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ABSTRACT

Diabetes mellitus represents a complex array of disorders that disrupt the metabolism of
carbohydrates, fats, and proteins, posing significant health challenges. In the pursuit of alternative
reatments, plant-based medicaments have gained prominence for addressing various human
qilments. This study centred on Kigelia africana, a plant from the Bignoniaceae family and collected
from the Calicut University Botanical Garden with official approval. The main objective of the
present investigation included uncover the phytochemical composition of Kigelia africana leaves and
evaluate their potential antidiabetic properties. Utilizing methanol as the primary solvent for cold
extraction, the preliminary analysis revealed the presence of essential metabolites such as
carbohydrates, proteins, and amino acids, with the absence of sterols. Alkaloids, flavonoids, steroids,

terpenoids, saponins, phenols, cardiac glycosides, and tannins were shown to be secondary

metabolites. An alpha-amylase inhibition experiment was used to assess the anti-diabetic qualities at

three different concentrations. The most striking result was a 23.3% inhibition at 200 ml. This result

point to a potential function for Kigelia africana in the treatment of diabetes.

Keywords- Kigelia Africana, Phytochemical analysis, Methanol, Cold extraction process, Anti-

diabetic properties
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Preliminary phytochemical analysis:
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in the family Bigno

roughout tropical Afri

niaceae. The genus compriseg onl
ey

Kigelia is a genus of flowering plants .
ca from Eritrea and Chad anil

which occurs th

one species, Kigelia africana,
enus name comes from th
e

. ibia. The
to northern South Africa, and west 10 Sencgal and Namibia .
common name Sausage Tree refers to the long

Mozambican Bantu name, kigeli-keia, while the
[so means Sausage Tree, and its Arabic nam,

sausage-like fruit. Its name in Afrikaans Worsboom 2

means "the father of kit bags"." The K. africana plant has many medicinal properties due to the

presence of numerous secondary metabolites. So, the current investigation has been focused on

-diabetic property from methanolic leaf extract of Kigelia africana,

preliminary analysis and anti

Material and Methods: Plant collection:

The leaves were collected from the Calicut university botanical garden with special

permission. The authenticity of the plant was carried out by Dr. Asma V.M, Associate Professor

Research & P G Department of Botany, MES Asmabi College, P. Vemballur, Kodungallur, Thrissur
(Plate 1).

L N e ¢
Plate 1: Morphology of the Plant- Kigelia Africana
Extraction procedure;

p

“plant powder were dissolved i
in 200 ml of methanolic solvent. Then it was kept i
' ept in shaker for 48 hrs

to shake well for uniform mixi
ing.
ng. The content of flagk were filtered through four 1
our layers of muslin

cloth. The extract obtai
ined w
as stored under refrigerator and used for furth
or further analysis

, ' The leaf ex
tract .
analysis to detect a range of components, including fla of the plant Kigelia Africana underwent
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. Add 4% NaOH and few . ‘ igating the Futyr
Pm‘ems e o drops of 1% Cus04 solution to 3 | °
siolet oF pink colour indicates the presence of proteins > ml of the extract. Formation of

mmoacids: To the extract add 0.25%

A Ninhydrin reagent and boi
- oil fi - .
plue colour indicates the presence of aminoacid or a few minutes. Formation of

Alkaloids: Methanolic extract was warmed with 2% H2S04 for 2 minut
mnuts .

It is filtered and a few
dra ndroff’s reagent w and a Ie
drops of drage gent were added and the red precipitate indicates the presence of alkaloids

Flavonoids: A portion of crude powder was hea i

3 minutes. The mixture was filtered and 4 ml of tt:: vf:::lrla::) \:un i ac'e o
as shaken with 1 ml of dilute ammonia

solution. The presence of flavonoid is indicated by a yellow colouration.

steroids: 0.5 g of crude powder was dissolved in 5 ml of methanol. 1 ml of the extract was treated

with 0.5 ml of acetic acid anhydride and cooled in ice . This was mixed with 0.5 ml of chloroform

and 1 ml of concentrated sulphuric acid was then added carefully by means of a pipette. At the

separate level of the two liquids, a reddish- brown ring was formed as an indication of the presence

of steroids.

Sterols: The extract was mixed with 2 ml of chloroform and concentrated H28Ox4 (3 ml) is carefully

added to form a layer.Shake well and allow to stand for some times . Red colour appears in lower

layer as the indication of the presence of sterol but if it not there indicated absence of sterol.

Terpenoids: The extract was mixed with 2 ml of chloroform and concentrated H2SO4 (3 ml) is

carefully added to form a layer. A reddish-brown coloration of the interface is formed indicate the

presence of terpenoids. i

Saponins: 0.5 mg of extract was vigorously shaken with few ml of distilled water. The formation of

frothing is positive for saponins.

Phenols: Add 2 ml of test solution in alcohol is added with 1 drop of neutral ferric chloride (5%)

solution . Formation of an intense blue color indicates the presence of phenols.

Cardiac glycosides: 5 ml of each methanolic extract was mixed with 2 ml of glacial acetic acid

¢ chloride solution (FeCl3) followed by the addition of 1 ml concentrated

containing one drop of ferri
sulfuric acid. Brown ring was formed at the interface which indicate the presence of deoxysugar of

cardenolides. A violet ring may appear beneath the brown ring . Wiilerin e agetinacid o0, 8

greenish ring may also form just gradually through out the layer, indicate the presence oA
Blycosides.

Tanninso Ab was bOiled itl 10 Hll Oi t
: t 0. f the extl'act .
53 sg . was added and Obselved for bl'OWﬂlSh gl‘een or blue-black

rin a test tube and then filtered. A

o drops of 0.1% ferric chloride
“olouration indicates positive test for tannins-
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ibitory effects of Kigelia africana extract.

The investigation into a-amyl
5 1000uL of starch solution was mixed with 1009 Aot
10, 20, 50 and 100pL of extract i

Enzyme inh
Alpha-amylase inhibition assay:

adhered to the specified research prot
m Hi Media) in 5 test tubes.

ase inhibitors in Kigeliq afi
Cana

ocols

a-amylase enzyme (purchased fro
added to 4 test tubes (Test samples was kept as control. All the test tubes

were incubated for 3 minutes. After incubation 500pL of 96mM DNS reagent (0.438g in 20m;
all the test tubes and kept in incubation for 15minutes. Then solutiong

r.Optical density of these samples wqg

) and one without extract

distilled water) was added to
ade up to 6ml with distilled wate

in each test tube were m
prepared with 4 different concentrationg

measured at 540nm. Then a set of another 4 test tubes were
0, 20, 50 and 100pL). All test tubes were made up to 8mL with distilled water ang

of the sample (1
000pL starch and 500uL DNS reagent. These

labeled as extract control. Blank was prepared with 1

samples are also made up to 6ml with distilled water. Optical density of the samples was measured at

540nm.
Inhibition of enzyme activity was calculated as;

Inhibition of enzyme activity(%) = AC 540 — AT 54 x 100
where , AC= Absorbance of control

AT= Final absorbance of Test sample

AT= Absorbance of test sample — Absorbance of extract control

:;::Z Zi::;i:;?i‘;ifﬁ:j s::i:';“f; Tfle ?alySis of methanol leaf extract from Kigelia
tannins, glycosides, phenolic compounds, and othe:g:hl:zm 2hyt°°h&?mlcals, lnCluding. o
Inhibitory activities of Kigelia africana leaf extraCt.on ) etailed findings are presented in Table 1.
inhibition assay for methanolic extracts of Kigeli , -amylase: The results of the alpha-amylase
Fig.1. At a concentration of 50 ml, th of Kigelia afvicana leaves are presented in Table No2 &
which increases to 13.33% at 100 m,lt : : llf.’ha?amylase inhibition percentage is recorded at 6.66%
indicates a notable increase in al ha’ = Slgnl‘ﬁcé.in.tl.y rises to 23.33% at 200 ml of the sample. ThiS
Additionally, the optical density opf thj Zjll:l: :(1)111::1 tion with higher concentrations of the solution.

ion shows a decreasing trend from 0.028 ata Io¥

concentration (50 ml) to i
) to 0.023 at a high concentration (200 ml). The data suggest rrelation
: ggests a CO.

emphasizing the i
potential e : .
activi ffectiveness of Kigelia africana leaf e
ty. eat extracts in inhibiting alpha-amylase
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Table: I Prf—_;ehmmary phy‘_(.)?_hsw_’,ml analysis from methanolic feaf exy '""""
, SL.NO. e ract of Kigelia africana
: TRIS e e ——— RESULT
: b
2 Protcing :
| - Amino acids :
| 4 Alkaloids |
‘ 3 Flavonoids SR T e
6 Sterols P
- Steroids +
8 Terpenoids >
9 Saponin +
10 Phenol +
11 Cardiac glycosides +
12 Tannins +

+ indicates the presence of the compound, -indicates the absence of the compound

Table: 2. Inhibitory effect of a- amylase by Kigelia africana leaf extract at various

concentrations
Concentration(ul) | OD of Test | OD of control | % of Inhibition
50 0.028 0.03 6.66
100 0.026 0.03 13.33
200 0.023 0.03 23.33
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af extract at various concentrations

Fig: 1 Inhibitory effect of a- amylase by Kigelia africana 1

Discussion:
tract of Kigelia afiicana harbor a

The results obtained in this study suggest that the leaf ex
cither directly or indirectly, in influencing the

diverse array of phytochemicals, playing a role,
d the application of

biological activity of the extracts. Preliminary phytochemical analysis involve
various tests to examine the composition of the leaf extract of Kigelia africana. The screening

revealed the presence of both primary and secondary metabolites. Primary metabolites, essential for
cellular growth and function maigtenance, encompass carbohydrates, proteins, and amino acids.
These metabolites typically carry out vital physiological functions in organisms. On the other hand,
secondary metabolites, which act as defence chemicals in plants, do not adversely impact plant health
when absent. The study identified carbohydrate, protein, and amino acids as the primary metabolites.
Interestingly, sterol was the sole secondary metabolite absent in the Kigelia afvicana leaf extract.
'Conversely, alkaloids, flavonoids, steroi i i
gk ¥ » steroids, terpenoids, saponins, phenols, cardiac glycosides, and
nnins were amon ites identifiad :
__ gt g the secondary metabolites identified in the extract.
e methanolic extract of Kigelia afiic
ana le : , MRy
i aves showed a trend in alpha-amylase inhibition

percentages across concentrations (6.66% at 50 ml, 13.33% at 100 m] and 23.339
indicates a positive correlation between sample solution concentr. A .33% at 200 ml) that
ntra
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ydrolyze the internal 1,4-glycosidic bond

® % The World Health Organization (WHO) has
for the management of diabetes.'?
The comprehensive analysis of Kigelia afvicang reveals the

excluding sterol. This observation suggests substantial antj
promising prospects for future diabetes treatments. Furthe

of starch to produce maltose and glucose.
substantiated the utilization of herbal remedieg

presence of all metabolites,
-diabetic potential in the plant, indicating
rmore, the observed escalation in the plant's
anti-diabetic efficacy with higher sample concentrations, as evidenced by the alpha-amylase assay,

emphasizes the substantial promise of Kigelia africana in the domain of anti-diabetic therapies.

Conclusions:

The findings derived from the present study reveal a promising correlation between the
methanolic leaf extract of Kigelia africana and its potential anti-diabetic properties. This suggests
that the Ieaf extract from the Kigelia africana plant may serve as an effective treatment for certain
manifestations of diabetic mellitus. The study's results emphasize the significant therapeutic potential
embedded in the natural components of this plant, highlighting its role as a valuable resource in the
development of alternative approaches for managing diabetes. Further research and exploration into
the specific mechanisms underlying these anti-diabetic effects could provide deeper insights and
Contribute to the advancement of novel therapeutic interventions for diabetes.
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