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This study aimed at screening for the hypoglycaemic efficacy and 
phytochemical(s) of Solanum terminale fruits, being used traditionally in 
Lushoto, Tanzania for management of diabetes and hypertension. S. 
terminale fruits were collected November 2018 in Lushoto.  Hypoglycaemic 
efficacy testing of the crude ethanolic extract and factions of S. terminale 
fruits at 100 mg/kg body weight (BW) dose were carried out in healthy 
albino mice using Oral Glucose Tolerance Test (OGTT). The phytochemical 
screening based on the chemical reactions of the precipitation and 
coloration with the standard reagents was used. The statistical analysis of 
results was carried out using independent student’s t-test (p ˂ 0.05). The 
crude ethanolic extract and fractions of S. terminale fruits at a dose of 100 
mg/kg BW have demonstrated the significant blood glucose lowering 
efficacy, and the phytochemical screening indicated the presence of tannins, 
saponins, terpenoids, alkaloids, steroids, flavonoids and glycosides. Results 
of the study indicate the therapeutic potential of S. terminale fruits in the 
lowering of the blood glucose levels, but further studies are needed 
including toxicity and other animal models testing for diabetes. 
 
Keywords: Oral glucose tolerance test, hypoglycaemic, S. terminale, diabetes 
management 

 

 
 
INTRODUCTION 
 
Diabetes mellitus, is a chronic metabolic disorder, occurs 
when there is an absolute and/or relative decrease in 
insulin secretion and/or when the body cannot use insulin 
in an effective way leading to an increase in blood glucose 
levels/hyperglycaemia (Radenković et al., 2016). This 
collective disorder when not properly managed and 
treated, lead to severe complications which raises cost of 
care and affects patient’s quality life (Rios et al., 2015). 
These complications include macrovascular complications 
like cardiovascular diseases and microvascular 
complications like blindness and foot ulcers (West et al., 
2016). Thus, management of the diabetes mellitus must be 
followed  to  prevent  and/or  delay   such  problems   (IDF, 

2017). 
The estimated global prevalence of diabetes is alarming, 

it had tripled from 151 million in 2000 to 451 million 
diabetic cases in 2017, and the diabetic reported cases are 
expected to reach 693 million by 2045 and 40 million cases 
in sub-Saharan Africa (Cho et al., 2018).  

The therapeutic potential of synthetic antidiabetic drugs 
is undoubted, but they are associated with some 
drawbacks, leading to the growing concern in 
phytomedicine and various extracts are being studied the 
purpose   of   identifying   their   antidiabetic   mechanism of  
action, safety and efficacy (Dsouza and Lakshmidevi, 2015; 
Rani and Kumar, 2015). 
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Plants has been used in traditional medicine in various 
societies, and are regarded as good sources of new/novel 
molecules with better/alternative mechanism of actions 
when subjected to scientific studies. Phytochemical 
compounds responsible for hypoglycaemic activity 
including alkaloids, flavonoids, terpenoids, phenolics, 
saponins, polypeptides, and glycosides have been reported 
from various plants (Credo et al., 2018). 

Several Tanzanian plants have been documented for 
treatment/management of diabetes and some have 
demonstrated the blood glucose lowering efficacy in animal 
experiments. For instance, Phyllanthus amarus and 
Securinega virosa demonstrated activity in a dose 
dependent manner by lowering the area under OGTT curve 
between 100mg and 1000mg/kg body weight, and the 
roots extract of Bridelia duvigneaudii was able to lower the 
blood glucose levels of the tested albino mice (OGTT) at a 
dose of 200mg/kg body weight (Moshi and Mbwambo, 
2002; Credo et al., 2018). 

Fruits of S. terminale locally known as “Mjujui” in Lushoto 
district located in the North Eastern highlands of Tanzania 
are claimed to manage/treat diabetes and hypertension 
traditionally. To the best of our knowledge, little is 
documented of the plant, and has never been scientifically 
reported to have hypoglycaemic efficacy except for the 
treatment of kwashiorkor in south-west Nigeria and to 
induce labour during childbirth in western Uganda 
(Kamatenesi-mugisha and Oryem-origa, 2007; Lawal et al., 
2010). This is the first study on establishing the 
hypoglycaemic potential of the S. terminale fruits. The study 
focused on assessing its hypoglycaemic efficacy and to 
screen for phytochemicals present giving its potential 
hypoglycaemic effect.  
 
 
MATERIALS AND METHODS 

 
Plants Collection and Identification 

 
Fruits of S. terminale were collected from Lushoto, North 
Eastern highlands of Tanzania in November 2018.The plant 
then identified by Mr. Haji Selemani, a senior botanist and 
the leaves voucher specimens stored at the Pharmacognosy 
Department, MUHAS. 

 
Extraction and Fractionation 

 
Fresh pounded S. terminale fruits (800 g) were exhaustively 
extracted with 95% ethanol by maceration. The extract was 
dried using the rotary evaporator (Büchi Labortechnik, 
Flawil, Switzerland) at 40° C temperature to reduce the 
solvent to the maximum. Then, to obtain dry extract, was 
subjected to freeze drying (Edwards High Vacuum 
International Crawley, Sussex, England). During 
fractionation, 20g of crude ethanolic extract was adsorbed 
on 40g of silica gel and packed on a column. To obtain four 
fractions, the columns were eluted under gravity with the 
following     solvents,     Dichloromethane,      Ethyl     acetate,  

 
 
 
 
Methanol and Water. Elution for each solvent was 
exhaustive checked by TLC spotting. 

The percentage yield for the crude ethanolic extract was 
calculated using this formula: 
 

 
 
The fractions percentage yield the formula used were; 
 

 
 
Hypoglycaemic Testing 
 
Selection of Animals for Hypoglycaemic Testing 
 
An experiment was performed using healthy male young 
adult albino mice, weighing 20 - 32g, aged 8 to 12 weeks 
old. The mice were housed in metal cages; allowed to feed 
ad libitum and lighting was controlled to supply 12 h of 
light and 12 h of dark for each 24h period. Each cage was 
identified by test substance and dose. All mice were 
acclimatized for five days prior to test, and were randomly 
divided into groups for the OGTT each containing five mice. 
Each mouse in the group was identified by the markings 
using a permanent marker dyes on various body parts for 
easy identification of the received dose. They were grouped 
as follows; 

Group 1: Negative control - mice administered with 5% 
ethanol 10ml/kg BW. 

Group 2: mice administered with the crude extract at the 
dose of 100 mg/kg BW. 

Group 3, 4, 5 and 6; mice were administered with the 
fractions of DCM, EtOAc, MeOH and H2O at the dose of 100 
mg/kg BW respectively. 

Group 7: Positive control - mice administered with 
Chlorpropamide 100 mg/kg BW.  
 
Evaluation of Oral Glucose Tolerate Test (OGTT) 

 
The crude extract and fractions were administered orally in 
a single dose by using specially designed mice oral needle, 
gavage. Prior to experiment, the fasting blood glucose was 
recorded (t = 0) for each mouse just before treatment with 
5% ethanol (Gad et al., 2006) as negative control and 
vehicle, extract/fractions (at 100 mg/kg BW) or 
Chlorpropamide 100 mg/kg BW, and 30 minutes later an 
oral glucose load of 1 g/kg BW were given to each mouse. 
The blood glucose levels for each mouse was determined 
using a glucometer at 0.5, 1, 2, and 3h after the oral glucose 
load and recorded accurately (Stumvoll et al., 2000).  
 
Phytochemical Screening 
 
Various chemical tests were performed on the extract to 
identify  the  phytoconstituents (tannins,  saponins,  cardiac  
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Table 1. The Percentage Yield of the Fractions of S. terminale Fruits from 20 g of the 
Crude Extract 

 
Fraction Mass Obtained (g) % Yield 
DCM 1.36 6.80 
EtOAc 1.79 8.95 
MeOH 11.44 57.20 
H2O 1.87 9.35 

 

Key: DCM = dichloromethane, EtOAc = ethyl acetate, MeOH = methanol, H2O = water. 

 
 

Table 2. Mean Blood Glucose levels for the OGTT 
 

Time 
(Hours) 

Mean Blood Glucose Levels (mmol/l) ± S.D, n = 5 
Controls Extract and Fractions at a dose 100 mg/kg BW 

Negative Positive Crude DCM EtOAc MeOH H2O 
0 3.6 ± 0.5 3.6 ± 0.3 3.2 ± 0.7 2.5 ± 0.5 3.9 ± 0.3 3.0 ± 0.1 2.5 ± 0.6 
0.5 4.7 ± 0.5 3.9 ± 0.4 4.3 ± 0.5 4.6 ± 0.3 6.2 ± 0.5 4.1 ± 0.5 5.1 ± 0.4 
1 4.4 ± 0.7 2.2 ± 0.1* 3.2 ± 0.6** 3.1 ± 0.2** 2.7 ± 0.7** 3.4 ± 0.3** 3.1 ± 0.3** 
2 4.2 ± 0.5 3.1 ± 0.2* 2.9 ± 0.7* 3.2 ± 0.4* 3.1 ± 0.4* 2.8 ± 0.5* 3.2 ± 0.3* 
3 4.0 ± 0.7 3.2 ± 0.4* 3.1 ± 0.3* 3.4 ± 0.4 3.1 ± 0.3* 3.2 ± 0.6* 3.5 ± 0.1 

 

Key; Negative Control - 5% Ethanol; Positive Control – 100 mg/kg BW Chlorpropamide; 
* indicates the statistical significance, p-value < 0.05 with the negative control 
** indicates the statistical significance, p-value < 0.01 with the negative control 

 
 
 
glycosides, steroids, flavonoids, terpenoids and alkaloids) 
using the standard procedures (Kujur et al., 2010). Each 
phytochemical test involved the testing concentrations of 
10 mg/ml of the ethanolic crude extract. 

 
Statistical Analysis 

 
Results expressed as mean ± SD, and the level of statistical 
significance was determined using independent student’s t-
test, when the difference between the means of two 
population groups was considered (each against the 
negative control). p< 0.05 was considered as a significant 
level. 

 

 
RESULTS  

 
Extract and fraction yields 
 
The total yield of the extraction was 4.4% (35g).  Number of 
fractions and their corresponding percentages are 
presented in Table 1. 

The yield of the fraction’s ranges from 6.80% (1.36g) to 
57.20% (11.44g). It appears that the fraction yield 
increased with increasing polarity of the solvent. 
Methanolic fraction yielded high percent of all the fractions, 
followed by water, ethyl acetate and dichloromethane 
fractions respectively. The observation suggests the nature 
of the major phytochemicals present in S. terminale fruits 
being with high polarity. The loss on weight after 
fractionation was 17.7% (3.54 g). 

Hypoglycaemic Testing 
 
Observation of the mean blood glucose levels of the tested 
mice varied on timely bases. After glucose oral load at time 
0.5 hour, the overall mean blood glucose levels shoot for all 
of the tested groups. This is due to the fact that the glucose 
load made the body to act as having temporary 
hyperglycaemia without interference with the pancreas. 
Then, the series of lowering of the mean blood glucose 
levels at the subsequent hours were observed. 

The crude ethanolic extract and fractions of S. terminale 
fruits demonstrated different responses towards blood 
glucose lowering effect. After 1 hour of glucose oral load, 
ethyl acetate fraction reduced the blood glucose level close 
to the response of the positive control, while the crude 
extract and other fractions reduced the blood glucose levels 
in moderate values as presented in Table 2. 

During the second hour, crude ethanolic extract and 
methanolic fraction had lowest blood glucose levels, while 
on the third hour of observation; the blood glucose levels 
for all groups were dropping at a fairly constant rate with 
just slight variations. 

The crude ethanolic extract and fractions demonstrated 
statistically significant inhibition of the increase of fasting 
blood glucose levels (p < 0.05) at different time intervals. 
Efficacy of the crude ethanolic extract on blood glucose 
lowering is nearly equal to that of the positive control. The 
hypoglycaemic efficacy of the extract and fractions was 
compared against the negative control testing group. The 
fractions have revealed different responses on blood 
glucose lowering efficacy. The trend of blood glucose 
lowering   efficacy   of   the   fractions  were EtOAc > MeOH > 
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Figure 1: Effects of Extract and Fractions on OGTT 

 
 
 
 

Table 3. Phytochemical screening of crude ethanolic extract of S. terminale fruits 
 

Phytochemical Group Chemical test Inference 
Alkaloids Dragendorff’s test + 
Flavonoids Dilute NaOH test + 
Tannins Ferric Chloride test + 
Steroids Salkowski Test + 
Saponins Foam test + 
Glycosides Keller – Kilian test + 
Terpenoids Salkowski Test (modified) + 

 

Key:+ : Presence and - : Absence of a particular class of secondary metabolite 

 
 
 
DCM > H2O as illustrated in Figure 1. 
 
Phytochemical Screening 
 
The screening results of the secondary metabolites present 
in the ethanolic crude extract of S. terminale fruits are 
presented in Table 3, where by several phytochemicals 
have been revealed from the screening tests. 
 
 
DISCUSSIONS 
 
The solvent polarity plays an important role in extraction 
and fractionation yields but exceptions do occur in some 

cases (Markom et al., 2007). Based on polarity of water, its 
fraction was expected to have higher yield than methanol 
fraction; in our study the reverse was observed. Pin et al., 
2010 have also reported the same trend. Our results could 
in part be due to other factors that lead to variation of 
yields for different solvents apart from the phytochemicals 
in plants, including extraction temperature, extraction time 
and solvent to solid ratio (Ajani et al., 2017). 

Oral glucose loading induces the physiological diabetes 
mellitus by raising blood glucose levels temporarily 
without damaging the pancreas (Singh and Pathak, 2015). 
Therefore, having an extract demonstrating blood glucose 
lowering efficacy on the orally glucose loaded mice, 
designates   its   therapeutic   potential   in  the management 



 
 
 
 
of diabetes. 

Several previous studies using animal models had 
demonstrated hypoglycaemic efficacy of DCM, ethyl acetate, 
aqueous and methanolic extracts and fractions from 
various medicinal plants and this is due to the presence of 
various bioactive molecules having an ability to reduce the 
blood glucose levels (Akah et al., 2011; Chandran et al., 
2017; Erukainure et al., 2018). For example, Solanum 
torvum methanolic fruit extract reduced the blood glucose 
levels in streptozotocin induced diabetic rats at 200 and 
400 mg/kg BW. At 300 mg/kg BW the methanolic leaf 
extract of Solanum pubescens reported to lower the 
elevated blood glucose and lipid parameters in alloxan 
induced diabetic rats (Kandimalla et al., 2016). 

The hypoglycaemic effect is associated with the efficacy 
of the plant due to the ability of the secondary metabolites 
present in them. These secondary metabolites offers 
hypoglycaemic effect probably due to regeneration of β-
cells, insulin receptors activation and facilitation of glucose 
uptake in peripheral tissues; inhibition of carbohydrate 
digestion and glucose absorption in the intestine, reduce 
oxidative stress and modulate enzymes responsible for 
glucose metabolism (Gandhi et al., 2011; Kooti et al., 2016). 
A synthetic sulfonylureas oral antidiabetic medication, 
Chlorpropamide, used as the positive control in this study, 
offers its antidiabetic action through stimulation of insulin 
secretion from the beta cells of the pancreas (Raptis and 
Dimitriadis, 2001). The hypoglycaemic efficacy observed in 
the ethanolic fruit extract and fractions of S. terminale, 
probes the potential of the phytochemicals present in them 
in a similar fashion of Chlorpropamide or either of the 
mechanisms above.  
Different phytochemicals have been reported in various 
studies to possess biological activities that may provide 
therapeutic effects in many diseases including diabetes 
(Adefegha and Oboh, 2013) . In our study, the preliminary 
phytochemical screening of the crude extract, revealed 
flavonoids, glycosides, tannins, steroids, alkaloids, saponins 
and terpenoids. The phytochemicals observed in S. 
terminale fruits crude extract, conforms to the reported 
phytochemicals having hypoglycaemic efficacy from 
different medicinal plants such as coumarins, alkaloids, 
steroids, polysaccharides, polyphenols, tannins, glycosides, 
etc. (Ota and Ulrih, 2017). Of these phytochemicals, 
saponins are well known to possess antidiabetic effect and 
are the main promising compounds potentially to be 
developed into new antidiabetic medications (El et al., 
2017). 
 

 
CONCLUSION 
 
This is the foundation study on hypoglycaemic efficacy of S. 
terminale fruits. The study serves as the primary steps in 
establishing new antidiabetic medication from S. terminale 
fruits. Satisfactorily the crude ethanolic extract and 
fractions have demonstrated significant blood glucose 
lowering efficacy, making it potential candidate for drug  
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discovery and development. Further studies are needed 
including toxicity studies to ascertain safety of this plant for 
use, other in vivo and in vitro antidiabetic model testing and 
isolation and identification of the pure bioactive 
compound(s) responsible for its hypoglycaemic actions.  
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