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Introduction  

 

Diabetes mellitus is a chronic metabolic illness that has a significant health and economic impact on society. Current diabetes 

treatments are expensive and reported to have side effects on long-term use. The use of ethnomedicinal plants has showed 

promise in the creation of less expensive, cost-effective anti-diabetic medicines with fewer adverse effects. The plants Coccinia 

grandis and Hyptis suaveolens have been used in Ayurvedic medicine to treat microbial infections, gastrointestinal issues, 

inflammation, diabetes, helminthiasis, and hyperuricemic conditions. 

Methods: Hydro alcoholic extracts of Coccinia grandis fruits and Seeds of Hyptis suaveolens were prepared and their 

inhibitory actions of these extracts on α-amylase and α-glucosidase inhibitory activities was determined in vitro. 

Results: The results indicated concentration-dependent inhibitory action with both the extracts on the enzyme alpha amylase 

and alpha glucosidase However, coccinia grandis fruit extract exhibited more α-amylase and α -glucosidase enzyme 

inhibition when compared with hyptis suaveolens seed extract. 

Conclusion: The results show that hydroalcoholic extracts of Coccinia grandis fruits and seeds of Hyptis suaveolens 

significant α-amylase and α -glucosidase inhibitory actions in vitro, according to the current research. 
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INTRODUCTION 

Diabetes mellitus is a metabolic condition characterized by chronic hyperglycemia and abnormalities in 

carbohydrate, lipid, and protein metabolism caused by abnormalities in insulin production (type 1 DM), insulin 

action (type 2 DM), or both. [1] 

Type 2 diabetes mellitus is a prevalent metabolic problem, and maintaining normal blood glucose levels 

after meals is one of the therapeutic approaches for this disease. Postprandial hyperglycemia is a major contributor 

to the development of type 2 diabetes and its associated consequences [2]. 

Hence, lowering postprandial hyperglycemia to limit glucose absorption with carbohydrate digesting 

enzyme inhibitors is essential [3]. Postprandial hyperglycemia is primarily caused by two carbohydrate hydrolyzing 

enzymes (α-amylase and α -glucosidase)[4].α-amylase initiates carbohydrate digestion by hydrolyzing 1, 4-
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glycosidic bonds of polysaccharides (starch, glycogen) to disaccharides, and α-glucosidase catalyses disaccharides 

to monosaccharides, resulting in postprandial hyperglycemia[5]. 

                One of the treatment strategies for reducing postprandial hyperglycemia is the capacity of a medication 

or diet to delay the synthesis or absorption of glucose by inhibiting carbohydrate hydrolyzing enzymes like α -

amylase and α – glucosidase[6].  Although acarbose—a dual inhibitor of " α -amylase and " α -glucosidase" is 

already accessible for the treatment of DM, its clinical use is still limited in some developing countries due to its 

comparatively high cost when compared to other regularly used anti-diabetic drugs like glibenclamide and 

metformin. Natural inhibitors of carbohydrate-degrading enzymes (α-amylase and α-glycosidase), particularly 

those derived from plants, offer an appealing treatment option for postprandial hyperglycemia. In vitro studies can 

be used as preliminary screening methods to evaluate a drug's α -amylase and α -glycosidase inhibitor activity, 

allowing researchers to investigate a wide range of potential therapeutic options [7]. 

 According to ethnobotanical statistics, there are over 1200 plants worldwide that may have anti-

diabetic properties [8-11]. The edible plant Coccinia grandis belongs to the family Curcubitaceae, which has been 

used in Ayurvedic medicine to treat microbial infections, gastrointestinal issues, inflammation, and diabetes. The 

leaves and stems of Coccinia grandis are pressed to extract a juice that is then used as an alternative medicine to 

treat diabetes [12, 13]. Streptozotocin- and alloxan-induced diabetic rats showed significant reductions in fasting 

plasma glucose levels when treated with methanolic and ethanolic leaf extracts of the plant, respectively [14–16]. 

Methanolic extracts of the plant's leaves, were found to be inhibitors of " α -amylase and " α -glucosidase enzymes 

in vitro [13]. Fruits have traditionally been used to cure leprosy, fever, asthma, bronchitis, and jaundice. The fruit 

has anti-anaphylactic, antihistaminic, and mast cell-stabilizing properties [17]. 

            Hyptis suaveolens belongs to the family Lamiaceae is an annual, perennial herb that grows in subtropical, 

tropical and disturbed habitat. Traditionally, In vivo gastroprotective efficacy of an ethanol extract of H. 

suaveolens aerial component has been demonstrated [18]. Previous chemical studies on H. suaveolens seed 

concentrated primarily on protein [19], oligo- and polysaccharides [20 and 21] and antihyperuricemic nutraceutical [22].  

 The purpose of this study was to see if hydroalcohol extracts of Hyptis suaveolens seeds and Coccinia 

grandis fruits influenced the in vitro activities of the enzymes "α- amylase" and "α- glucosidase."    

 

MATERIAL AND METHOD 

Plant material and extraction 

The Hyptis suaveolens and the Coccinia grandis plants were collected from the local market. Identified and 

authenticated by a botanist, S.V University, Tirupati with voucher numbers 0709 and 0579 for Hyptis suaveolens 

and the Coccinia grandis respectively.  

 Freshly collected Hyptis suaveolens (L.) Poit seeds and Coccinia grandis fruits were shade-dried and 

coarsely powdered. The powder was passed through sieve no. 40, and the sieved powder was stored in an airtight 

container for further use. Initially, 100 g of each dried plant material powder was macerated with hydro alcohol 

70% ethanol for 7 days. It was then filtered, and the solvent was evaporated and stored in desiccators until further 

use. 

 

In-vitro α-amylase inhibitory activity 
 

The inhibiting activity of alpha-amylase was performed according to the method by González-Montoya et al. 

2018[23] and Ramana Murty Kadali SLDV et al. 2017[24] with some modifications. The reaction mixture contained 

1mL of acarbose (positive control) or test samples (the plants extracts and its solvent partitions) at concentrations 

of 62.5,125,250,500 and 1000ug/ml and 1 ml of 0.02M sodium phosphate buffer (pH6.9) containing α-amylase 

solution (0.5mg/ml) was pre -incubated at 25°C for 30 min. Then 1mL of 1% starch solution in 0.02M sodium 

phosphate buffer (pH -6.9) were added to the reaction and the reaction was allowed to be carried out at 25°C for 

10 min to react with the alpha-amylase solution.  Then finally the reaction was terminated by adding 1 mL of the 

DNS solution (12.0 g of sodium potassium tartrate tetrahydrate in 8 ml of 2M NaOH and 96 mM of 3, 5-

dinitrosalicylic acid solution) and the tube were covered and heated in boiling water for 5 min. Then the reaction 

mixture was diluted by adding 10 ml of distilled water after cooling the tubes at room temperature. The α-amylase 

activity was determined my measuring the intensity of color at 540 nm.  
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Absorbance of the positive control which contain only the enzyme but doesn’t contain any test sample 

was performed in similar way (100% enzyme activity). Besides, a blank which contain only the test samples in 

their respective concentration in the absence of the enzyme was prepared and assay was performed to observe any 

possible intrinsic absorbance produced by the test samples. The samples and the standard drug (acarbose) were 

compared with the control (100% enzyme activity) by using the equation given below to obtain the percentage 

inhibition (I %) : 

% Inhibition = [(Absorbance control – Absorbance test sample) / Absorbance control] × 100 

 

Table 1: α-Amylase test samples with concentrations 

Sl. No. Test samples Concentrations 

1 Acarbose 5(62.5,125,250,500,1000ug/ml) 

2 Hydro alcoholic extract of Coccina grandis fruits  5(62.5,125,250,500,1000ug/ml) 

3 Hydro alcoholic extract Hyptis suaveolens seeds  5(62.5,125,250,500,1000ug/ml) 

 

In-vitro α-glucosidase inhibitory activity 
 

The alpha-glucosidase inhibiting activity was performed according to a method described by Pandithurai et al. 

2015[25]. 1mL of 2% w/v of sucrose solution was added as the substrate in 0.2 M of Tris buffer (pH 8.0). 1mL of 

acarbose (positive control) or test samples (the plants extracts and its solvent partitions) at concentrations of 

62.5,125,250,500 and 1000ug/ml was added to the reaction mixture and incubated for 5 minute at room 

temperature. The reaction was started after the incubation period by adding 1 ml of alpha-glucosidase enzyme (1 

U/ml) to it and then incubating it for 40 min at 35°C. The reaction was terminated by the addition of 2 mL of 6N 

HCl. The α- glucosidase activity was determined my measuring the intensity of color at 540 nm. Acarbose was 

used a positive control (standard). The following formula was used to obtain the percentage inhibition (I%): 

% Inhibition = [(Absorbance control – Absorbance test sample) / Absorbance control] × 100 

          

Table 2: α-glucosidase research samples with concentrations 

 

Sl. No. Test samples Concentrations 

1 Acarbose 5(62.5,125,250,500,1000ug/ml) 

2 Hydro alcoholic extract of Coccina grandis fruits  5(62.5,125,250,500,1000ug/ml) 

3 Hydro alcoholic extract Hyptis suaveolens seeds  5(62.5,125,250,500,1000ug/ml) 

 

RESULTS 

 

Alpha-amylase enzyme inhibiting activity 
 

In the present study, test Compounds namely Hydro alcoholic extracts of Coccina grandis fruits (HACG), Hyptis 

suaveolens seeds (HAHS) at Concentrations 62.5,125,250,500 and 1000ug/ml exhibited α-amylase inhibitory 

activity 11.54%, 22.78%, 33.56%, 55.95% and 96.58% respectively whereas hydro alcoholic extract of Hyptis 

suaveolens seeds at same concentrations showed α-amylase inhibitory activity 1.91%, 8.77%, 17.63%, 27.50% 

and 55.97% respectively. Acarbose showed 30.34%, 38.55%, 47.95%, 65.93% and 99.06% α-amylase of 

inhibitory activity at the mentioned Concentrations respectively showed in figure 1.The standard reference drug 

Acarbose which showed α-amylase inhibitory activity with an IC50 value of 298 ug/ml. Among the test samples, 

Coccina grandis fruits has shown the prominent α-amylase enzyme inhibitory activity with IC50 455 ug/ml when 

compared to Hyptis suaveolens seeds with 889 ug/ml showed in figure 2 

. 
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Figure 1: α-amylase inhibition by Hydro alcoholic extracts of Coccina grandis fruits (HACG), Hyptis suaveolens 

seeds (HAHS)) and acarbose.  

 

 

Figure 2: IC50 values of Hydro alcoholic extracts of Coccina grandis fruits (HACG), Hyptis suaveolens seeds 

(HAHS) on α-amylase in comparison with Acarbose  

 

Alpha-glucosidase enzyme inhibiting activity 
 

In the present study, test Compounds namely Hydro alcoholic extracts of Coccina grandis fruits (HACG), Hyptis 

suaveolens seeds (HAHS) at Concentrations 62.5,125,250,500 and 1000ug/ml exhibited α-amylase inhibitory 

activity 0.89%, 6.59%, 18.82%, 41.32% and 86.54% respectively whereas hydro alcoholic extract of Hyptis 

suaveolens seeds at same concentrations showed α-amylase inhibitory activity 1.19%, 4.48%, 11.36%, 26.54% 

and 58.09% respectively. Acarbose showed 30.37%, 38.65%, 47.91%, 62.45% and 95.27% α-amylase of 

inhibitory activity at the mentioned Concentrations respectively shown in figure 3.  

               The Acarbose which showed Alpha-glucosidase inhibitory activity with an IC50 value of 313.62 ug/ml. 

Among the test samples, Coccina grandis fruits has exhibited the prominent Alpha-glucosidase enzyme inhibitory 

activity with IC50 498 ug/ml and 765 in comparison of Hyptis suaveolens seeds with 889 ug/ml shown in figure 

4. 
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Figure 3. α-glucosidase inhibition by Hydro alcoholic extracts of Coccina grandis fruits (HACG), Hyptis 

suaveolens seeds (HAHS)) and Acarbose. 

 

 
Figure 4: IC50 values of Hydro alcoholic extracts of Coccina grandis fruits (HACG), Hyptis suaveolens seeds 

(HAHS) on α-amylase in comparison with Acarbose  

 

DISCUSSION 
 

Hyperglycemia is a situation in which an excessive amount of glucose circulates in the blood plasma as a result 

of insufficient secretion or impaired action of insulin [26], hence maintaining glucose levels is critical. The enzyme 

alpha-amylase and alpha-glucosidase are essential for managing blood glucose levels by delaying carbohydrate 

breakdown and absorption [27]. In this work, we looked into the efficacy of Coccinia grandis fruits and Hyptis 

suveolens seeds to prevent the enzymatic activity of the alpha-amylase and alpha –glucosidase.  

Coccinia grandis commonly known as ivy guard has been used traditionally from so many years for 

treating various disorders [28]. Various parts of Hyptis suveolens commonly known "Chan/Wilayathi tulsi" is used 
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for treating various disorders [29]. Several studies are reported on various pharmacological activities of hyptis 

suveolens and coccinia grandis [30-34]. 

The results obtained in the present study proves that hydroalcoholic extract of both hyptis suveolens 

seeds and coccinia grandis fruits have marked dose dependent ability to inhibit alpha amylase and alpha 

glucosidase activity. In present study IC50 values of C.G fruit and H.S seeds for alpha amylase activity were 455 

ug/ml and 889 ug/ml respectively, whereas standard Acarbose, which exhibited an IC50 concentration of 

298ug/ml (figure 2). Given Test compounds of C.G fruits and H.S seeds extracts for alpha glucosidase activity 

showed the IC50 concentrations at 498.06 ug/ml and 765.73ug/ml, respectively, in comparison to the standard 

drug acarbose, which showed the IC50 concentration to be 313.62 ug/ml. (figure 4) 

The results indicated concentration-dependent inhibitory action with both the extracts on the enzyme 

alpha amylase and alpha glucosidase. The highest percentage of inhibition having with highest concentration. 

However, coccinia grandis fruit extract exhibited more Alpha amylase and Alpha-glucosidase enzyme inhibition 

when compared with hyptis suaveolens seed extract showed in (figure 1and3). 

Several investigations have demonstrated that polyphenols, flavonoids, and alkaloids are known to limit 

carbohydrate enzyme activity [35, 36]. There are some studies that have demonstrated that flavonoids and alkaloids 

are powerful alpha glucosidase enzyme inhibitors [37]. Many investigations have revealed that flavonoids and 

alkaloids are effective alpha-amylase inhibitors [27, 35, and 38]. From the earlier studies it has been reported that 

presence of flavonoids and alkaloids along with other active constituents in both coccinia grandis fruit and seeds 

of hyptis suaveolens [28, 29]. 

A study conducted by Beidokhti MN, on anti-diabetic potential of Psidium guajava L using alpha 

glucosidase and alpha amylase assays reported the ability of the plant to inhibit alpha amylase and alpha 

glucosidase enzymes which may be responsible for their anti-hyperglycaemic effects [39]. This study results 

showed similar trend of results as the present study. Tela. Total showed potency of methanolic extracts of lingerie 

ciliate, Phyllanthus reticulatus and bambina vulgaris to inhibit alpha amylase and alpha glucosidase activities, 

which has therapeutic potential for the management of postprandial hyperglycemia [40]. This study strongly 

supports the analysis of present study. 

Hence, the results suggest that the extract's dose depended inhibitory activities on enzymes alpha - 

amylase and alpha - glucosidase which may contribute to its anti-hyperglycaemic action. The findings further 

imply that the extract could be clinically effective in the treatment of postprandial hyperglycemia. 

CONCLUSION 
Form the results, it can be concluded that the hydro-alcoholic extracts of both hyptis suveolens seeds and coccinia 

grandis fruits have α -glucosidase and α-amylase inhibitory actions in vitro. The phytoconstituents present in 

extracts may contribute to in vitro enzyme inhibitory actions. Consequently, our investigation demonstrates that 

both extracts can reduce postprandial hyperglycemia and help with diabetic complications. Further research is 

needed to support the plant's usage as an anti- diabetic medication. 
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