
 

DOI:10.21276/sjbr.2016.1.3.1 

59 
 
 

Research Article 

Saudi Journal of Biomedical Research                   ISSN 2518-3214 (Print) 
Scholars Middle East Publishers              ISSN 2518-3222 (Online) 

Dubai, United Arab Emirates 

Website: http://scholarsmepub.com/       

 
 

 
 

In Vitro α-Amylase and α-Glucosidase Inhibitory Activity of Methanol Extract of 

Tolypiocladia glomerulata (C. Agardh) F. Schmitz 
Mohanapriya N,  Murugesan S, Sivamurugan V 

Division of Algal Biotechnology and Bionano Technology, Post Graduate and Research Department of Botany, 

Pachaiyappa’s College, Chennai-600 030, India 

   

*Corresponding Author:   
Mohanapriya N 

Email: priyavasanthareddy90@gmail.com 
 

Abstract: The present study is to evaluate the  inhibitory activity of α-amylase and α-glucosidase enzymes in the 

methanol extracts of marine red alga Tolypiocladia glomerulata. The methanol extract of red alga T. glomerulata showed 

concentration dependent α-glucosidase inhibitory and with achieved maximum activity of 87.08 ± 0.01% at a 

concentration of 900 µg/mL  in a manner IC50 = 608 µg/mL. Similarly the dose dependent effect was observed against α-

amylase enzyme with 81.25 ± 0.02% of inhibition at 900 µg/mL (IC50 = 543 µg/mL).  The above results were compared 

with that of the standard drug Acarbose. It can be concluded that the methanol extracts of red alga T. glomerulata exert 

an effective antidiabetic activity and considered as a potential candidate for the management of diabetes mellitus. 
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INTRODUCTION  

Diabetes mellitus is a syndrome characterized 

by chronic hyperglycemia, due to relative deficiency in  

effectiveness of circulating insulin secretion. The high 

consumption of carbohydrate and sucrose rich food is 

one of the main causes of non-insulin dependent 

diabetes mellitus (type II diabetes). Hydrolysis of 

dietary starch are the major source of glucose in the 

blood, α-amylase and α-glucosidase being the key 

enzymes involved in starch break down and intestinal 

absorption, respectively. It is believed that inhibition of 

these enzymes can significantly decrease the 

postprandial increase of blood glucose level after a 

mixed carbohydrate diet and therefore, it can be an 

important strategy in the management of hyperglycemia 

linked to type II diabetes [1].  

 

Type II diabetes accounts for more than 90% 

of the cases in the world [2]. The World Health 

Organization (WHO) has estimated that there are 

approximately 350 million people who suffer from 

diabetes and this may double by 2030 when diabetes 

may become the seventh most prevalent cause of death 

[3]. Some drugs, such as miglitol and voglibose, are 

effective only on α-glucosidase [4], but acarbose 

provides inhibition of  both glucosidase and amylase 

[5]. The side-effects such as abdominal discomfort, 

flatulence and diarrheoa caused by these drugs could 

stop them from being used and reduce treatment 

effectiveness. However, the urge for searching novel 

alternative medicine from natural resources always 

being a interesting task for researchers. Result, there has 

been interest in research to discover natural inhibitory 

components [6].  

 

There has been a substantial drive to examine 

edible seaweeds for such components, with a focus on 

α-amylase and α-glucosidase inhibitors [7]. Seaweeds 

and their organic extracts are known to contain a wide 

array of bioactive substances with diverse health 

benefits [8]. Moreover, they are considered to be good 

sources of polyphenols and have been shown to exhibit 

antidiabetic properties through inhibition of 

carbohydrate-hydrolysing enzymes [9-16]. In the 

present study, the α-amylase and α-glucosidase 

inhibitory activity of methanol extract of the red alga 

Tolypiocladia glomerulata was evaluvated. 

 

MATERIALS AND METHODS  

Collection, Identification And Processing Of 

Seaweed 

The red seaweed Tolypiocladia glomerulata 

was collected by hand picking from coastal area of 

Mandapam, Tamil Nadu, (south east coast)India. The 

collected seaweeds were washed with seawater and with 

fresh water. The washed seaweeds were shade dried at 

room temperature until reaching a constant weight and 

then grounded using a laboratory blender. This powder 

was used to obtain the extract by using methanol as a 

solvent. The yield of methanolic extract obtained was 

Tolypiocladia glomerulata.The sample was identified 

by Dr.M Baluswami,(Retd.) Madras Christian College, 

Chennai, India. The voucher specimens (PCCACL11) 
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were deposited at the Herbarium in Department of 

Botany, Pachaiyappa’s College, Chennai. 
 

In Vitro Methods Employed In Antidiabetic Studies  
Inhibition Of α-Amylase Enzyme Assay 

A total of 500 μL of test samples and standard 

drug (100-900 μg/mL) was added to  

500 μL of 0.20 mM phosphate buffer (pH 6.9) 

containing α-amylase (0.5 mg/mL) solution and were 

incubated at 25°C for 10 min. After these, 500 μL of 

1% starch solution in 0.02 M sodium phosphate buffer 

(pH 6.9) was added to each tube. The reaction mixtures 

were then incubated at 25°C for 10 min. The reaction 

was stopped with 1.0 mL of 3, 5 dinitrosalicylic acid 

colour reagent. The test tubes were then incubated in a 

boiling water bath for 5 min, cooled to room 

temperature. The reaction mixture was then diluted after 

adding 10 mL distilled water and absorbance was 

measured at 540 nm. Controls represent 100% enzyme 

activity and were conducted in a similar way by 

replacing extract with solvent [17-18]. All assays were 

carried out in triplicate and values were presented in 

percentage of inhibition. The activity of α -amylase was 

calculated as follows: 

 

Absorbance of control -Absorbance of sample      

                       treated with extract  

 Percentage of inhibition =   ---------------------------------------------------------------- x 100 

        Absorbance of control 
 

Inhibition Of α-Glucosidase Enzyme Assay 

The inhibitory activity on α- glucosidase  was 

determined by incubating a solution of starch substrate 

(2% w/v maltose or sucrose) with 1mL 0.2 M Tris 

buffer (pH 8.0) containing  concentrations of algal 

extract for 5 min at 37°C. The reaction was initiated by 

adding 1mL of α-glucosidase enzyme to it followed by 

incubation at 37°C for 10 min. Then, the reaction 

mixture was heated for 2 min in boiling water bath to 

stop the reaction. The amount of liberated glucose is 

measured by the glucose oxidase peroxidase method 

[19-21]. All assays were carried out in triplicate and 

values were presented in percentage of inhibition.  
 

Statistical Analysis  
The data was statistically analyzed by one way 

ANOVA using SPSS.17.0. The difference was 

considered significant when p<0.005. All the values 

were expressed as mean ± standard deviation (S.D.). 
 

RESULTS AND DISCUSSION 

Evaluation Of In Vitro α-Amylase Inhibitory 

Activity 

In the present study the methanol extract of the 

red alga T. glomerulata showed        20.81 ± 0.01% of 

α-amylase inhibition at a concentration of 100 μg/mL 

and 81.25 ± 0.02% inhibition at the highest 

concentration of 900 μg/mL, it was nearly equal to that 

of the standard drug acarbose (85.34 ± 0.03%). There 

was a dose-dependent increase in the percentage 

inhibitory activity against α-amylase enzyme. At high 

concentration 900 μg/mL of the extract showed 90% 

efficiency with respect to the standard drug Acarbose. 

The IC50 value of standard drug Acarbose was found to 

be   73 μg/mL, whereas, the methanol extract of the red 

alga T. glomerulata  it was 543 μg/mL (Table.1). The 

result of the present study was well coincided with the 

report of [22] in the algae Chondrococcus hornemannii 

and Gracillaria  gracillis. Whereas, the present study 

showed lesser activity of α-amylase inhibition when 

compared to the methanol extract of Grateloupia 

lithophila [16]. The IC50 value of the   T. glomerulata 

(543 μg/mL) was higher than that of the red Gracillaria 

edulis (83 μg/mL) and Gracillaria corticata (82 μg/mL) 

[23]. 

 

Table 1:  α-amylase inhibitory activity of methanol extract of T. glomerulata 

S.No 
Concentration 

(µg/mL) 

Percentage of inhibition 

T. glomerulata Acarbose 

1 

2 

3 

4 

5 

6 

100 

300 

500 

700 

900 

IC50 

20.81 ± 0.01 

27.05 ± 0.02 

41.63 ± 0.02 

64.57 ± 0.02 

81.25 ± 0.02 

543 µg/mL 

69.54 ± 0.04
 

75.19 ± 0.04
 

83.84 ± 0.03 

84.91 ± 0.03 

85.34 ± 0.03 

73 µg/mL
 

F–Value 

P–Value 

4.169666 

0.000 

1.303555 

0.000 

 

Lack of insulin affects the metabolism of 

carbohydrates, proteins, fats and causes significant 

disturbance of water and electrolyte homeostasis [24]. 

Pharmacological properties of α-glucosidase inhibitors 

such as acarbose that can  inhibit pancreatic α-amylase 

revealed that the complications of diabetes mellitus 

such as onset of renal, retinal and neurological changes 

and the development of ischaemic myocardial lesions 

are prevented  delayed [25]. Long-term day-to-day 

management of diabetes, with acarbose is well tolerated 

and can improve glycemic control as monotherapy, as 

well as in combination therapy [26]. The major adverse 
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effects of acarbose are abdominal distention, flatulence, 

meteorism and mild diarrheoa [27]. The search for new 

pharmacologically active agents are Safer, specific and 

effective hypoglycemic agents from natural sources can 

lead to the discovery of potent and specific inhibitors 

for α-amylase has continued to be an important area of 

investigation. [28]. Organic solvent extracts from 

seaweeds offer a great potential for the discovery of 

new antidiabetic drugs [27]. In the present study, 

antidiabetic activity of methanol extracts of 

T.glomerulata was extensively studied in an attempt to 

screen for potential inhibitors of α-amylase with 

antioxidant and free radical scavenging activity. 

 

The marine red algae commonly evidenced for 

highest inhibitory activity against α-amylase than that 

of the commercial carbohydrate digestive enzyme 

inhibitor, acarbose [29]. Polyphenolic compounds and 

as flavonoids such as phlorotannins from marine algae 

are known to be associated with a variety of proteins to 

form complexes. The studies of Kim et al., [30] have 

demonstrated that the hydroxyl groups in polyphenolic 

compounds, have an important role in promoting 

inhibitory activity. 

Evaluation Of In Vitro A -Glucosidase Inhibitory 

Activity 
The methanol extract of T. glomerulata 

revealed a significant inhibitory action on α-glucosidase 

enzyme. The percentage of inhibition was 15.42 ± 

0.01% at the concentration of   100 μg/mL and  87.08 ± 

0.01% of inhibition were observed at the concentration 

of 900 μg/mL. The methanol extract of T. glomerulata 

showed a concentration dependent increase in 

percentage  inhibition. The percentage inhibition was 

lesser when compared to the standard drug acarbose 

(94.27 ± 0.03%). The IC50 value of standard drug 

acarbose against α-glucosidase was found to be 

57μg/mL, methanol extract of T. glomerulata whereas, 

it was found to be 608 μg/mL for the (Table.2). The 

IC50 value of the T. glomerulata (608 μg/mL) was 

higher than that of the red algae Gracillaria corticata 

(87μg/mL) and Gracillaria edulis (46μg/mL), [23]. 

Although the extracts showed lesser activity than 

acabose, the bioactive compounds from natural sources 

could be safer to use as alternate medicine for managing 

diabetes. 

 

Table 2:  α-glucosidase inhibitory activity of methanol extract of T. glomerulata 

 

 

The present study showed the higher activity 

of α-glucosidase inhibition when compared to the red 

algae, Symphyocladia latiuscula, Odonthalia 

corymbifera and Polysiphonia morrowii [31], 

Grateloupia eliptica [30], Grateloupia lithophila [16]. 

The results suggest that the methanol extract of T. 

glomerulata  efficiently inhibits α-glucosidase enzymes 

by in vitro. Acarbose and miglitol are competitive 

inhibitors of α-glucosidase retards the digestion of 

carbohydrates and reduces absorption of starch and 

disaccharides [32]. Hence, one of the therapeutic 

approaches for reducing postprandial blood glucose 

levels in patient with diabetes mellitus is to prevent 

absorption of carbohydrate after food intake. Inhibition 

of these enzymes (α-amylase and α-glucosidase) 

reduced the high postprandial blood glucose peaks in 

diabetes [33]. 

 

Research into the natural products and drug 

development of algae results in the isolation of over 

15,000 novel compounds [34] such as polysaccharides, 

iodine organic products, macro and micro elements, 

vitamins and unsaturated fatty acids [35]. Recent 

studies have demonstrated that the marine algae 

contains biologically active substances that could be 

used as antidiabetic agents [7, 13, 15, 16, 30, 36-38]. 

 

A synthetic inhibitor can causes side effect 

such as abdominal pain, diarrhoea and soft faeces in the 

colon. The present study reveals that the methanol 

extract of T. glomerulata efficiently inhibits the action 

of α-glucosidase enzymes in the breakdown of starch. 

The reaction mechanisms involved in inhibition of α-

glucosidase enzymes by the methanol extract of 

Tolypiocladia glomerulata need to clearly understood. 

But there are some suggestions that the presence of 

chemical constituents such as lignans (quercetin, 

quercetrin, rutin) and alkaloids in the methanol extracts 

may be responsible for inhibition activity. However, 

further in vivo studies are needed to confirm the present 

observations in the in vitro studies. 

 

CONCLUSION 

The present study concluded that the in vitro 

antidiabetic activity of the methanol extract of red alga 

T. glomerulata is due to the presence of antidiabetic 

S.No 
Concentration 

(µg/mL) 

Percentage of inhibition 

T. glomerulata Acarbose 

1 

2 

3 

4 

5 

6 

100 

300 

500 

700 

900 

IC50 

15.42 ± 0.01 

24.42 ± 0.00 

41.17 ± 0.01 

61.24 ± 0.01 

87.08 ± 0.01 

608 µg/mL 

87.82 ± 0.02 

89.25 ± 0.01 

91.63 ± 0.01 

93.46 ± 0.02 

94.27 ± 0.03 

57 µg/mL 

F–Value 

P–Value 

2.213777 

0.000 

3.056444 

0.000 
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chemical compounds in the experimental alga. The 

marine alga showed significant inhibition activity. So 

the extracts showed close dependent activity upto 87% 

inhibition against the ezymes. In addition, the extracts 

are derived from natural resoures could safer to use with 

reduced side effect. Futher, the importance of the 

experimentl alga established by further compound 

isolation, purification and characterization is required to 

isolate the active enzyme inhibitory component from 

this alga. 
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