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Systemic Evaluation of Anti-diabetics, Anti-Inflammatory and Secondary Metabolite 

Potentials of Aframomum melegueta [Roscoe] K. 

Abstract 

This research work helps to investigate systemic evaluation of anti-diabetics,, anti-Inflammatory 

and Secondary metabolite potential of stem, leaf-sheath, Fruit-pulp and seed Extracts of 

Aframomum melegueta. Diabetes mellitus is characterized as metabolic disorders which 

increases glucose levels (hyperglycemia) of blood, due to failings in insulin secretion and related 

resistance to its actions. Fresh plant samples of Aframomum melegueta were harvested from the 

reserved forest of Akungba Akoko Ondo State (Nigeria) on February 4th,2020 early in the 

morning. Dried and pulverized samples were extracted by cold ethanol maceration method for 48 

hours. The medicinal potentials were determined using Kim”s and Demoraes, Leelaprakash”s 

and Perry”s, Priya”s and Babu’s method of analysis. The leaf-sheath has the highest inhibition 

percentage for α-glucosidase (79.58%) in this study while the stem has the lowest inhibition 

(25.60%) percentages. In all the parameter investigated, the seed extract has the highest 

inhibition percentage (46.21%, 33.25%, 45.11% and 39.84%) while Stem has the lowest 

percentage (8.23, 21.01, 22.18, and 20.52%). It is definite that the seed has the largest percentage 

concentration of Anti-Inflammatory potentials in Aframomum melegueta (Heat induced 

haemolysis, Antiproteinase, Hypotonicity-induced haemolysis, and Inhibition of albumin 

denaturation). The most prominent components observed in Aframomum melegueta were 

Flavonoids, Terpenoids and Cardiac glycosides while fewer components present were 

Anthocyanin and Beta cyanin. This research work supports herbal usage of Aframomum 

melegueta to reduce the menace of diabetics, inflammatory activity of malignant cells caused by 

diabetes mellitus in human system and in formulation of synthetic drug the plant supplements for 

therapeutic purposes. 

Keywords: Systemic Evaluation, Anti-diabetics, Anti-Inflammatory, Secondary metabolite 

Aframomum melegueta 
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 Introduction  

Diabetes mellitus is characterized as metabolic disorders by increased glucose levels 

(hyperglycemia) of blood because of failings in insulin secretion, insulin action or both. Insulin 

is produced by beta cells of the pancreas which use glucose from medicinal plants or digested 

food as an energy source. The pancreas either cannot make insulin or the insulin make by it is 

not enough and cannot function properly. Glucose builds up in the blood at a high level in this 

regard and are frequently secreted through urine which is classical symptom of diabetes mellitus 

(1).  

 Different clinical form of diabetes has been recognized. Type 1 diabetes (Insulin-

dependent diabetes mellitus) (IDDM) or juvenile-onset diabetes, Type 2 diabetes (non-insulin 

dependent diabetes mellitus (NIDDM) or adult-onset diabetes. Majority of diagnosed cases of 

diabetes is associated with several risk factors such as obesity, impaired glucose tolerance, 

family history of diabetes, prior history of gestational diabetes, physical inactivity, 

cardiovascular diseases, hypertension and race/ethnicity (3). Other particular types of diabetes 

result from specific hereditary disorders, drugs, malnutrition, surgery, infections, and different 

ailments are also present, though in extremely uncommon cases. Diabetes mellitus if untreated 

for long time causes retinopathy, neuropathy, nephropathy, heart attack, stroke and peripheral 

vascular disease (3). 

 Constant hyperglycemia—a major characteristic of diabetes mellitus (DM)—has been 

linked to overproduction of reactive oxygen species (ROS). Excessive generation of ROS 

activates cytokines reduction, apoptotic proteins, and transcription factors, resulting in chronic 

inflammation and increased apoptosis, an underlying factor in the development of diabetic 

complications (4). Evidence suggests that oxidative damage, pro-inflammatory responses, and 

apoptosis are key players in pathological conditions relating to diabetic cardiomyopathy(2,3). 

 Diabetic cardiomyopathy (DCM) is a pathological condition of the heart observed in 

subjects with diabetes, and it is independent of other cardiovascular pathologies such as 

hypertension, ischemic heart injury, coronary artery disease, and congenital heart diseases. DCM 

is a major cause of heart failure(5). The progression of diabetes mellitus to diabetic 

cardiomyopathy involves the interplay of several mechanisms: oxidative damage, inflammation, 

apoptosis, mitochondrial dysfunction, and over activation of Raas (Renin-angiotensin 

aldosterone system). Many diabetic cases may be complicated with some inflammatory 
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conditions that can necessitate the combined treatment of inflammation with it to enhance good 

well-being. 

 Inflammation is a normal biological process in response to tissue injury, microbial 

pathogen infection, and chemical irritation. Inflammation is initiated by migration of immune 

cells from blood vessels and release of mediators at the site of damage. This process is followed 

by recruitment of inflammatory cells, release of ROS, RNS, and proinflammatory cytokines to 

eliminate foreign pathogens, and repairing injured tissues. In general, normal inflammation is 

rapid and self-limiting, but aberrant resolution and prolonged inflammation cause various 

chronic disorders (6). Inflammation is a form of defense and protection from infections and 

tissue damage; 

The uncontrolled regulation of immune responses can lead to excessive tissue damage (7,8). Pro-

inflammatory cytokines with other indices of inflammation have been shown to be elevated in 

the hearts of type II diabetes (T2D) subjects (9,10). Diabetes triggers lower levels of systemic 

inflammation in the cardiomyocytes as an early response to myocardial injury due to the 

overproduction of mitochondrial ROS. This systemic inflammation triggers the recruitment of 

leukocytes and causes the secretion of pro-inflammatory cytokines and chemokines such as 

interleukin (IL)-1, IL-6, and tumor necrosis factor alpha (TNF-) (11). 

Further exposure to high concentrations of glucose results in increased production of advanced 

glycation end products (AGEs). AGEs are regulators of endothelial cell permeability and 

migration of monocytes and ultimately activate nuclear factor kappa-light-chain enhancers of 

activated B cells (NFkB)(12).NFkB primarily stimulates the expression of more pro-

inflammatory cytokines (TNF-,IL-6, IL-18) in the heart, which are associated with hypertrophy, 

fibrosis, and left ventricular dysfunction. This cascade of reactions is repeated severally, leading 

to a sustained immune response and thereby causing further injury and cardiomyopathy(13). 

Inflammation can be classified as either acute or chronic. Acute inflammation is the initial 

response of the body to harmful stimuli and is achieved by the increased movement of plasma 

and leukocytes (especially granulocytes) from the blood into the injured tissues. A cascade of 

biochemical events propagates and matures the inflammatory response, involving the local 

vascular system, the immune system, and various cells within the injured tissue (14).Cells and 
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tissues degeneration, signified by inability of wounds to heal fast, or not healed at all, in diabetic 

patients is much pronounced. 

 

In the other word, this natural effects of Diabetics and inflammation may be corrected naturally 

with natural phyto-medicinal plant such as Aframomum melegueta. Aframomum melegueta 

Schum (Zingiberaceae) also known as Guinea pepper, grains of paradise, or alligator pepper 

(indigenous names include Atare in Yoruba, Ose-oji in Igbo, and Citta in Hausa) is a perennial 

herb widely cultivated for its valuable seeds in the tropical region of Africa(14). It grows up to 

1.5m in height, with purple flower that develop into long pod containing small, reddish brown 

aromatic and pungent seed. The seeds extract are used as a spicy and have a wide range of 

folkloric uses in traditional medicine. They are used as a remedy for treating stomach ache, 

diarrhoea, and snakebite(14). The seeds and leaf are very rich in the nonvolatile pungent 

compounds gingerol,  shogaols, paradol, and related compounds.  The study of Mohammeda et 

al., (15) shows the bioassay-guided isolation of possible bioactive compounds responsible for the 

antidiabetic action of A. melegueta fruit which is complementary to the efficacy of this plant 

source. 

 The basis of this research is to search for more effective, safer, readily available, less 

expensive and less toxic Antidiabetic, Anti-Inflammatory agents and rich secondary metabolite. 

There are numerous natural plant products from Aframomum melegueta medicinal plants which 

are not only good and beneficial for human health but also crucial for the existence of our well-

being. Attentions has been shifted to Aframomum melegueta as new discovery in the treatment 

and management of anti-inflammatory and anti-diabetic agents from medicinal plants                                                  

                                                   Material and Methods 

2.1 Collection and Identification of Aframomum meleguetasample 

freshly plant samples of Aframomum melegueta (Stem, leaf sheath, Fruit pulp (mesocarp) and 

seed) were harvested from the reserved forest of Akungba-Akoko Ondo State (Nigeria) in 

February 4th,2020 around 6.24am in the morning The plant specimen were identified and 

authenticated at Department of Plant Science and Biotechnology, Adekunle Ajasin University 

Akungba-Akoko, Nigeria where the voucher specimens were kept on record. Voucher number 

AAU-2489 was recorded for the plant extract for future reference (14). 
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2.2,  Preparation ofAframomum melegueta sample. 

Dried and pulverized stem, leaf sheath, Fruit pulp (mesocarp) and seed sample of Aframomum 

melegueta were extracted by cold ethanolic maceration method for 48 hours at room temperature 

in a Winchester bottle. The Aframomum melegueta sample was filtered with Whatman No. 1 

filter paper. The filtrate was concentrated in–vacuo using vacuum rotary evaporator at 40°C and 

later concentrated to dryness in a hot-air oven at40°C. The extract was stored in a refrigerator at 

4°C (14).  

 
2.3. Determination of Anti-diabetic potential of Aframomum melegueta[Roscoe] K. Schum, 

(Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts) 

1. Alpha-Glucosidase Inhibitory Assay 

The effect of the plant extracts on -glucosidase activity was determined according to the method 

described by Kim et al.,(2005) using α -glucosidase from Saccharomyces cerevisiae. The 

substrate solution p-nitrophenylglucopyranoside (pNPG) was prepared in 20 mM phosphate 

buffer, and pH 6.9. 100 µL of α-glucosidase (0.3 U/mL) was pre-incubated with 50 µL of the 

sample for 10 min. Then 50 µL of 3.0 mM (pNPG) as a substrate dissolved in 20 mM phosphate 

buffer (pH 6.9) was then added to start the reaction. The reaction mixture was incubated at 37°C 

for 20 min and stopped by adding 2 mL of 0.1 M Na2CO3. The Alpha -glucosidase activity was 

determined by measuring the yellow-colored paranitrophenol released from pNPG at 405 nm 

(16). 

2. α –Amylase Inhibitory assay  

The method used involved estimating the amount of reducing sugar produced by the activity of 

each enzyme on buffered starch. α - amylase was assayed as reported by Demoraes et al. (1999). 

The substrate for assay was 0.5 ml of 0.5% soluble starch, buffered with 0.2 ml of 0.1 M sodium 

acetate (pH 5.6). Crude enzyme extract (0.3ml) was added to the mixture, mixed and incubated 

at 40oC for 30min in a water-bath. DNSA (colorimetric) method as used by Miller (1959) was 

thereafter employed for estimation of reducing sugars produced. One ml of DNSA solution was 

added to the mixture and boiled for 5 min. Four ml of distilled water was introduced after 

cooling before absorbance is read at 540 nm in spectrophotometer. Blank that consisted of 0.3 ml 
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distilled water, 0.5 ml of 0.5% soluble starch, 0.2 ml of buffer was subjected to similar 

treatments (17). 

 

2.4. Determination of Anti-Inflammatory potential of Aframomum melegueta[Roscoe] K. 

Schum, (Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts) 

1. Inhibition of albumin denaturation 

The anti-inflammatory activity of the sample was studied by using inhibition of albumin 

denaturation technique (15). The reaction mixture consists of test extracts and 1% aqueous 

solution of bovine albumin fraction, pH of the reaction mixture was adjusted using small amount 

of 1N HCl. The sample extracts were incubated at 37 ºC for 20 min 

and then heated to 51 º C for 20 min, after cooling the samples the turbidity was measured at 

660nm. UV Visible Spectrophotometer (15). 

 

2. Determination of Antiproteinase 

The test was performed according to the modified method of Leelaprakash et.al.(2010).  The 

reaction mixture (2 ml) was containing 0.06 mg trypsin, 1 ml 20 mM Tris HCl buffer (pH 7.4) 

and 1ml test sample of different concentrations (100 - 500µg/ml). The mixture was incubated at 

37oC for 5 min and then 1 ml of 0.8% (w/v) casein was added. The mixture was incubated for an 

additional 20 min. 2 ml of 70% perchloric acid was added to arrest the reaction. Cloudy 

suspension was centrifuged and the absorbance of the supernatant was read at 210 nm against 

buffer as blank. (15,17), 

 

3.  Determination of  Heat induced haemolysis 

The reaction mixture (2ml) consisted of 1 ml test sample of different concentrations (100 - 500 

µg/ml) and 1 ml of 10% RBCs suspension, instead of test sample only saline was added to the 

control test tube. All the centrifuge tubes containing reaction mixture were incubated in water 

bath at 56 ºC for 30min. At the end of the incubation the tubes were cooled under running tap 

water. The reaction mixture was centrifuged at 2500 rpm for 5 min and the absorbance of the 

supernatants was taken at 560 nm. The experiment was performed in triplicates for all the test 

samples (15,17). 
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3. Determination of  Hypotonicity-induced haemolysis 

Different concentration of extract (100-500µg/ml), reference sample, and control were separately 

mixed with 1ml of phosphate buffer, 2ml of hyposaline and 0.5ml of HRBC suspension. 

Diclofenac sodium (100µg/ml) was used as a standard drug. All the assay mixtures were 

incubated at 370C for 30mins and centrifuged at 3000rpm. The supernatant liquid was decanted 

and the haemoglobin content was estimated by a spectrophotometer at 560nm (18). 

 

2.5 Qualitative analysis of Secondary metabolite of Aframomum melegueta 

(Phytochemicals) screening 

Test for flavonoids  

About 0.5 mL of aqueous Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of 

Aframomum melegueta [Roscoe] K. Schum,was shaken with pet ether to remove the fatty 

materials. The defatted residue was dissolved in 20 mL of 80% ethanol and filtered. Then 3 mL 

of the filtrate was mixed with 4 mL of 1% KOH. A dark yellow colour was observed, which 

indicates the presence of flavonoids(19).  

Test for saponins  

About 0.5 mL of Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schum was dissolved in 2 mL of boiling water in a test tube, allowed to 

cool and shaken to mix thoroughly. Foam appeared indicating the presence of saponins (19).  

Test for alkaloids  

About 0.5 mL of Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of Aframomum  

melegueta[Roscoe] K. Schum was mixed with about 8 mL of 1% HCl, warmed and filtered. 

Then 2 mL of filtrate was treated separately with Mayer’s reagent. Turbidity was observed to 

indicate the presence of alkaloids (20).  

Test for tannins  

About 0.5 mL of Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schum was boiled with 20 mL of distilled water in a test tube and then 

filtered. 0.1% FeCl3 was added to the filtrate. Appearance of brownish green coloration showed 

the presence of tannins (20).  

Test for coumarins  
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About 0.5 mL of aqueous Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of 

Aframomum  melegueta [Roscoe] K. Schum was taken in a small test tube and covered with filter 

paper moistened with 1 N NaOH. The test tube was placed for few minutes in boiling water. 

Then the filter paper was removed and examined in UV light for yellow florescence to indicate 

the presence of coumarins (20).  

Test for anthocyanin and betacyanin  

To 2 mL of the Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schum, 1 mL of 2N sodium hydroxide was added and heated for 5 min at 

100 oC. Formation of yellow colour indicates the presence of betacyanin (21).  

Test for glycosides  

About 2 mL of Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schumwas mixed with 3mL of chloroform and 10% ammonium solution 

was added. Formation of pink colour was not identified, which indicates the absence of 

glycosides (21).  

Test for cardiac glycosides  

To 0.5 mL of Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schum 2 mL of glacial acetic acid and few drops of 5% ferric chloride 

were added. This under layered with 1 mL of concentrated sulphuric acid. Formation of brown 

ring at interface indicates the presence of cardiac glycosides (22).  

Test for terpenoids  

To 0.5 mL of Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schum, 2 mL of chloroform was added and concentrated Sulphuric acid 

was added carefully. Formation of red brown colour at the interface indicates the presence of 

terpenoids (23).  

Test for phenols  

To 1 mL of the Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schum, 2 mL of distilled water followed by few drops of 10% ferric 

chloride was added. Formation of blue colour indicates the presence of phenols (23).  

Test for quinones  
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To 1 mL of Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts of Aframomum melegueta 

[Roscoe] K. Schum, 1 mL of concentrated sulphuric acid was added. Formation of red colour 

indicates the presence of quinines (23).  

Test for steriods  

To 0.5 mL of the Stem, leaf sheath, Fruit pulp (mesocarp) and seed extracts of Aframomum 

melegueta [Roscoe] K. Schum, 2 mL of chloroform and 1 mL of sulphuric acid were added. 

Formation of reddish brown ring at interface indicates the presence of steroids (23).  

 

2.6 Quantitative analysis of Secondary metabolite of Aframomum melegueta 

(Phytochemicals) screening 

(i)  Saponins 

About 20grams each of dried plant samples were ground and, put into a conical flask after which 

100 ml of 20 % aqueous ethanol were added. The mixtures were heated using a hot water bath. 

At about 55OC, for 4 hours with continuous stirring, after which the mixture were filtered and the 

residue re-extracted with a further 200 ml of 20% ethanol. The combined extracts were reduced 

to 40 ml over a water bath at about 90°C. The concentrate was transferred into a 250 ml 

separatory funnel and 20 rnl of diethyl ether were  added and then shaken vigorously. The 

aqueous layer were recovered while the ether layer was discarded. The purification process was 

repeated three times. 60 mL of n-butanol were added. The combined n-butanol extracts were 

washed twice with 10 mL of 5% aqueous sodium chloride. The remaining solution were heated 

in a water bath. After evaporation, the samples were dried in the oven to a constant weight; the 

saponin content was calculated as percentage of the starting material (24,25). 

(ii) Flavonoids 

About 10 g of the plant sample were extracted repeatedly with 100 ml of 80% aqueous methanol, 

at room temperature. The whole solution was filtered through Whatman filter paper No 42. The 

filtrates were later transferred into a crucible and evaporated into dryness over a water bath; the 

dry content were weighed to a constant weigh. (24,25). 

 (iii) Tannins 
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About 500 mg of the plant sample were weighed into a 50 ml plastic bottle. 50 ml of distilled 

water was added and shaken for 1 hour on a mechanical shaker. This was filtered into a 50 ml 

volumetric flask and made up to the marked level. Then, 5 ml of the filtrate was transferred into 

a test tube and mixed with 2 ml of 0.1 M FeCl in 0.1 M HCl and 0.008 M potassium 

ferrocyanide. The absorbance were measured at 120 nm within 10 minutes. The tannins content 

was calculated using a standard curve of extract (24, 25), 

(iv) Alkaloids 

Five grams of the plant sample were weighed into a 250 ml beaker and 200ml of 10% acetic acid 

in ethanol was then be added, the reaction mixture were covered and allowed to stand for 4 

hours. This were filtered and the extract will be concentrated on a water bath to one-quarter of 

the original volume. Concentrated ammonium hydroxide was added drop-wise to the extract 

until the precipitation is complete. The whole solution were allowed to settle and the precipitate 

was collected, washed with dilute ammonium hydroxide and then filtered; the residue being the 

alkaloid, which was dried and weighed to a constant mass (24,25). 

 (v) Total phenol (Spectrophotometric methods)   

2 g each of the samples were defatted with 1mL of diethyl ether using a soxhlet apparatus for 2 

hours. The fat free samples were boiled with 50 mL of ether for the extraction of the phenolic 

components for 15 minutes. 5 mL of the extracts were pipetted into 5 mL flask and then 10 mL 

distilled water was added.  2 mL of ammonium hydroxide  solution  and  5 mL  of  concentrated  

amyl  alcohol  were  also  added. The samples were made up to mark and left to react for 30 

minutes. For color development. This was measured at 505 nm (Sofowora, 1982).Standard 

alternative procedures and reagents were used for the study. 

     3.0 Results  

The result of this research work is as shown in Tables and figures presented respectively 

demonstrating the medicinal potentials of Aframomum melegueta. Tables 1 and 2 shows the 

systemic evaluations of anti-diabetics and anti-Inflammatory potential of Aframomum melegueta 

[Roscoe] K. Schum stem, leaf sheath, fruit-pulp(mesocarp) and seed extracts.. Different 

parameters likeα-Amylase Inhibition, α-Glucosidase Inhibitory pontentials.  
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Table 1 shows the anti-diabetics potential of Aframomum melegueta [Roscoe] K. Schum stem, 

leaf sheath, fruit-pulp(mesocarp) and seed extracts. .it was observed that two parameter were 

investigated, the parameter are α -Amylase Inhibition and α-Glucosidase and their inhibition 

percentages.  

In α-Amylase Inhibition, It was observed that the leaf sheath has the highest inhibition 

percentage (48.31%) while the stem has the lowest percentage (21.52%) respectively. Others are 

Seed (35.72%) and Fruit-pulp (mesocarp) (35.72%). 

In α-Glucosidase inhibition, it was observed that the leaf has the highest inhibition percentage 

(79.58%) while the stem has the lowest inhibition (25.60%) percentages. Other are the Seed 

(63.32%) and Fruit-pulp (mesocarp) (59.16%). It is crystal clear that the leaf-sheathhas the 

largest percentage concentration of anti-diabetics parameter in Aframomum melegueta(α -

Amylase Inhibition and α-Glucosidase) followed by the stem in decreasing order of percentage 

(Leaf sheath<Stem< Seed<Fruit pulp (mesocarp).  

 

Table 1; Systemic Evaluation of Antidiabetic potentials of Aframomum melegueta[Roscoe] 

K. Schum Stem, leaf-sheath, fruit-pulp (Mesocarp) and seed extracts 

                                     (Leaf sheath<Stem< Seed<Fruit pulp (mesocarp). 

Table 2 shows Systemic Evaluation ofAnti-Inflammatory potential of Aframomum melegueta 

[Roscoe] K. Schum Stem, leaf-sheath, Fruit-pulp (mesocarp) and seed Extracts. It was observed 

that four parameter were investigated, the parameter are Heat induced haemolysis, 

Antiproteinase, Hypotonicity-induced haemolysis, and Inhibition of albumin denaturation their 

inhibition percentages. In all the parameter investigated, the seed extract has the highest 

Plants part Used α -Amylase Inhibition % α-Glucosidase Inhibition % 

Seed 37.48 63.32 

Fruit pulp (mesocarp) 35.72 59.16 

leaf sheath 48.31 79.58 

Stem  21.52 25.60 
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inhibition percentage (46.21%, 33.25%,45.11% and 39.84%) while Stem has the lowest 

percentage (8.23, 21.01, 22.18, 20.52%).It is definite that the seed has the largest percentage 

concentration of Anti-Inflammatory potentials in Aframomum melegueta (Heat induced 

haemolysis, Antiproteinase, Hypotonicity-induced haemolysis, and Inhibition of albumin 

denaturation) followed by the stem in decreasing order of percentage. (Seed<Stem< Leaf 

sheath<Fruit pulp (mesocarp).  

Table 3 shows the Qualitative Secondary metabolite potentials of Aframomum melegueta 

[Roscoe] K. Schum, Stem, leaf-sheath, Fruit-pulp(mesocarp) and seed extracts. It was observed 

that all Secondary metabolite were present qualitatively in Aframomum melegueta extracts, the 

secondary metabolite tested are Tannins, Saponins, Quinones, Terpenoids, Steroids, Flavonoids, 

Phenol, Alkaloids, Glycosides, Cardiac glycosides, Coumarins, Anthocyanin and Beta cyanin. 

The most prominent features observed in Aframomum melegueta were Flavonoids, Terpenoids  

and Cardiac glycosides while less features were present in Anthocyanin and Beta-cyanin. The 

leaf sheath and seed extracts has the most observable secondary metabolites. Less metabolites 

were present in stem and Fruit pulp (mesocarp. 

 Table 2. ;Anti-Inflammatory potentials of Aframomum melegueta[Roscoe] K. Schum Stem, 

leaf sheath, fruit pulp (mesocarp) and seed extracts 

                                       (Seed<Stem < Leaf sheath<Fruit pulp (mesocarp). 

Plant  part Heat induced 

haemolysis % 

Antiproteinase 

inhibition % 

Hypotonicity-induced 

haemolysis % 

Inhibition of albumin 

denaturation % 

Seed 46.21 33.25 45.11 39.84 

Fruit pulp 

(mesocarp) 

  

    35.05 21.72 35.88 37.29 

leaf sheath 21.11 28.62 32.48 31.21 

Stem   8.23 21.01 22.18 20.52 
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Table 3: Qualitative Secondary metabolite potentials of Aframomum melegueta[Roscoe] K. Schum. Stem, leaf sheath, fruit 

pulp (mesocarp) and seed extracts, 

Secondary 

metabolite 

AqsLE ELsE AcLsE AcLsE AcLsE EFPE AcFPE DeFPE  AqSE ASE AcSE  DeESE AqSE ESE AcSE DeESE 

Tannins  +ve  + ve - ve - ve -ve  + 

ve 

- ve +ve ++ve  + 

ve 

- ve ++ ve +ve  + 

ve 

- ve - ve 

Saponins  + ve ++ 

ve  

+ ve  + ve  + ve ++ 

ve  

- ve  + ve  + ve ++ 

ve  

+ 

ve  

+ ve  + ve ++ 

ve  

+ ve  + ve  

Quinones  ++ ve + ve - ve - ve + ve ++ 

ve 

- ve - ve +++ 

ve 

- ve - ve - ve ++ ve + 

ve 

- ve - ve 

Terpenoids  ++ ve + ve - ve  - ve  ++ ve ++ 

ve 

- ve  +ve  ++ 

ve 

++ 

ve 

- ve  - ve  ++ ve + 

ve 

- ve  - ve  

Steroids  + ve  + ve + ve - ve  + ve  - ve + ve - ve  + ve  - ve + 

ve 

- ve  + ve  + 

ve 

+ ve - ve  

Flavonoids  ++ve ++ 

ve 

++ 

ve 

- ve  ++ve + 

ve 

+ ve - ve  +++

ve 

+ 

ve 

++ 

ve 

- ve  ++ve ++ 

ve 

++ 

ve 

- ve  

Phenol  ++ ve - ve + ve + ve ++ ve - ve + ve + ve ++ 

ve 

+ve + 

ve 

+ ve ++ ve - ve + ve + ve 
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ey – 

Aqueous LeafsheathExtract  - AqsLE      AqueousFruit pulp (mesocarp)Extract  -AqFPE               Aqueous Seed Extract  -AqSE 

Ethanol Leafsheath Extract –ELsE  Ethanol Fruit pulp (mesocarp)Extract –EFPE  Ethanol Seed   Extract- ASE 

AcetoneLeafsheath  Extract-AcLsE              Acetone  Fruit pulp (mesocarp)Extract  -AcFPE  Acetone Seed Extract -AcSE   

Di ethyl ether Leafsheath Extract-DeELs     Di ethyl ether Fruit pulp (mesocarp)Extract –DeFPE      Di ethyl ether Seed Extract –DeESE 

Aqueous Stem Extract –AqSE        Ethanol Stem Extract –ESE      Acetone Stem Extract  -AcSE  Di ethyl ether Stem Extract-DeESE 

Alkaloids  + ve  + ve  - ve - ve ++ ve  + 

ve  

- ve - ve + ve  - ve  - ve - ve + ve  + 

ve  

- ve - ve 

Glycosides  + ve - ve - ve - ve + ve  - 

ve 

- ve - ve + ve - ve - ve - ve + ve - ve - ve - ve 

Cardiac glycosides  ++ ve ++ 

ve 

++ 

ve 

- ve + ve +++ 

ve 

++ ve - ve +++ 

ve 

++ 

ve 

++ 

ve 

- ve ++ ve ++ 

ve 

++ 

ve 

- ve 

Coumarins  + ve + ve - ve ND + ve + 

ve 

- ve -ve + ve + 

ve 

- ve -ve + ve + 

ve 

- ve +ve  

Antho cyanin  - ve - ve - ve - ND - ve - ve - ve - ve ++ve  + 

ve 

- ve ++ ve - ve - ve - ve - ve 

Beta cyanin - ve - ve - ve - ve - ve - ve - ve - ve + ve ++ 

ve  

+ 

ve  

+ ve  - ve - ve - ve - ve 
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Figure 1- Figure 9 shows different parameter investigated in systemic evaluation of Anti-

diabetics and Anti-Inflammatory potential of Aframomum melegueta[Roscoe] K. Schum Stem, 

leaf sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 1: Over all parameter of Antidiabetic potentials of Aframomum melegueta(% ) [Roscoe] 

K. Schum. Stem, leaf sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 2: α-Amylase inhibition of Aframomum melegueta (%)[Roscoe] K. Schum Stem, leaf 

sheath, Fruit pulp (mesocarp) and seed Extracts.. 

Figure 3:α-Glucosidase Inhibitory of Aframomum melegueta (%)[Roscoe] K. Schum Stem, leaf 

sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 4: Over all parameter of Anti-inflammatory potentials of Aframomum melegueta (% 

)[Roscoe] K. Schum Stem, leaf sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 5; Heat induced haemolysis of Aframomum melegueta (%)Roscoe] K. Schum Stem, leaf 

sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 6: Antiproteinase inhibition of Aframomum melegueta (%) Roscoe] K. Schum Stem, leaf 

sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 7: Hypotonicity-induced haemolysis of Aframomum melegueta (%)Roscoe] K. Schum 

Stem, leaf sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 8: Inhibition of albumin denaturation of Aframomum melegueta (%)Roscoe] K. Schum 

Stem, leaf sheath, Fruit pulp (mesocarp) and seed Extracts. 

Figure 9:QuantitativeSecondary metabolite potentials of Aframomum melegueta[Roscoe] K. 

Schum. Stem, leaf sheath, Fruit pulp (mesocarp) and seed Extracts, 
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Figure 1: Over all parameter of  Systemic Evaluation of Antidiabetic potentials of Aframomum melegueta (% ) [Roscoe] K. Schum 
Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts
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Figure 2: Systemic Evaluation of α-Amylase inhibition of Aframomum melegueta (%)[Roscoe] 
K. Schum Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts 

 

Figure 3: Systemic Evaluation of α-Glucosidase Inhibitory of Aframomum melegueta 
(%)[Roscoe] K. Schum Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts
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Figure 4: Over all parameter of Systemic Evaluation of Anti-inflammatory  potentials of Aframomum melegueta (%)[Roscoe] K. 
Schum Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts.
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Figure 5: Systemic Evaluation of  Heat induced haemolysis of Aframomum melegueta 
(%)Roscoe] K. Schum Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts 

 

Figure 6: Systemic Evaluation of Antiproteinase inhibition  of Aframomum melegueta (%) 
Roscoe] K. Schum Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts 
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Figure 7:Systemic Evaluation of Hypotonicity-induced haemolysis of Aframomum. melegueta 
(%)Roscoe] K. Schum Stem, leaf sheath, fruit pulp (mesocarp) and seed extracts 

 

Figure 8:Systemic Evaluation of Inhibition of albumin denaturation of Aframomum melegueta 
(%)Roscoe] K. Schum (Stem, leaf sheath, Fruit pulp (mesocarp) and seed Extracts 
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Figure 9a,b,c,d: Systemic Evaluation  of Quantitative Secondary metabolite potentials of Aframomum melegueta [Roscoe] K. Schum. 

Stem, leaf sheath, Fruit pulp (mesocarp) and seed Extracts 
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                                                          4.0 Discussion  

The purpose of this research work is to determine the anti-diabetics, anti-Inflammatory and  

qualitative secondary metabolite potential of Aframomum melegueta Stem, leaf-sheath, fruit-pulp 

(mesocarp) and seed extracts. Diabetes mellitus is a metabolic disorder, a life threatening disease 

which is increasing day by day. Insulin is key player to regulate carbohydrate, fat and protein 

metabolism. Diabetic mellitus is a menace in the third world country and affect several people in 

Africa, because most of our food is based on starch and carbohydrate, and less protein and 

mineral oil (23). 

Aframomum melegueta is one of the medicinal plants used in Africa and Nigeria in particular for 

different purposes. Its uses are limitless but due to the advent of synthetic drug, its uses are more 

or less going into extinction. This research work evaluates its antidiabetics and anti-

Inflammatory potentials of Aframomum melegueta.Qualitative secondary metabolite assay were 

determined, to ascertain the present of natural occurring chemical that can help develop herbal 

product, which will be cheap, readily available, less toxic and metabolized to human system. 

Some parameters like α -Amylase Inhibition and α-Glucosidase be determined during the course 

of this research work. Others are Heat induced haemolysis, Antiproteinase, Hypotonicity-

induced haemolysis, and Inhibition of albumin denaturation their inhibition percentages which 

denote the inflammatory potentials of Aframomum melegueta (24). 

α-Glucosidase inhibitors slow down the process of digestion and absorption of carbohydrates by 

competitively blocking the activity of glucosidase. Consequently, the peak concentration of 

postprandial blood glucose is reduced and the blood sugar level comes under control and α-

glucosidase inhibitors fall under the third category of oral hypoglycemia agent and α-glucosidase 

inhibitors (24) in other word Aframomum melegueta is a natural oral hypoglycemia agent, if A. 

melegueta slows down carbohydrate digestion, absoption and maintain the blood sugar level, 

Diabetic mellitus may be the infection of the past. Very few α-glucosidase inhibitors are 

commercially available but its abundance in medicinal plants like Aframomum melegueta is 

limitless (25) reported that glucosidase inhibitors, such as acarbiose and voglibose obtained from 

natural sources like Aframomum melegueta, can effectively control blood glucose levels after 

food intake and have been used clinically in the treatment of diabetes mellitus (26). Therefore, it 
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is imperative, to search for alternatives like Aframomum melegueta that can display α-

glucosidase inhibitory activity but without side reactions.  

Insulin is produced by beta cells of the pancreas which use glucose from medicinal plants or 

digested food as an energy source. α-Glucosidase inhibitors slow down the process of digestion 

and absorption of carbohydrates by competitively blocking the activity of glucosidase, 

glucosidase inhibitors, such as acarbiose and voglibose obtained from natural sources like 

Aframomum melegueta can effectively control blood glucose levels after food intake and have 

been used clinically in the treatment of diabetes mellitus. secondary metabolites like flavonoids, 

saponini, cardiac glucoside, tannins and terpenoids were effectively inhibit alpha amylase and 

alpha glucosidase (25,26). 

The enzyme alpha amylase and alpha glucosidase may be responsible for the breakdown of 

carbohydrates into glucose. Alpha amylase is responsible for hydrolysing the starch, which 

breaks down into glucose before absorption (26). Inhibition of alpha amylase can lead reduction 

in post prandial hyperglycemia and Alpha glucosidase is an enzyme present in the small 

intestine, used for the cleavage of disaccharides in to glucose (27). The ethanolic and aqueous 

extract of Aframomum melegueta extracts showed potential percentage of alpha amylase and 

alpha glucosidase inhibition (28).  

It should be profound that Alpha amylase inhibitory effects of tannins were due to its ability to 

bind carbohydrates and proteins. The above studies proved that, the secondary metabolites like 

flavonoids, saponini, cardiac glucoside, tannins and terpenoids were effectively inhibit alpha 

amylase and alpha glucosidase(29). There are many naturally occurring constituents available in 

medicinal plants with alpha glucosidase inhibition activity. Aframomum melegueta is a typical 

example having alpha glucosidase inhibitory action. It leads to minimum absorption of mono 

saccharides. Thus inhibition of alpha glucosidase may be the challenging one to control diabetes 

(30). 

Inflammation is one of the body’s nonspecific internal systems of defense, the response of a 

tissue to an accidental cut is similar to the response that results from other types of tissue 

damage, caused by burns due to heat, radiation, bacterial or viral invasion. When tissue cells 

become injured they release kinins, prostroglandins and histamine. an increased vasodilation 
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(widening of blood capillaries) and permeability of the capillaries. This leads to increased blood 

flow to the injured site. These substances also act as chemical messengers that attract some of the 

body's natural defense cells a mechanism known as chemotaxis (31).  

Protein Denaturation is a process in which proteins lose their tertiary structure and secondary 

structure by application of external stress, such as strong acid or base, a concentrated inorganic 

salt, an organic solvent or heat. Most biological proteins lose their biological function when 

denatured (31). Denaturation of proteins is a well documented anti-inflammatory potential of 

Aframomum melegueta which is one of the cardinal and focal point of discussion in this research 

work. Aframomum melegueta was effective in inhibiting heat induced albumin denaturation. It 

was effective in inhibiting heat induced albumin denaturation (32). Seed extract has the highest 

percentage of antiproteinase inhibition. This probably denote if Aframomum melegueta are 

consumed orally, it can drastically reduce the inflammatory effect caused by diabetes mellitus in 

human system (33).  

Neutrophils are known to be a rich source of serine proteinase and are localized at lysosomes. It 

was reported by (34) that leukocytes proteinase play an important role in the development of 

tissue damage during inflammatory reactions and significant level of protection was provided by 

proteinase inhibitors. A. melegueta extract isrich proteinase inhibitors, one of the basic reason the 

plant may serve as a good proteinase inhibitor in diabetic mellitus patient. Aframomum 

melegueta extract was effective in inhibiting the heat induced haemolysis at different percentages   

However, Aframomum melegueta plants and its parts have the tendency to reduce the blood 

glucose level. This is due to the availability of tannins, terpenoids and flavonoids (35). Tannins 

and flavonoids have potential inhibitory effects on alpha amylase and alpha glucosidase (36). 

The alpha amylase inhibitory action of Aframomum melegueta extract was due to the availability 

of terpenoids (37,38). Alpha amylase inhibitory effects of tannins were due to its ability to bind 

carbohydrates and proteins. The above studies proved that, the secondary metabolites like 

flavonoids, tannins and terpenoids were effectively inhibit alpha amylase and alpha glucosidase 

(40,41). 

5.0 Conclusion 

From these findings it was concluded that the presence of secondary metabolite constituents in 

the ethanolic extract of Aframomum melegueta may be responsible for the effective inhibitory 
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action of alpha amylase and alpha glucosidase enzymes. The inhibitory effect is more 

pronounced towards alpha glucosidase than alpha amylase. This research work supports the 

herbal usage and encourage the formulation of synthetic drug with herbal supplements in the 

treatment of diabetic mellitus. The seed extract shown potentially active anti-diabetic property. 

The seed may be used for the pharmaceutical purpose, this results also indicate that the ethanol 

extracts of Aframomum melegueta possess antidiabetics and anti-inflammatory properties. These 

activities may be due to the strong occurrence of secondary metabolites like polyphenolic 

compounds such as alkaloids, flavonoids, tannins, steroids, and phenols. Thus present findings 

confirmed the alpha-amylase and alpha-glucosidase inhibitory,Anti-Inflammatory and qualitative 

secondary metabolite potential of Aframomum melegueta [Roscoe] K. Schum, Leaf, Stem Bark, 

Seed Bark and Seed extracts. 
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