is 119.2 

mg/dL (negative control: not given alloxan, as blood sugar levels remained normal). Mice in groups 

2, 3, and 4 had high blood sugar levels, ranging from 350.2 mg/dL to 504.8 mg/dL. Thus, the 

administration of alloxan successfully induced hyperglycemia in the mice. Meanwhile, group 5 (P3) 
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mice also experienced hyperglycemia, with blood sugar levels of 295 mg/dL. These results confirm the 

successful induction of hyperglycemia in alloxan-treated groups. 

Table 4 presents the results of the analysis of blood sugar levels in white mice (mg/dl) after the 

second injection of alloxan. Meanwhile, Table 5 presents the results of the BNT test (p < 0.05) of blood 

sugar levels in white rats (mg/dL) after the second alloxan injection. 

Table 4. Analysis of Blood Sugar Level Data After the Second Alloxan Injection 

SK JK Db KT F hit F Tab 

Treatment 497546.8 4 124386.7 6.89* 2.87 

Galat 361243.2 20 18062.16   

Total 858790 24    

 
In Table 4, it can be seen that F hit 6.89*> F table (0.05) = 2.87. Ho is rejected, indicating a 

significant difference between the treatment groups. 

Table 5. Results of BNT Test (0.05) Blood Sugar Levels After the Second Alloxan Injection 

No Treatment Alloxan Notation 

1 Po- 119.2 a 

2 P3 295 b 

3 P2 350.2 bc 

4 Po+ 488.8 cd 

5 P1 504.8 d 

 
If we examine Table 5 closely, it can be seen that the P1 treatment had the highest spike in sugar 

levels. Furthermore, after the rats were treated for 30 days, the data are presented in Table 6. Table 7 

presents the analysis of blood sugar levels in white mice (mg/dL) after being administered alloxan and 

various forms of bay leaf preparations. Next, Table 8 presents the results of the BNT (0.05) test on 

blood sugar levels in white rats (mg/dL) after being injected with alloxan and treated with bay leaves 

for 30 days. 

Table 6. Blood Sugar Level Data After Being Given Alloxan and Various Forms of Bay Leaves Preparations 

Treatment 
Replication (mg/dl) 

Average ± SD 
1 2 3 4 5 

Po- 127 97 106 116 144 118.0 ± 7.9 

Po+ 596 226 570 443 590 485.0 ± 69.9 

P1 135 112 105 93 117 112.4 ± 6.8 

P2 133 140 146 120 169 141.6 ± 7.8 

P3 329 153 133 247 380 248.4 ± 42.0 

 
In Table 7, it is evident that F hit 16.61* > F table (0.05) 2.87, so that Ho is rejected. This 

indicates a significant difference between the treatment groups. Although there was no statistically 

significant difference between P1 and P2, the mean glucose level in P1 was slightly lower, suggesting 

potentially greater efficacy. Treatment P1, which involves drinking boiled water with bay leaves, has 

the most effect on decreasing blood sugar levels, followed by P2 (bay leaves tea water). The BNT test 

is a further test after ANOVA to determine significant differences between groups or treatment means 

if the ANOVA results show substantial differences. 

The initial measurement of blood glucose levels in white rats before treatment revealed that all 

experimental groups were within the normal range, with mean values ranging from 119.2 mg/dL to 

143.6 mg/dL. The ANOVA results confirmed that there was no significant difference between groups 
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at baseline (Fhit = 1.13 < Ftab = 2.87), indicating that all rats started the experiment in a comparable 

physiological state. After the administration of alloxan, a known compound used to induce 

hyperglycemia, most of the treatment groups experienced a dramatic increase in blood glucose levels. 

The glucometer used in this study could not register glucose levels above 600 mg/dL, and for 

calculation purposes, such values were recorded as 600 mg/dL. The second glucose test, conducted 

after alloxan injection, revealed that groups P1, P2, P3, and Po+ experienced significantly elevated 

blood sugar levels, confirming the successful induction of hyperglycemia. In contrast, the negative 

control group (Po−), which did not receive alloxan, maintained normal glucose levels. 

Table 7. Analysis of Blood Sugar Level Data After Being Given Alloxan and Various Forms of Bay Leaves 
Preparations 

SK JK Db KT F hit F Tab 

Treatment 495770 4 123942.5 16.61* 2.87 

Galat 149274 20 7463.7   

Total 645043.8 24    

 
Further statistical analysis post-alloxan injection revealed a significant difference in blood 

glucose levels among the groups (Fhit = 6.89 > Ftab = 2.87). The LSD test supported this finding and 

showed that the highest blood glucose levels occurred in group P1, followed by Po+ and P2, while P3 

exhibited a relatively moderate increase. After 30 days of administering different bay leaves (Syzygium 

polyanthum) preparations, substantial changes in blood sugar levels were observed. The ANOVA 

results confirmed a statistically significant difference between the treatment groups (Fhit = 16.61 > Ftab 

= 2.87), and the LSD test indicated that the group receiving bay leaves decoction (P1) experienced the 

most significant reduction in glucose levels, reaching an average of 112.4 mg/dL, which was almost 

identical to the negative control group. 

Table 8. Results of BNT Test (0.05) Blood Sugar Levels After Alloxan Injection and Bay Leaves for 30 Days 

No Treatment Alloxan Notation 

1 P1 112.4 a 

2 Po- 118 a 

3 P2 141.6 a 

4 P3 248.4 b 

5 Po+ 485 c 

 
These findings indicate that the decoction form of bay leaves is the most effective preparation 

in reducing blood glucose levels in hyperglycemic white rats. This result supports previous studies, 

which found that bay leaves contain flavonoids, tannins, and terpenoids—bioactive compounds known 

for their antidiabetic properties (Kurniawan et al., 2024; Pratama, 2024; Sunarsono et al., 2025). The 

higher efficacy of the decoction may be attributed to the boiling process, which increases the release 

of these bioactive compounds. The higher extraction temperature in decoction enhances the solubility 

and bioavailability of polar compounds, facilitating their effective absorption. Studies have shown that 

compounds like flavonoids are more readily extracted at elevated temperatures, improving their 

stability and activity (Al-Ishaq et al., 2019; Guo et al., 2020; Hu et al., 2025; Huynh et al., 2025; 

Ziyanok-Demirtas, 2024). 

The mechanisms through which bay leaves decoction lowers blood sugar levels may include its 

antioxidant properties, which help reduce oxidative stress in pancreatic beta cells, thus supporting 
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insulin secretion. Additionally, its anti-inflammatory effects may improve insulin sensitivity and 

reduce inflammation in the pancreas and peripheral tissues. Previous in vitro and in vivo studies have 

shown that compounds in bay leaves, such as flavonoids and tannins, can inhibit enzymes like alpha-

glucosidase, slowing glucose absorption and preventing spikes in blood sugar levels (Wang et al., 

2023; Zhao et al., 2024). The presence of other bioactive compounds, such as eugenol, further 

contributes to its hypoglycemic effects by potentially enhancing insulin secretion and improving beta-

cell function (Kurniawati et al., 2025; Pereira & Valado, 2023; Popescu et al., 2025). 

In contrast, the tea form of bay leaves, while still effective, produced slightly less glucose 

reduction compared to the decoction. This may be attributed to the less intense extraction process, as 

steeping in hot water may not extract all the active compounds as efficiently as boiling. The filtrate 

form, meanwhile, showed the least effect in reducing blood glucose levels. Several factors may 

contribute to this, including a low concentration of active compounds, less effective extraction 

methods, reduced compound stability, or an insufficient dosage. Furthermore, it is possible that some 

active compounds were degraded or interacted with other components in the filtrate, reducing their 

effectiveness (Cetiz et al., 2025; Cordoba et al., 2019; Songdech et al., 2025; Yang et al., 2024). 

These results underscore the crucial role of the preparation method in optimizing the 

therapeutic potential of natural treatments, such as bay leaves. The decoction may serve as a 

promising and accessible strategy for regulating blood glucose levels in hyperglycemic conditions, 

owing to its ability to preserve bioactive compounds. However, to fully understand the mechanisms 

involved and optimize the preparation for human use, further clinical research is needed. Nonetheless, 

this study provides strong evidence for the use of bay leaves decoction as a complementary approach 

to conventional antidiabetic therapies. 

 

CONCLUSION  

This study demonstrated that bay leaves (Syzygium polyanthum) preparations, particularly the 

decoction, have significant hypoglycemic effects on white rats induced with hyperglycemia using 

alloxan. Among the various preparations, the decoction showed the most substantial hypoglycemic 

effect, indicating its superior potential as a natural antidiabetic agent. After 30 days of treatment, the 

group receiving the bay leaf decoction showed the most significant reduction in blood glucose levels, 

with nearly normal values, followed by the tea form, while the filtrate form resulted in a moderate 

decrease. These findings suggest that the method of preparation plays a crucial role in the effectiveness 

of bay leaves as an antidiabetic agent. The active compounds in bay leaves, including flavonoids, 

tannins, and terpenoids, have been previously reported to contribute to their glucose-lowering effects 

through antioxidant, anti-inflammatory, and insulin-sensitizing mechanisms. Thus, bay leaf 

decoction could serve as a safe and accessible complementary therapy for managing blood sugar levels 

in hyperglycemic conditions. 

Future studies should prioritize elucidating the molecular pathways influenced by bay leaves 

compounds, especially those related to insulin sensitivity and oxidative stress. These studies should 

include molecular analyses of insulin signaling, oxidative stress responses, and the inhibition of 

digestive enzymes. Additionally, investigations into the long-term safety and efficacy of bay leaves 

decoction in larger animal models and human clinical trials are essential. Comparative studies using 
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different dosages and treatment durations can help determine the optimal therapeutic conditions. 

Moreover, research into improving the stability and concentration of active compounds in other forms 

of bay leaf preparations, such as filtrates or extracts, may expand their potential as antidiabetic 

interventions. 
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