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ABSTRACT 

 

The uses of Spondias mombin Linn in folk medicine as part of recipe for the management and treatment 

of Diabetes mellitus are well documented.  This has been investigated and proven using various experimental 

models. The aim of this study was to report two isolated compounds from S. mombin leaves probably 

exhibiting synergistic glucose lowering effects in the in vitro model.  The in vitro α-amylase inhibitory assay 

was used to establish the glucose lowering activities of the isolated compounds while, the isolated compounds 

were determined from the spectra of their MS, IR and proton NMR.  It was established that they are sterols 

with molecular formula C29H52O2 and C29H50O.  The two compounds exhibited a synergistic effect of 61% α-

amylase inhibitory activity. This study shows that mombintane I and mombintane II exhibit synergistic effect 

in lowering blood glucose levels. 

© 2017 International Formulae Group. All rights reserved. 
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INTRODUCTION 

The various uses of the leaves, stem 

bark and fruits of Spondias mombin L in folk 

medicine for the treatment of ailments and 

diseases have been reported (Ayoka et al. 

2005; Ayoka et al., 2006) while some of these 

folk uses have been investigated.  The 

antidiabetic and hypoglyceamic effects of the 

leaves (Fred-Jaiyesimi and Abo, 2009), seed 

(Iweala et al., 2011), hypolipidemic and 

antioxidant activity of the leaves (Nkanu et 

al., 2016) have been reported.  Also, the 

extract of the leaves of S. mombin has been 

shown to have the ability to reduce labour 

times and treat hemorrhage (Pakoussi et al., 

2013).  Furthermore, in male rats the aqueous 

extract had no effect on the male body weight 

but increased the weight of the liver (Raji et 

al., 2000).  The active constituents responsible 

for some of these activities have been isolated 
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from the different morphological parts of S. 

mombin. (Fred-Jaiyesimi et al., 2009; 

Olugbuyiro et al., 2013). 

This study aimed at further 

investigating other compounds present in the 

leaves of S. mombin exhibiting glucose 

lowering activities. 

 

MATERIALS AND METHODS 

Plant collection and authentication 

The leaves of Spondias mombin L were 

collected form Sagamu, Ogun State and the 

plant sample was authenticated at the 

herbarium of the Forestry Research Institute 

of Nigeria (FRIN) Ibadan and Department of 

Pharmacognosy, Olabisi Onabanjo University 

where a voucher specimen number PHS 413 

was deposited. 

The leaves were shade dried, powdered 

in an electric blender and stored for further 

analysis. 

 

Extraction and isolation 

The dried powdered leaves of S. 

mombin were macerated in methanol for 3 

days after which it was filtered and the filtrate 

concentrated in a rotatory evaporator.  The 

dark green extract was applied on a flash 

column chromatography using silica gel GF254 

and fractions eluted with varying polarities of 

chloroform and methanol.  Fractions with 

similar Rf values on the analytical TLC were 

pooled together, were tested for antidiabetic 

activities and the main fraction obtained 

inhibited the α-amylase activity.  The fraction 

which showed most   activity was then 

purified on preparative TLC using Hexane: 

diethyl ether (1:1) on Silica gel GF254 

(1000µG, 20cm X 20cm).  The recovered 

compound was further assayed for α-amylase 

inhibitory activity. 

 

Spectroscopic methods  

The mass spectra and IR were 

determined using Micromass Autospec M and 

Perkin Elmer 1725 on KBr disc while the 
1HNMR was carried out using Bruker Avance 

300 MHz coupled with fourier transform 

facility. 

 

Glucose lowering assay 

The α-amylase inhibitory assay 

methods (Fred-Jaiyesimi et al., 2009b) were 

adopted to determine the antidiabetic activity 

of the active fraction at a dose of 50 mg and 

compared with α-amylase inhibitory activity 

of Acarbose at 5mg. 

 

RESULTS 

The active fraction at a dose of 50 mg 

inhibited the activity of the α-amylase enzyme 

by 61% compared with the 60% inhibiting 

effect of acarbose at 5 mg hence, the fraction 

appears to exhibit a similar effect like 

Acarbose (p<0.05) (Figure 1). 

The HPTLC of the component in the 

fraction appeared as a single spot with Rf 

value 0.70 in a mobile phase of Toluene/Ethyl 

acetate/Acetic acid (7:3:0.1).  The spot reacted 

positively to both Lieberman Burchard and 

Anisaldehyde-Sulphuric acid spray reagents 

indicating the presence of sterols.  However, 

the proton NMR spectrum of the light green 

crystal suggested the presence of two sterols 

with very similar chromatographic 

characteristics. 
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Mombintane I 

EISM 446 [M-H]-, 430 Calc. for 

C29H52O3. 
1HNMR: 6.31, 3.65, 3.55, 1.98, 

1.63, 1.56, 1.45, 1.23, 1.17, 1.07. 0.93. 

 

Mombintane II 

EISM: 430 [M-H]- calc. for C29H50O2.  
1HNMR (300 MHz, CDCL3, TMS= 

0.000ppm) 4.40, 3.74, 3.55, 2.26, 1.97, 1.66, 

1.61, 1.56, 1.45, 1.41, 1.36, 1.21, 1.05, 0.93 

The spectra of the component in fraction 

resembled those previously isolated 

compounds from the stem bark of S. mombin, 

Stigmasta-9-en-3,6,7 triol and 3-hydroxy,22-

epoxystigmastane. (Olugbuyiro et al., 2013). 

 

DISCUSSION 

The ability of compounds from various 

plant species to inhibit the enzymes 

responsible for the breakdown of carbohydrate 

as a means of controlling and treating 

Diabetes mellitus has been widely reported 

and documented.  The antidiabetic activities 

of the leaves of S. mombin has also been 

reported in previous studies (Fred-Jaiyesimi 

and Abo, 2009; Fred-Jaiyesimi et al., 2009a). 

In this study, two compounds 

mombintane I and mombintane II co-eluted 

have been demonstrated to exhibit ability to 

inhibit α-amylase enzymes responsible for the 

breakdown of carbohydrate and its absorption.  

These two compounds with similar Rf value 

might probably be exhibiting synergistic 

effect in inhibiting the α-amylase enzyme 

activity by 61%, an effect comparable with 

that exerted by the reference drug, Acarbose 

(60%). 

Previous studies have reported the 

antidiabetic activities of sterols in both in vivo 

and in vitro models (Alexander-Lindo et al., 

2004; Ali et al., 2006; Fred-Jaiyesimi et al., 

2009b; Kotowaroo et al., 2008) by retarding 

the digestion and absorption of carbohydrate 

in the digestive tract. 

Furthermore, previous studies reported 

the isolation of these two compounds 

mombintane I and mombintane II from the 

stembark of S. mombin (Olugbuyiro et al., 

2013).  The study also reported the combined 

activity of these compounds in inhibiting 

Mycobacterium tuberculosis (H37Rv Strain), 

the causative organism of tuberculosis. 

(Olugbuyiro et al., 2013). 

It therefore shows that the possible 

synergistic potentials of mombintane I and II 

might be useful in the treatment of both 

communicable and non-communicable 

diseases. 

Though, these two compounds have 

been previously isolated from the stem bark of 

S. mombin, this is the first time they will be 

isolated from the leaves as well as reported to 

exhibit glucose lowering potentials. 
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Figure 1:  Glucose lowering activity of isolated compounds from band 3 of Spondias mombin 

leaves. 
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