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Abstract 

Background:Non-insulin-dependent diabetes mellitus (NIDDM), also known as type 2 diabetes, is a prevalent endocrine 

disorder characterized by either impaired insulin secretion from pancreatic beta cells or reduced insulin sensitivity in target 

tissues. Originating in the Tamil tradition, the Siddha system of medicine represents a holistic and scientifically-informed 

approach to healthcare. It encompasses preventive, promotive, curative, rejuvenative, and rehabilitative practices. Siddha texts 

refer to diabetes as "InnippuNeer," "Madhumegam," and "Neerizhivu." The causes are attributed to food habits, lifestyle habits, 

hereditary factors, and imbalances in the tridoshic principles – Vatham, Pitham, and Kapham – which are fundamental 

concepts in Siddha medicine and play a crucial role in the development of Madhumegam (diabetes). One of the therapeutic 

methodologies is to decrease the postprandial hyperglycemia by hindering the absorption of glucose through the inhibition of 

carbohydrate-hydrolysing enzymes, such as α-amylase and α-glucosidase. α-Glucosidase are enzyme that catalyze the 

absorption of digested glucose from dietary polysaccharides in the small intestine. Aim & Objective: The aim of the present 

study is to evaluate the anti-diabetic potential of the siddha formulation of Sambirani Poo Kuligai(SPK) through alpha 

glucosidase enzyme inhibition assay. Method: The spectrophotometric assay method was used to find alpha glucosidase 

inhibitory activity. Results: SPK showed presence of alpha glucosidase inhibitory potential with tha maximum inhibition of 

about 41.74± 3.578 % and the corresponding IC50 is606.5 ± 49.51μg/ml. Conclusion: This in-vitro study exposed the existence 

of the alpha glucosidase activity in the siddha formulation Sambirani Poo Kuligai owns antidiabetic activity. 

Keywords: Siddha Medicine, Sambirani Poo Kuligai, Anti-diabetic, In-Vitro alpha glucosidase inhibition assay. 

Introduction 

Non-insulin-dependent diabetes mellitus (niddm), also 

known as type 2 diabetes, is a prevalent endocrine 

disorder characterized by either impaired insulin 

secretion from pancreatic beta cells or reduced insulin 

sensitivity in target tissues. Pharmacological interventions 

for NIDDM employ various mechanisms to manage blood 

glucose levels. These include stimulating insulin release, 

upregulating glucose transporter expression, inhibiting 

gluconeogenesis (glucose production in the liver), and 

delaying intestinal glucose absorption [1].Globally, the 

prevalence of diabetes among adults aged 20 to 79 was 

estimated to be 10.5% (536.6 million) in 2021 and would 

rise to 12.2% (783.2 million) in 2045. The prevalence of 

diabetes was highest in people 75–79 years old, and it was 

similar in men and women. According to estimates, 

prevalence in 2021 was greater in high-income nations 

(11.1%) compared to low-income countries (5.5%), and in 

urban areas (12.1%) than in rural regions (8.3%) [2]. 

Originating in the Tamil tradition, the Siddha system of 

medicine represents a holistic and scientifically-informed 

approach to healthcare. It encompasses preventive, 

promotive, curative, rejuvenative, and rehabilitative 

practices. The term "siddha" itself stems from the tamil 

word "siddhi," signifying "achievement," "perfection," or 

"heavenly bliss."[3]. Siddha texts refer to diabetes as 

"innippuneer," "madhumegam," and "neerizhivu." The 

causes are attributed to food habits, lifestyle habits, 

hereditary factors, and imbalances in the 

tridoshicprinciples – vatham, pitham, and kapham – which 

are fundamental concepts in siddha medicine and play a 
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crucial role in the development of madhumegam 

(diabetes) [4]. 

One therapeutic strategy for managing diabetes involves 

delaying glucose absorption through the inhibition of 

enzymes like alpha-glucosidase in the digestive system. 

Alpha-glucosidase, a widely distributed exo-type 

carbohydrase found in microorganisms, plants, and animal 

tissues, cleaves alpha bonds to liberate glucose from the 

non-reducing ends of complex carbohydrates. Inhibiting 

this enzyme activity slows the rise in blood sugar levels 

after consuming carbohydrate-rich meals. Alpha-

glucosidase is specifically a membrane-bound enzyme 

located in the small intestine epithelium. It functions by 

catalyzing the breakdown of oligosaccharides into 

absorbablemonosaccharaides, facilitating intestinal 

glucose uptake [5]. 

Inhibition of intestinal alpha-glucosidase activity reduces 

the rate of oligosaccharide breakdown. Consequently, 

carbohydrate digestion extends to the lower small 

intestine. This spatial shift in the digestive process delays 

the overall rate of glucose absorption into the 

bloodstream. This approach has emerged as an effective 

strategy to mitigate postprandial blood glucose spikes, a 

key factor in preventing the development of complications 

associated with type 2diabetes [5].In vitro study, extracts 

of piper betel and Syzygiumaromaticum(clove) have 

potential alpha amylase and alpha glucosidase inhibitory 

activity [6, 7]. Previous research suggests that spk, a 

siddha formulation, might possess antidiabetic properties 

similar to alpha-amylase inhibitors. However, its potential 

in this area remains unexplored. This study aims to 

investigate the in vitro alpha-glucosidase inhibitory 

activity of SPK. 

 

Material and Methods 

a) Ingredients of the test drug 

 1) sambirani (benzoin) 

 2) kirambu (clove) 

 3) korosanai (korochana) 

 4) vetrilai (piper betle) 

The reference for this preparation was taken from the 

classic siddha literature, agathiyarparipooranam 400” [8]. 

The trial drug was prepared as per a standard operative 

procedure (sop). 

b) Drug authentication 

The requisite raw drugs were procured from a well 

reputed indigenous raw drug shop. The herbal raw drugs 

were authenticated by the botanist of government 

siddhamedical college, chennai and the mineral drugs 

were authenticated by the HOD of gunapadamdepartment 

of Govt. siddha medical college, chennai.  

c) Purification of Raw Drugs 

Raw drugs underwent purification as 

per"sikitcharatnadeepamennumvaidhiyanool"[9] and 

"gunapadamthathujeevavaguppu" respectively. 

 

 

Table 1: name of the drug and purification 

s.no 
name of the 

drug 
Purification 

1 sambirani 

the gums were cleaned by 

removing the sand, dust and odd 

particles 

2 kirambu 
the flower buds were removed 

and fried slightly 

3 korosanai 

the unwanted substances were 

removed 

test for korosanai: 

on piercing a red hot needle into 

korosanai, yellowsubstance 

builds up on the needle and 

releases yellow smoke. 

4 vetrilai 
the stalk and the middle vein 

were removed 

 

Table2: raw drug’s botanical name, family and part 

used 

s.

n

o 

name of 

the raw 

drug 

botanical/ zoological  

name (10,11) 
family 

part 

use

d 

1 
sambira

ni 
styraxbenzoin,dryand 

styracac

eae 

resi

n 

2 kirambu 
syzygiumaromaticum,l

inn 

myrtace

ae 

drie

d 

flow

er 

buds 

3 
korosan

ai 

Felbovinumpurifactum

(purified ox bile or ox 

gall) 

NA NA 

4 vetrilai piper betle,linn 
piperace

ae 

leav

es 

 

Table 3: actions and chemical constituents of raw 

drugs 

s. 

n

o 

name of 

the drug 
actions 

chemical 

constituents 

1 
sambira

ni 
Stimulant [10] 

cinnamic acid, 

benzoic acid, 

bensylbenzoate, 

lignans, vanillin, 

benzaldehyde 

[16] 

2 kirambu 

anti-diabetic,  

hepatoprotective, 

anti-spasmodic 

[10,12] 

β 

caryophyllene, 

eugenol, 

acetophenone, 

eugenyl acetate, 

α humulene, γ 

cadinene, α 

phellandrene, 

rhammetin, 
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kaempferol, 

gallic acid, 

vanillin [17] 

3 
korosana

i 
anti-spasmodic [11] 

cholic acid, 

chenodeoxychol

ic acid [18] 

4 vetrilai 

stimulant, 

carminative, anti-

hypercholesterolem

ic, anti-oxidant, 

anti- 

diabetic(13,14,15) 

arecoline, 

choline, 

eugenol, 

chavicol, 

caryophyllene, 

limonene, 

allylpyrocatech

ol  [19] 

 

d) Preparation of the drug 

The purified benzoin wasground well and sited in a small 

pot. a paper wasstuck on the inner surface of another big 

pot. The big pot wassited over the small pot with their 

mouths opposing each other. The gaps between their 

mouths werewrapped by seven layered muddy wet cloth 

and waspermitted to dry. Then it was subjected to 

sublimation process for 12 hours. After finishing 

sublimation process, the pot was left intact to reduce heat. 

then the seal wasunwrapped and the sublimed product 

was scrapped and collected. clove wasground well and 

sifted through a white cloth. Korochana also wasground 

well. Clovepowder and korochana powder were added 

along with the sublimate. Then all these substances were 

grounded well with piper betel leaf juice for 48 minutes. 

the paste was shaped into small pills, similar in size to the 

seeds of a plant called abrusprecatorius (which is roughly 

equivalent to 130 milligrams each). The pills were then 

dried in a shaded area and stored in a bottle.  

Sample of 10 gram of study medicine was sent to the noble 

research solutions, chennai, to evaluate the alpha 

glucosidase inhibitory activity. 

 

In-vitro α-glucosidase enzyme inhibition study 

Method adopted: The spectrophotometric assay method. 

Test solution: Test sample (SPK) was prepared in the 

serial dilution of the concentration ranges from 

100,200,300,400 and 500 µg/ml using DD water. 

pnpg(p-nitrophenyl-α-d -glucopyranoside): 20 mm pnpg 

prepared by dissolving 603 mg pnpg in 100 ml of pbs 

Enzyme: To make the α-glucosidase enzyme solution, 0.5 

mg of the enzyme was dissolved in 10 ml of phosphate 

buffer (ph 7.0) that contained 20 mg of bovine serum 

albumin. acarbose, which was utilized as a reference 

standard, at a concentration of 100µg/ml was added to 

250 μl of 20 mm p-nitrophenyl-α-d-glucopyranoside and 

495 μl of 100 mm phosphate buffer (ph 7.0) together with 

approximately 10 μlof the test sample. After a 5 minute 

pre-incubation period at 37°c, 250 μl of the α-glucosidase 

enzyme solution (0.5 mg of α-glucosidase in 10ml of 

phosphate buffer (ph7.0) with 20 mg of bovine serum 

albumin) was added to initiate the reaction. It was then 

incubated at 37°c for precisely 15 minutes. The reaction 

was then stopped by adding of 1000 μl of 200 mm 

na2 co3solution and the amount of p-nitrophenol released 

was quantified by measuring the absorbance of sample 

against a sample blank (containing pbs without any 

sample) at 405nm using uv visible spectrophotometer. 

Percentage inhibition of test drug spk and std on α-

glucosidase enzyme inhibition study 

concentration (μg/ml) 
% inhibition of 

Spk 

100 μg/ml 12.66 ± 1.05 

200 μg/ml 26.08 ± 2.146 

300 μg/ml 30.95 ± 2.044 

400 μg/ml 35.65 ± 0.8608 

500 μg/ml 41.74 ± 3.578 

standard- acarbose 96.07 ± 2.211 

Data are given as mean ± sd (n=3) 

Ic50 values for α-glucosidase enzyme inhibition assay 

by SPK and std 

test drug / standard 

ic50 value of α-

glucosidaseenzyme 

inhibition ±  sd (μg /ml) 

spk 
606.5 ± 49.51 

standard- acarbose 

29.03 ± 21.46 

Data are given as mean ± sd (n=3) 

 

Percentage inhibition of test drug SPK and standard 

on 

Alphaglucosidase enzyme inhibition assay 

 
 

Discussion 

This study explored the potential of SPK for type 2 

diabetes management by investigating its alpha- 

glucosidase inhibitory activity. Our results revealed that 

SPK exhibited significant alpha- glucosidase inhibition  

activity with the maximum inhibition of about 41.74 ± 

3.578 % and the corresponding IC50 is 606.5 ± 

49.51μg/ml. Standard acarbose exhibited significant 

inhibition in alpha glucosidase enzyme activity with the 

maximum inhibition of about 96.07 ± 2.211 % and the 

corresponding ic5029.03 ± 21.46 μg /ml. 
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A major challenge in type 2 diabetes management is 

postprandial hyperglycemia, the rise in blood sugar levels 

after meals. Alpha – glucosidase inhibitors function by 

delaying carbohydrate breakdown in the small intestine, 

leading more gradual glucose absorption and a diminished 

postprandial glycemic response. The observed alpha- 

glucosidase inhibitory activity of SPK suggests its potential 

to contribute to enhanced glycemic control in type 2 

diabetes patients. Further research is necessary to 

elucidate the specific mechanism by which SPK inhibits 

alpha-glucosidase activity. Potential mechanisms could 

involve competitive binding with the substrate at the 

enzymes active site, hampering its ability to break down 

carbohydrates. 

One way to manage blood sugar after meals (postprandial 

hyperglycemia) is to slowdown glucose absorption. This 

can be achieved by inhibiting enzymes that break down 

carbohydrates, like alpha-amylase and alpha-

glucosidase.Alpha -glucosidases are enzymes that catalyze 

the absorption of digested glucose from dietary 

polysaccharides in the small intestine [21].Alpha-

glucosidase inhibitors exert their effect by impeding 

carbohydrate uptake from the small intestine. These drugs 

competitively inhibit key enzymes, namely glucoamylase, 

sucrase, maltase, and isomaltase, responsible for 

hydrolyzing complex, nonabsorbable carbohydrates into 

simpler, absorbable forms. This enzymatic inhibition 

translates to a delay in carbohydrate absorption, leading 

to a reduction in postprandial blood glucose rise by 

approximately 3 mmol/l [22]. 

Among four ingredients of sambirani poo kuligai, styrax 

benzoin contains free balsamic acid chiefly cinnamic 10% 

and benzoic acid 6% and vanillin [23]. Veronica fsalau et 

al. investigated the effects of vanillin on blood glucose 

levels in fructose-streptozotocin (stz)-induced diabetic 

rats. They administered vanillin at low (150 mg/kg body 

weight) or high (300 mg/kg body weight) doses for a five-

week intervention period. Notably, both vanillin doses 

resulted in a significant reduction in blood glucose levels 

compared to the control group [24]. In a novel study by 

rahman m hafizur et al., cinnamic acid'santidiabetic 

mechanism was explored in non-obese type 2 diabetic 

rats. The research revealed that cinnamic acid exerts its 

effect through a combination of improved glucose 

tolerance in vivo and enhanced insulin secretion in vitro 

(25).Sabbirahmed et al. employed molecular docking and 

dynamics simulations to investigate the potential of 

natural compounds from betel leave (Piper betle l.) for 

inhibiting alpha-amylase and alpha-glucosidase activity. 

their study identified apigenin-7-o-glucoside as a 

promising candidate. This compound exhibited inhibitory 

effects against both enzymes by binding to their active 

sites. Specifically, apigenin-7-o-glucoside interacted with 

key residues: asp-197, glu-233, and asp-300 for alpha-

amylase, and asn-258, asp-327, ile-143, and asp-382 for 

alpha-glucosidase [26]. 

Sindhu s nair et al. investigated the alpha-amylase and 

alpha-glucosidase inhibitory potential of various plants 

extracts using in vitro assays. Among these, the methanolic 

extract of piper betle displayed a significant inhibitory 

effect on both enzymes. Notably, a concentration of 84.63 

µg/ml achieved 50% inhibition of alpha-amylase activity. 

Similarly, the extract exhibited an ic50 value of 96.56 ± 

12.93 µg/ml for alpha-glucosidase inhibition (6).Stephen 

adeniyi adefegha et al. investigated the in vitro inhibitory 

effects of polyphenol-rich extracts from 

syzygiumaromaticum (clove) buds on enzymes linked to 

type 2 diabetes and oxidative stress in rat pancreas. Their 

findings revealed that both extracts dose-dependently 

inhibited alpha-amylase and alpha-glucosidase activity. 

Interestingly, the inhibition of alpha-glucosidase was 

significantly greater (p < 0.05) compared to alpha-amylase 

inhibition [7]. 

Studies mentioned in this review, reveal that among the 

four ingredients of Sambirani Poo Kuligai, Piper betle, 

Syzygiumaromaticum and Styrax benzoin has potential 

anti-diabetic properties. In the present study, the results 

of alpha glucosidase inhibitory assay displayed a 

considerable inhibitory activity with the extract of 

Sambirani Poo Kuligai. Hence it can be concluded that 

Sambirani Poo Kuligaiis a siddha formulation with multi-

nodal antidiabetic actions and may aid as a potent anti-

diabetic agent. 

 

Conclusion 

From this study, we can state that siddha formulation 

Sambirani Poo Kuligai showed significant inhibition of 

alpha glucosidase enzyme activity. These findings suggest 

its potential as a therapeutic agent for type 2 diabetes.  

However, further in vivo and clinical investigations are 

required to confirm its efficacy and safety for managing 

this chronic condition. 
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