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ABSTRACT 

The number of deaths due to stroke among diabetic patients escalated from 52,397 to 114,092. Similarly, 

fatalities from ischemic heart disease (IHD) in individuals with diabetes rose from 35,351 to 76,974, while 

deaths from chronic kidney disease in this population increased from 29,061 to 63,279. Overall, the mortality 

rate attributable to diabetes and its complications surged by 117% over a span of 25 years, averaging an 

annual increase of 4.7%. Increased glucose concentrations produce advanced glycation end products (AGEs). 

The reactions associated with protein glycation that lead to an overproduction of AGEs are primarily 

responsible for a range of complications related to diabetes. The potential of alternative medicine derived 

from plants can be explored. Phytochemicals found in Barleria species include iridoids, kaempferol, ferulic 

acid, and caffeic acid. Barleria prionitis L., a plant of medicinal significance, is classified within the 

Acanthaceae family. Objective: The study investigated standardization and antiglycation activity of crude dry 

extract of Barleria prionitis L. Method: The principle of antiglycation is the inhibition of the reaction of the 

formation of AGEs which the products of the glycation reaction between protein and glucose, and are 

measured using a UV-vis spectrophotometer. Result: The results of the standardization indicate that EEBL 

has a water soluble compound content of 40.45 ± 0.56%, an ethanol soluble compound content of 15.08 ± 

0.74%.  This is indicated the amount of compounds that dissolve in water compared to ethanol. The number 

of dissolved compounds reflects the quantity of secondary metabolite compounds that have been solubilized 

in the solvent. A water content of 7.508 ± 0.399%, a total ash content of 9.41 ± 0.67%, an acid insoluble ash 

content of 2.17 ± 0.03%, and an extract density of 0.913 ± 0.015 g/mL. Additionally, EEBL was found to 

contain flavonoids, alkaloids, tannins, saponins, and triterpenoids. Antiglycation activity results obtained 

IC50 values of 177.02 ± 0.80 mg/L. EEBL contains secondary metabolite compounds such as flavonoids, 

phenolics, and terpenes, that can act as free radical scavengers. The mechanism of polyphenol antioxidant 

protection is associated with its ability to bind proteins, thereby preventing the formation of AGE. 

Conclusions: This study provides the results of the antiglycation activity of standardized EEBL. These 

findings offer valuable insights for further investigation of the in vivo antidiabetic properties, as well as data 

that may contribute to the development of new herbal medicines and dietary supplement formulations 

utilizing the crude extract. 
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INTRODUCTION 

Diabetes is one of the non-communicable diseases characterized by hyperglycemia, this 

disease is a major problem in terms of prevalence and mortality in the world and Indonesia 

(Sheleme et al., 2020). The International Diabetes Federation (IDF) predicts that diabetes will 

be suffered by 643 million people globally in 2030, this number will increase to 783 million 

in 2045 (Kumar et al., 2024). The estimated prevalence of diabetes in Indonesia is projected 

to rise from 9.19% in 2020, affecting approximately 18.69 million individuals, to 16.09% by 

2045, impacting around 40.7 million people. The complications associated with diabetes 

contribute significantly to increased rates of morbidity and mortality. Specifically, the number 
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of deaths due to stroke among diabetic patients escalated from 52,397 to 114,092 during this 

timeframe. Similarly, fatalities from ischemic heart disease (IHD) in individuals with diabetes 

rose from 35,351 to 76,974, while deaths from chronic kidney disease in this population 

increased from 29,061 to 63,279. Overall, the mortality rate attributable to diabetes and its 

complications surged by 117% over a span of 25 years, averaging an annual increase of 4.7% 

(Wahidin et al., 2024). 

The adverse effects of persistently elevated blood glucose levels in various parts of the body 

of people with diabetes cause complex reactions of cell damage in response to high glucose 

levels. One of them is the formation of advanced glycation end products (AGEs) (Singh et al., 

2014). Continuously elevated glucose levels can form covalent bonds with plasma proteins 

through a non-enzymatic process known as glycation. Glycation reactions that cause 

excessive AGEs formation are the main cause of various complications of diabetes (Vlassara 

et al., 2014). Patients with type 2 diabetes mellitus have a higher risk of experiencing 

microvascular and macrovascular complications compared to the non-diabetic population 

(Blahova et al., 2021). As people with diabetes age, they become susceptible to various 

complications (Tomic et al., 2022). A number of synthetic drugs used in the treatment of 

diabetes currently have the main objective of reducing postprandial hyperglycemia by 

inhibiting the activity of digestive enzymes or by stopping glucose absorption in the intestine 

(Sagandira et al., 2021). However, these drugs are expensive and have side effects, which 

limit their use. Therefore, it is necessary to develop alternative drugs from natural resources 

such as plants with fewer side effects and are easily available (Bindu et al., 2019). 

Alternative drugs from plants can be utilized because of the content of single phytochemicals 

or the synergistic effects of several phytochemical compounds (Ali et al., 2017). 

Phytochemical compounds from Barleria species are iridoids, kemferol, and ferulic acid, 

caffeic acid (Singh et al., 2023). Flavonoid content in ethanol extract of Barleria prionitis 

leaves is 44.23±2.82 mg RE/g (Ranade et al., 2016). Parts of the Barleria prionitis L. have 

been studied pharmacologically for antimicrobial and hepatoprotective (Tuliballi et al., 2013), 

anticancer (Panchal et al., 2018), gastroprotective (Choudhary et al., 2014), and antidiabetic 

(Reema et al., 2010). In addition, the ethanol extract and water extract of this plant have 

antioxidant activity as indicated by the IC50 values of 65.58 µg/ml and 77.40 µg/ml, 

respectively (Ranade et al., 2016). Antioxidants have an important function in protecting the 

human body from excessive ROS (Zehiroglu et al., 2019). Hyperglycemia induces a state 

characterized by increased biosynthesis of reactive oxygen species (ROS) (González et al., 

2023). Therefore, compounds in plants that have antioxidant properties provide an 

opportunity to be developed as antidiabetic agents. 

Previous studies have shown that methanol extract of Barleria prionitis leaves has the 

potential as an antidiabetic based on inhibition of α-amylase and α-glucosidase enzymes in 

vitro (Kato et al., 2020). Inhibitors of these enzymes help maintain cell function and lower 

blood glucose levels (Gong et al., 2020). However, the use of methanol is not recommended 

because it is very toxic and impractical for use in pharmaceutical products, so this study used 

70% ethanol which lower toxicity. Based on previous studies, ethanol extract of Barleria 

prionitis leaves with soxhlet extraction techniques can attract more secondary metabolite 

compounds and is more effective in decrease glucose levels compared to maceration 

extraction techniques (Utami et al., 2023), so this study continues previous studies by 

conducting specific and non-specific standardization of ethanol extracts carried out to ensure 

the quality of the extract (Syukri et al., 2020). Antiglycation testing was also carried out in 

vitro as an initial investigation into the prevention of complications in diabetic. The purpose 
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of this study was to test the antiglycation activity and standardization of landep leaf extract 

with parameters in the form of water or ethanol soluble compounds, determination of water 

content, density of extract, determination of ash content, determination of acid-insoluble ash 

content, heavy metal contamination (Hg, As, Pb, and Cd). 

 

METHOD 

Sample preparation 

The identification of Barleria prionitis L. samples was conducted at the Tawangmagu 

Traditional Health Service Functional Implementation Unit (UPF Yankestrad Tawangmangu) 

through the comparison of morphological traits. The leaf of Barleria prionitis were selected 

and thoroughly washed, followed by drying the samples in an oven at 50°C. Subsequently, the 

dried leaves were ground to a smaller size and sifted using a mesh size of 40. 

 

Extraction  

600 grams of Barleria prionitis leaf powder was put into a soxhlet apparatus and 70% ethanol 

was added in a ratio of 1:10 at a temperature of 50°C. The extract was concentrated with a 

rotary evaporator at a temperature of 50°C and continued with a water bath until a thick 

extract was obtained extract ethanol of Barleria prionitis (EEBL). 

 

Standarization of crude extract of Barleria prionitis 

Water or ethanol soluble compounds 

Weighed ±2.5 g of EEBL, stirred for 1 hour with 100 mL of 95% ethanol or aquadest-

chloroform (1:1), leaved for 18 hours. Then filter, took 20 mL of filtrate, put it in a shallow 

flat-bottomed dish that has been tared and then evaporated until dry in a water bath at 80⁰C, 

the residue is heated at 105⁰C until the weight remains constant. The content of ethanol 

soluble extract was calculated as a percentage of extract dissolved in ethanol to the material 

that has been dried in air. 

 

Determination of Water Content 

1 gram of EEBL was placed in a cup that has been weighed. The sample was dried at a 

temperature of 105ºC until a constant weight is obtained. 

 

Density of extract 

The pycnometer was clean and dry. EEBL is diluted 5% using water. The water extract was 

put into the calibrated pycnometer, wiped with tissue, and weighed. The density of extract of 

the extract obtained is the result of dividing the density of the EEBL by the density of water in 

the pycnometer at a temperature of 25°C. 

 

Determination of Ash Content 

Weigh 1 gram of EEBL in a pre-weighed porcelain cup. Ignite the sample until all charcoal 

was consumed, then allow it to cool in a desiccator before weighing.   

 

Determination of Acid-Insoluble Ash Content 

The obtained ash, add 25 ml of dilute HCl and boiled for 5 minutes. Collect the insoluble 

residue by filtering through filter paper, then ignite the filter paper until a constant weight is 

achieved, and record the weight. 
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Heavy metal contamination (Hg, As, Pb, and Cd) 

A quantity of 1 gram of EEBL was measured and combined with 10 mL of concentrated 

HNO3, 10 mL of aquadest, and 5 mL of HClO4. The mixture was then heated using a heating 

mantle until it reached a thick consistency. Subsequently, the thick extract was filtered 

through Whatman paper no. 41 and transferred into a 50 mL volumetric flask. The sample 

was subsequently analyzed using Atomic Absorption Spectroscopy (AAS). 

 

In Vitro Antiglycation Activity Assay 

Hemoglobin preparation 

The preparation of blood hemolysate was conducted through the process of hypotonic lysis. 

Initially, red blood cells with a NaCl solution 0.9% in a 1:1 ratio were mixtured to three times. 

Subsequently, these cells are combined with a red blood cell suspension in a 0.01M phosphate 

buffer at pH 7.4, along with CCl4 in a ratio of 1:2:0.5. The resulting hemolysate was then 

centrifuged for 15 minutes at ambient temperature, and the hemoglobin fraction is collected 

from the upper layer.   

 

Antiglycation test 

In the antiglycation assessment, a mixture is prepared consisting of 1 mL of hemoglobin 

solution, 5 μL of gentamicin, and 2 mL of EEBL at varying concentrations (75, 100, 125, 150, 

and 175 mg/L). Following this, 2% glucose in a 0.01M phosphate buffer (pH 7.4) as much as 

1 mL was added, and the mixture is incubated in the dark condition at room temperature. The 

concentration of glycosylated hemoglobin was measured after a 24-hour incubation period 

using a visible spectrophotometer set to wavelength 443 nm. A similar procedure was applied 

to the positive control group using gliclazide (10, 20, 30, 40, 50, 60 mg/L) and similiar 

procedure was applied for blank solution without EEBL or gliclazide 

 

Data analysis 

The efficacy of in vitro inhibitors of glycated hemoglobin is quantified by determining the 

IC50 value. This value is derived from the linear regression equation Y = bx + a, which 

describes the relationship between the concentration of the test solution and the percentage 

reduction in glucose levels, with the Y variable being substituted with the value of 50. 

 

RESULTS 

Spesific Paramerer 

 

Table 1.  

The Result of Specific Parameter Standardization of EEBL  
Assay Result 

Organoleptic 

Shape: Thick extract 

Color: dark Green 

Taster: bitter 

Odor: distinctive odor 

Water Soluble Compound  40.45 ± 0.56% 

Ethanol Soluble Compound  15.08 ± 0.74% 

Phytochemistry Content flavonoids, alkaloids, tannins, saponins, and triterpenoids 
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Non-Specific Parameters 

Table 2.  

The Result of Non Specific Parameter Standardization of EEBL  
Parameter Result 

Water content 6.59 ± 0.56% 

Ash content 7.41 ± 0.67% 

Acid insoluble ash 2.17 ± 0.03% 

As <0.218 mg/Kg 

Pb 0.427 ± 0.051 mg/Kg 

Cd <0.029 mg/Kg 

Hg <0.023 mg/Kg 

Density of Extract  0.913 ± 0.015 g/mL 

 

Antiglycation activity  

The inhibition of AGEs by gliclazide could be seen in Figure 1. The inhibition of AGEs by 

EEBL could be seen in Figure 2.  

  
Figue 1. The inhibition of AGEs by gliclazide Figure 2. The inhibition of AGEs by EEBL 

 

Table 3. 

The Value of IC50 Gliclazide and EEBL 

 

DISCUSSION 

Sample preparation 

The identification of Barleria prionitis leaf was conducted to ensure the accurate 

classification of the plant, thereby eliminating any potential sampling errors in the research. 

The results of the identification confirmed that the species is indeed Barleria prionitis. The 

leaf powder of Barleria prionitis was subjected to extraction using the maceration method. 

This extraction aimed to extraced the chemical compounds present in the sample by utilizing 

a solvent with suitable polarity, specifically 70% ethanol, which effective in attracting a polar 

range of chemical compounds. Soxhlet extraction is a technique employed to extract the 

powdered sample under controlled temperature conditions with a continuous supply of 

solvent, facilitating the extraction of multiple components due to the regulated heat and the 

introduction of fresh solvent (Utami et al., 2023).  

 

 

 

Sample IC50 (mg/L) 

Gliclazide 30.24 ± 0.62 

EEBL 177.02 ± 0.80 
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Standardization of Extract 

Standardized extracts refer to high-quality extracts utilized as raw materials in the production 

of herbal medicines. These extracts contain specific levels of compounds and have 

successfully undergone quality control assessments throughout the processes of cultivation, 

harvesting, and the manufacturing of herbal products (Patnala & Kanfer, 2021). 

 

Spesific Parameters 

The organoleptic analysis of EEBL includes observations of shape, odor, color, and taste. 

This observation aims to provide initial recognition information on EEBL. The organoleptic 

examination of EEBL showed results in the form of thick extract consistency, dark green in 

color, bitter taste and has an atypical distictive odor in Table 1.Analysis of dissolved 

compounds in water or ethanol solvents aims to predict the amount of active compound 

content according to its polarity. Based on the results obtained, it showed that the compounds 

contained in EEBL are more polar. In this research, it was found that the content of soluble 

compounds in ethanol  was 15.08 ± 0.74% and water soluble compound was 40.45 ± 0.56%. 

This is indicated the amount of compounds that dissolve in water compared to ethanol. The 

number of dissolved compounds reflects the quantity of secondary metabolite compounds that 

have been solubilized in the solvent (Patil et al., 2023).  

 

Non-Specific Parameters 

Determination of water content aims to determine the water residue after drying. The results 

obtained were 6.59 ± 0.56%, this meets the quality requirements where the water content in 

the extract should not be more than 10%  (Departemen Kesehatan RI, 2022). High water 

content could cause microbes to grow in the extract and result in decreased extract stability. 

Density of extract testing aims to describe the purity of a substance whose density of extract is 

determined. The density of extract of EEBL is 0.913 ± 0.015 g/mL. The density of extract 

results are attached in Table 2. Total ash content analysis aims to determine the amount of 

minerals contained in EEBL. The total ash content obtained was 9.41 ± 0.67%. The acid-

insoluble ash content describes the presence of metal or mineral contamination that was 

insoluble in acid from soil or sand. The ash content of an extract indicates the purity and 

cleanliness of a product processing process. The results of the acid-insoluble ash content were 

2.17 ± 0.03%. The heavy metal contamination is As, Cd, and Hg have concentration below 

limit of detection AAS, while Pb was 0.427 ± 0.051 mg/Kg.  

 

Heavy metals can lead to various health-related pathologies. They have the potential to 

interact directly with DNA, resulting in numerous DNA lesions, which include both strand 

breaks and cross-linking with proteins (Witkowska et al., 2021). The presence of heavy 

metals in herbal medicines could be attributed some factors. The first factor is the inconsistent 

exposure to environmental pollutants, which arise from industrial activities, as well as 

contaminated soil or air (Meng et al., 2022). The physicochemical characteristics of the soil, 

such as pH, temperature, redox potential, cation exchange capacity, and organic matter 

content, can affect the availability of metals to plants. The second factor involves the inherent 

phytological traits of medicinal plants, where indicators of heavy metal toxicity may include 

reduced biomass, root length, and shoot length (Wan et al., 2024). The third factor is the 

potential for contamination of herbal plants during various stages of production and 

agricultural practices (Pant et al., 2021), which encompasses growing, harvesting, 

transportation, processing, and storage, often due to pesticide residues, chemical fertilizers, 

and irrigation with substandard water. For instance, cadmium and lead could infiltrate the soil 

through fertilizer impurities, emissions from non-ferrous smelters, lead mining activities, 

sewage sludge application, and the burning of fossil fuels (Angon et al., 2024). Moreover, 
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fumigants containing heavy metals may be utilized to deter pests such as rats and to combat 

mildew. The fourth factor is that plant uptake represents a significant pathway for dietary 

exposure to heavy metals present in the soil, and the considerable variability in metal 

concentrations found in analyzed herbs can be linked to differences in plant morphology (Luo 

et al., 2021). 

 

Antiglycation Activity 

Glycation, also known as the Maillard reaction, is a spontaneous and naturally occurring 

process characterized by a complex network of non-enzymatic reactions. This process begins 

with the interaction of the carbonyl group from a reducing sugar with a free amino group 

(Younus & Anwar, 2016). Typically, this involves the amino group of lysine residues or the 

α-amino group, resulting in the formation of an adduct known as a Schiff base. Subsequently, 

these Schiff bases undergo Amadori rearrangement, leading to a series of additional 

rearrangements and cyclizations that yield a diverse array of compounds collectively referred 

to as AGEs (Aragno & Mastrocola, 2017). Gliclazide serves as a positive control in the 

evaluation of antiglycation agents due to its ability to diminish platelet adhesion, aggregation, 

and hyperactivity, while simultaneously enhancing fibrinolysis. These effects, believed to 

operate independently of its hypoglycemic properties, may render gliclazide beneficial in 

preventing the progression of diabetic microangiopathy (Landman et al., 2014). The IC50 

value of gliclazide is 30.24 ± 0.62 mg/L, however synthetic compounds are recognized as 

potent antiglycating agents or effective inhibitors of AGE formation, they may also lead to 

serious adverse effects. Consequently, there has been a growing interest in identifying natural 

phytochemicals derived from plants that can effectively inhibit glycation while exhibiting 

fewer side effects. The IC50 value of EEBL is177.02 ± 0.80 mg/L. EEBL contains secondary 

metabolite compounds such as flavonoids, phenolics, and terpenes, that can act as free radical 

scavengers. The mechanism of polyphenol antioxidant protection is associated with its ability 

to bind proteins, thereby preventing the formation of AGE (Leonardo et al., 2021), so that 

EEBL has the ability as an antiglycation. Naturally occurring phytochemicals and products 

are generally considered safer for human consumption compared to their synthetic 

counterparts, being relatively non-toxic, cost-effective, and available in forms suitable for 

ingestion (Gaston et al., 2020). 

 

CONCLUSION 

The results of the standardization indicate that EEBL has a water soluble compound content 

of 40.45 ± 0.56%, an ethanol soluble compound content of 15.08 ± 0.74%, a water content of 

7.508 ± 0.399%, a total ash content of 9.41 ± 0.67%, an acid insoluble ash content of 2.17 ± 

0.03%, and an extract density of 0.913 ± 0.015 g/mL. Additionally, EEBL was found to 

contain flavonoids, alkaloids, tannins, saponins, and triterpenoids and the IC50 value of 

EEBL is177.02 ± 0.80 mg/L. 
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