
 
 

Phytochemical Analysis And Antioxidant & Antidiabetic Activity Of 

Methanol Extracts In Diabetic Medicinal Plants Of Andrographis 

Paniculata And Syzygium Cumini (Leaves And Seed) Plant Materials. 

K. Pragathesh singh
1
,PG And Research Department of Microbiology, Hindusthan College 

of Arts & Science. Coimbatore. 

*Dr. N. Vanitha
2,   

Assistant professor, PG And Research Department of Microbiology, 

Hindusthan College of Arts & Science. Coimbatore. 

*Corresponding author: vanithanagaraj@hicas.ac.in 

ABSTRACT 

Objective:  

To investigate the Phytochemical and antioxidant & antidiabetic activity of different plant 

material extracts and to fortitude of their total phenolics and Reducing sugar level content. 

Methods: 

The extract was partitioned for possible antioxidant activities to check the free radical 

scavenging activity of DPPH, ABTS, FRAP. The Phytochemical analyses were checked & 

Antidiabetic activity (α-Glucosidase and β-Galactosidase). 

Results: 

The different plant extract was prepared and checked the phytochemical activity specifically 

used for diabetic, as per phytochemical results mainly focused Alkaloids and Phenol, Acids 

are absence and Reducing sugar, Glycosides and protein. So, based on these results have 

confirmed 2 plant varieties of Andrographis paniculata and Syzygium cumini, A. paniculate 

& S. cumini were checked the antioxidant and diabetic activity. As per analysis report the 

total free radical Scavenging expression for Andrographis paniculate for DPPH = 

0.91±0.076 and ABTS = 0.76±0.083 and FRAP = 0.07. & Syzygium cumini for DPPH = 

0.043 and ABTS = 0.091 and FRAP = 0.08. 

Conclusion:   
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The Natural and herbal plant’s extract in combination can be performed the antioxidant and 

antidiabetic activity. Also, the extract was done phytochemical activity. Based on the results 

have to take up the future studies of HPLC, TLC, and product development. 
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1. Introduction: 

  The medicinal plant research has started in 1995 in these regions, India & the USA, also 

South Africa. This study displays which are herbal plant components have used for diabetic 

foot ulcers. Every year the diabetic patient’s count has increased probably 12% to 15% in a 

year, and also is expected to hit 439 million adults by 2030. The Asian traditional medicinal 

plants have extended used as the main basis of the therapeutic drug’s process, and the care on 

traditional medicine intensifying as their significant evidence that it can be a latent source for 

a drug to contest disease (10). The natural plant drug compounds are isolated from the 

medicinal plants and more efficient and might be a general consequence, have a traditional 

knowledge for the drug discovery (5). The Diabetic mellitus is a metabolic state and is caused 

abnormality level of carbohydrate, which is highly connected with low level of blood insulin 

(11), The low level of insulin has brought long-term damage to human organs, like the 

kidney, peripheral neuropathy and leg lower limps, heart problems (15). In developed 

countries of Canada, USA has used medicinal plants for diabetic treatment. Many 

homegrown medicinal plants have used to be effectively managing the DM. The medicinal 

plants are easily available and very low side effects. The major source of drugs is currently 

derived directly from the traditional plant materials (2). This review study is reckoning some 

medicinal plant processing of antidiabetic activity. Thus, involved the particular plant part 

extraction. Generally, leaves are the very favorable storage spot for desired compounds and 

more than 55% of the plant’s extracts for the treatment of diabetic. 

2.Plant Review: 

2.1. Siriyanangai leaf (Andrographis paniculate):  

The 3rd population trusts are highly regarded in the United States, India, Canada, and other 

nations, and Ayurvedic doctors of medicinal plants are thus utilised in primary healthcare 

hospital demands. Researchers employ and improve a variety of plant species based on 

advantageous chemical principles and a diversity of plant species. As a result, doing a 
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thorough literature search based on some plant species is necessary to keep up with the 

current level of knowledge. Andrographis paniculata (A. paniculata) was one of the first 

plant species employed in oriental and ayurvedic medicine. There are roughly 32 species in 

the genus Andrographis, which belongs to the Acanthaceae family. Only a few are well-

known for their usage in traditional medicine to treat a variety of ailments. A. paniculata is 

the most important of these few. A. paniculata, often known as King of Bitters, is a branching 

annual plant that grows to a height of half to one metre. It's native to peninsular India and Sri 

Lanka, but it's also found in Southeast Asia, the United States, and Christmas Island. It is 

grown because of its well-known medicinal properties, and it thrives in a wide range of soil 

types. As a result, it is widely disseminated (7). In Asian countries, the plant has long been 

utilised in traditional medicine to treat a variety of infectious diseases and healing operations. 

In the plant world, this plant is also known as the King of Bitters. Researchers conducted a 

large-scale study using phytochemical analysis studies to determine what substances were 

present. It has been demonstrated that it retains a wide range of pharmacological properties 

(13) (6). The medicinal qualities, phytochemistry, and effects of its numerous extracts and 

components, such as anti-microbial, anti-oxidant & anti-infective, hepato-renal protective and 

liver enzymes, are the subject of this review. 

2.2. Naval Plant seed (Syzygium cumini: 

Syzygium cumini belongs to the Myrtaceae family of myrtles, and it is endemic to tropical 

America and Australia. It is a genus plant that is found all over the world on a vast scale. 

Although the tree morphology of S. cumini is quite uneven. The genus has over a thousand 

restricted variety species, with a survey range extending from Africa and Madagascar to 

southern Asia. S cumini is a medicinal herb that is widely utilised for a variety of treatments. 

Plants in this family are known to be high in unstable oils that have been used in medical 

applications (1), and S. cumini fruits and seeds have a long history of use as both nourishment 

and traditional medicines in various ethnobotanical practises throughout the tropical and 

subtropical medical world (16).  

3. Methodology: 

3.1. The solvent extracts from plant parts of seed and leaves (Syzygium cumini) & 

(Andrographis paniculate): 

Each plant area's plant parts (leaves and seed) were manually separated and used by hand-

picking method then dried in a hot air oven at 50 °C. This plant material was utilised in the 
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extractor of a Soxhlet apparatus after being dried into a good powder of the leaves and seed 

parts (20 g). Starting with Ethanol, Methanol, Aquas, Chloroform, and Acetone, the pure 

form of plant extract was carried out in a sequential solvent system with variable polarity 

solvents. In a 24-hour period, 250 ml of various solvents were used to extract the material. 

The extracts were lyophilized at 40 °C under reduced pressure in their respective solvent 

systems.  

4. Results & Discussion: 

4.1. Phytochemical Analysis: 

The Plant extract have different type of compounds in those aerial parts of leaves and seeds 

and that are continuously used in the common principals. The various factors of geographical 

region and plant growth time & plant material drying time to processing method for the 

variety of chemical content. (8). Compared to the All extracts, specifically pointed the 

methanolic extract. The results were focused Alkaloids and Phenol, Acids are absence and 

the Reducing sugar, Glycosides and protein are presence also tannins and cardiac- glycosides 

are positive in S.cumini extract and in A.paniculate extract tannins and reducing sugar are 

present. Aquas and ethanol extract are the reducing sugar and protein Absent and glycosides 

present in siriyanangai ethanolic extract. In S.cumini Ethanol extract glycosides and protein 

are present and same in Aquas extract of A.paniculate extract shows Alkaloids and Acids are 

absent. Reducing sugar present and protein absent. In Naval Extract the Reducing sugar and 

protein also the glycosides are present. The chloroform and acetone extract shows absent in 

reducing sugar and protein. Based on the phytochemical analysis the ethanol and methanol 

extract were used for the further Antioxidant and Antidiabetic analysis.  

4.2. Antioxidant Activity: 

4.2.1. DPPH Radical Scavenging assay 

The total free radical scavenging capacity of extracts from various plant samples was 

calculated using a slightly modified approach based on the stable DPPH radical, which has an 
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absorption maximum at 515 nm. 2.4 milligramme DPPH is dissolved in 100 mL methanol to 

make a radical solution. To 3.995 ml of methanolic DPPH, a test solution (5 l) was added. 

The mixture was vigorously shaken and stored at room temperature in the dark for 30 

minutes. The reaction mixture's absorbance was measured spectrophotometrically at 515 nm. 

The absorbance of the DPPH radical in the absence of antioxidant, or blank, was also tested. 

All of the tests were carried out in duplicate. The following equation was used to calculate 

the ability to scavenge the DPPH radical. DPPH Scavenged (%)= ((AB–

AA)/AB)×100…..(1), where, AB is absorbance of blank at t= 0 min; AA is absorbance of the 

antioxidant at t= 30 min. A calibration curve was plotted with % DPPH scavenged versus 

concentration of standard antioxidant (Trolox). 

4.2.2. ABTS radical scavenging assay 

The ABTS radical cation decolorization assay was used to determine the free radical 

scavenging activity of plant materials. The reaction between 7 mM ABTS in water and 2.45 

mM potassium persulfate (1:1) produced the ABTS•+ cation radical, which was kept in the 

dark at room temperature for 12-16 hours before use. After diluting the ABTS•+ solution 

with methanol, an absorbance of 0.700 at 734 nm was obtained. The absorbance was 

measured 30 minutes after the initial mixing of 5 l of plant extract with 3.995 ml of diluted 

ABTS•+ solution. In each test, a suitable solvent blank was used. Every measurement was 

repeated at least three times. Percent inhibition of absorbance at 734 nm was calculated using 

the formula, ABTS·+ scavenging effect (%) = ((AB–AA)/ AB)×100 (2), where, AB is 

absorbance of ABTS radical + methanol; AA is absorbance of ABTS radical + sample 

extract/standard. Trolox was used as standard substance. 

4.2.3. Ferric reducing antioxidant power 

The antioxidant capacity of medicinal herbs was determined spectrophotometrically 

using Benzie and Strain's method. The approach is based on the action of electron donating 
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antioxidants at low pH to reduce Fe3+ TPTZ complex (colourless complex) to Fe2+-

tripyridyltriazine (blue coloured complex). The change in absorbance at 593 nm is used to 

track this process. At 37°, the Ferric reducing antioxidant power (FRAP) reagent was made 

by combining 300 mM acetate buffer, 10 ml TPTZ in 40 mM HCl, and 20 mM FeCl3.6H2O 

in a 10:1:1 proportion. Using a 1-5 ml variable micropipette (3.995 ml), freshly made 

working FRAP reagent was pipetted into 5 l of the correctly diluted plant sample and 

thoroughly mixed. When ferric tripyridyl triazine (Fe3+ TPTZ) complex was reduced to 

ferrous (Fe2+) form, a strong blue colour complex was generated, and the absorbance at 593 

nm was measured against a reagent blank (3.995 ml FRAP reagent+5 l pure water) after 30 

minutes at 37°. All of the tests were carried out in duplicate. The calibration curve was 

created by graphing the 593 nm absorbance vs different FeSO4 concentrations. The FeSO4 

concentrations were then compared to the concentration of the typical antioxidant rolox. The 

FRAP values were calculated by comparing the change in absorbance in the test mixture with 

that obtained from increasing Fe3+ concentrations, and were expressed as mg of Trolox 

equivalent per gm of material. 

4.3. ANTIDIABETIC ACTIVITY  

4.3.1. α-glucosidase inhibition assay.  

The effect of aqueous and organic extracts of Andrographis paniculata and 

Syzygiumcumini aerial parts on the activity of a -glucosidase enzyme in vitro was determined 

using Lordan's technique. A volume of 150 l of the tested extract was combined with 100 l of 

0.1M phosphate buffer (pH = 6.7) containing a solution of -glucosidase (0.1U/mL) and 

preincubated at 37°C for 10 minutes. The reaction mixtures were then incubated for 30 

minutes at 37 °C with 200 l of p-nitrophenyl—D-glucopyranoside (p-NPG) (1Mm) as 

substrate. The reaction was stopped with 1 mL of 0.1M Na2CO3, and the absorbance was 

measured at 405 nm with a spectrophotometer. The inhibiting impact of -glucosidase was 
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tested using acarbose as a positive control. The inhibition of -glucosidase is determined using 

the formula below, which is reported as a percentage of inhibition:  

% of inhibition = [(DO Control - DO Control blank) - (DO Sample - DO Sample 

blank)]*100 / (DO Control -DO Control blank)] 

Control: Consists of 150 μL of phosphate buffer plus 100 μL of α-glucosidase enzyme 

solution  

Control blank: Consists of 250 μL of phosphate buffer  

Sample: 150 μL of the extracts of different concentrations plus 100 μL of the α-glucosidase 

enzyme solution  

Sample blank: 150 μL of the extracts of different concentrations plus 100 μL of phosphate 

buffer.  

The results are expressed as IC50 (concentration necessary to inhibit 50% of the 

enzymatic activity). 

4.3.2. β-galactosidase inhibition assay.  

A method previously described was used to determine the inhibitory activity of -

galactosidase. Specifically, 150 l of extract or acarbose at various concentrations were 

incubated for 10 minutes at 37°C with 100 l of -galactosidase enzyme solution (1U/mL) in 

0.1 mM phosphate buffer (pH 7.6). The mixture was then incubated for 30 minutes at 37 °C 

with 200 l of the substrate o-nitrophenyl—D-galactopyranoside (oNPG) (1mM). By adding 1 

mL of Na2CO3, the reaction was brought to a halt (0.1M). In parallel, a negative control with 

no extract was carried out. As a reference standard, different amounts of quercetin were 

utilised. At 410 nm, the absorbance is measured. The outcome is given as a percentage of 

inhibition, which was computed using the procedure below:  

% of inhibition = [(DO Control - DO Control blank) - (DO Sample - DO Sample 

blank)]*100 / (DO Control -DO Control blank)] 
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Control: Consists of 150 μL of phosphate buffer plus 100 μL of β-galactosidase enzyme 

solution  

Control blank: Consists of 250 μL of phosphate buffer  

Sample: 150 μL of the extracts of different concentrations plus 100 μL of the β-galactosidase 

enzyme solution  

Sample blank: 150 μL of the extracts of different concentrations plus 100 μL of phosphate 

buffer.  

The result was also expressed as IC50 (concentration necessary to inhibit 50% of the 

enzymatic activity) 

RESULTS AND DISCUSSION 

Medicinal plants 

(Botanical 

names) 

TEAC (mg/gdw)a (Total 

phenolic)b 

(Total 

flavonoid)c DPPH ABTS FRAP 

Andrographis 

paniculate 

0.91±0.076 0.76±0.083 0.68±0.07 0.59±0.03 0.94±0.06 

Syzygium cumini 0.48±0.043 0.85±0.091 0.59±0.08 0.55±0.07 1.34±0.08 

Table 1: to determine the DPPH, ABTS & FRAP and Total Phenol control and total 

Flavonoid control 
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Table 2: TEAC of ration for A.paniculate and S.cumini 

 

Table 3: The total phenolic control for A.paniculate and S.cumini 

 

Table 3: The total flavonoid control for A.paniculate and S.cumini. 

Extracts Medicinal plants 

(Botanical names) 

α-glucosidase 

(IC50 in μg /ml) 

β-galactosidase 

(IC50 in μg /ml) 

Methanol extract 

 

Andrographis paniculate 145.75±1.54 498.76±81.95 

Syzygium cumini 143.86±1.65 691.54±178.54 

Quercetin Andrographis paniculate 214.75±1.87 356.76±123.76 

Syzygium cumini 243.81±1.17 754.54±197.65 
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Acrabose Andrographis paniculate 321.35±2.16 556.46±163.45 

Syzygium cumini 256.71±1.89 775.47±297.65 

 

Table 4: The antidiabetic checked in both α-glucosidase (IC50 in μg /ml) and β galactosidase 

(IC50 in μg /ml). 

 

 

Table 5: for both methanol extract fusion of α-glucosidase and β galactosidase per μg /ml the S. 

cumini & A. paniculate 

 

Table 6: Shows the activity of Quercetin the red and blue colour indicates the S. cumini and 

A. paniculate 
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Table 7: Shows the activity of Acrabose for both plant of S. cumini and A. paniculate 

5. Discussion & Conclusion: 

Andrographis paniculata and Syzygium cumini is normally used to treat the wound healing & 

to treat many diseases especially diabetic and related problems. Medicinal plants are had 

huge level compounds which are deliberate the plant characteristics. Now a days, the medical 

society and siddha research studies related with diabetic were used the leaves and seeds and 

other plant portions. Likewise, based on these facts, the role of A.paniculata and S.cumini 

have used in various ayurvedic and homeopathy treatments. and also, this plant has 

recommended that the further research development studies & had better be done on these 

plants for the drug discovery. 
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