
Issues in Biological Sciences and Pharmaceutical Research Vol.10(3),pp.24-29, July 2022 
Available online at https://www.journalissues.org/IBSPR/ 
https://doi.org/10.15739/ibspr.22.005 
ISSN 2350-1588 (Online) ISSN:2814-3809(Print) 
Copyright © 2022 Author(s) retain the copyright of this article    

 
 
 

 
 
 

Original Research Article 
 

Bioactivity guided fractionation of the seeds of 
Allanblackia floribunda Oliv. (Guttiferae) 

 

Received 23 March, 2022                                      Revised 18 May, 2022                                         Accepted 23 May, 2022                                           Published 6 July, 2022 

 

Grace A. Akpanika1,  
Ana Winters2,  

Gloria A. Ayoola3  
Effiong E. Nkanor4  

and  
Barbara Hauck2 

 
1Department of Pharmaceutical 
Chemistry, Faculty of Pharmacy, 

University of Calabar, Nigeria 
2Institute of Biological, 

Environmental and Rural 
Sciences, Aberystwyth 
University, Gogerddan, 

Aberystwyth SY23 3EB, UK. 
3Department of Pharmaceutical 
Chemistry, Faculty of Pharmacy, 

University of Lagos, Nigeria. 
4Department of Pharmacology, 

Faculty of Basic Medical Sciences, 
University of Calabar, Nigeria. 

 
*Corresponding Author E-mail: 

gakpanika@yahoo.com 
 

Tel.: +2348034075133 

Six phenolic compounds previously isolated from the seeds of Allanblackia 
floribunda and identified as (1) Gb-2a glucoside (naringenin-1,3-II,8-
eriodictyol glucoside), (2) Morelloflavone glucoside, (3) Gb-2a(naringenin-
1,3-II,8-eriodictyol), (4) Volkensiflavone, (5) Morelloflavone and (6) 
Volkensiflavone glucoside were evaluated for their anti-inflammatory, anti-
hyperglycemic and antibacterial activities. Their anti-inflammatory activity 
was evaluated using Heat induced hemolysis assay and inhibition of albumin 
denaturation technique, anti-hyperglycemic activity was evaluated using α-
amylase and α-glucosidase inhibition assay and antibacterial activities were 
also evaluated for both gram positive and gam negative bacteria using the 
micro titer discs. All isolates showed a significant inhibition against the 
activities of α-amylase and so they have a good potential in the alleviation of 
post prandial hyperglycemia. Gb-2a glucoside, morelloflavone glucoside and 
morelloflavone showed better ability to protect the human erythrocyte 
membrane against lysis compared to Gb-2a, Volkensiflavone and its 
glucoside. Morelloflavone glucoside showed positive activity against 
Staphylococcus aureus, Escherichia coli and Mycobacterium smegmatis even 
though the control drug Kanamycin was more potent (0.137± 0.00, 0.12± 
0.00 and 0.13± 0.00 mg/ml). Gb-2a, Morelloflavone and their glucosides 
showed significant anti-inflammatory, hypoglycemic and antibacterial 
activities. This explains the use of Allanblackia floribunda traditionally for 
the alleviation of pains and infection.  
 
 
Keywords: Allanblackia floribunda, morelloflavone, volkensiflavone, Gb-2a, anti-
inflammatory, antibacterial. 

 
ABBREVIATIONS 
 
DPPH   - 2, 2 Diphenyl -1-picryl hydrazyl 
TPTZ  - 2, 4, 6- tripyridyl-s-triazine  
MIC   - Minimum Inhibitory Concentration  
NSAIDs                    - Non-Steroidal Anti-Inflammatory Drugs 
CLSI  - Clinical and Laboratory Standard Institute  
HRBC  - Human Red Blood Cell  
HCl  - Hydrochloric acid 
HPLC  - High performance liquid chromatography 
PDA  - Photodiode array 
ESI/MS                  - Electrospray ionization mass spectrometry  
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INTRODUCTION 
 
Phenolic compounds from natural sources are receiving 
increasing attention in recent years since they have been 
reported to have many health benefits and show a 
remarkable spectrum of biological activities such as 
antioxidant, anti-inflammatory, hypoglycemic and 
antimicrobial (Velderrain-Rodriquez et al., 2014; Jurd, 
1962). 

Allanblackia floribunda commonly referred to as tallow 
tree or oliver is an evergreen tree found in the rain forest. 
The leaves, root bark and stem bark of Allanblackia 
floribunda are used extensively in traditional medicine. 
Even though there has not been much emphasis laid on the 
medicinal value of the seed aside for its commercial value in 
producing valuable oil, (Burkhill, 1985; Odugbemi, 2006; 
Ayoola et al., 2009; Bilanda et al., 2010), it has been 
reported to contain biflavonoids with interesting 
antioxidant properties (Akpanika et al., 2016). 

The identification of antioxidants in Allanblackia 
floribunda seeds have led to increased value of the plant 
(Boudjeko et al., 2013). 

The aim of this work was to evaluate the seeds of 
Allanblackia floribunda for anti-inflammatory, 
hypoglycemic and antibacterial activities and to investigate 
compounds in the seeds of the plant responsible for these 
activities. 
 
 
MATERIALS AND METHODS 
 
Plant collection 
 
Allanblackia floribunda fruits were collected from an 
uncultivated farmland in Oke Igbo, Ondo State, Nigeria. The 
plant and fruits were authenticated at the Forestry 
Research Institute of Nigeria (FRIN), Ibadan where a 
Voucher Specimen number FHI107929 was deposited.  
 
Chemicals/Reagents 
 
The following chemicals were purchased from Sigma 
Aldrich Company (Gillingham, Dorset, UK): 2,2 Diphenyl -1-
picryl hydrazyl (DPPH), 2,4,6- tripyridyl-s-triazine (TPTZ), 
Ascorbic acid, Gallic acid, Follin Ciocalteau’s reagent, Rutin, 
Catechin, Ferric chloride, α-amylase, α-glucosidase, PNG. 
HPLC grade solvents were purchased from VWR 
(Lutterworth, Leicestershire, UK). 
 
Extraction procedure 
 
The seeds were separated from the fruits and dried at room 
temperature. The dried seeds were milled into uniform 
dried powder. Powdered sample, (90 g) was soaked in 
100% methanol 700 ml (analar grade) for 72 hours. This 
was done twice and the extract in methanol merged 
together and filtered, concentrated in a rotary evaporator 
at 40°C and freeze dried. The extract was refrigerated in  a 

clean sample bottle at ˗20oC. 
 
Fractionation 
 
Methanol crude extract, 100 g was suspended in 200 ml 
distilled water, and partitioned in two successions into 500 
ml each of n- hexane, chloroform, ethyl acetate and butanol. 
The water fraction was collected in the end. All the fractions 
collected were concentrated using a water bath at 40 °C and 
then freeze dried. Fractions were stored at 4 °C. 
 
Antibacterial Assays 
 
The assay was based on Clinical and Laboratory Standard 
Institute (CLSI) M07-A9 Methods for Dilution, antimicrobial 
susceptibility tests for bacteria that grow aerobically; 
Approved Standard- Ninth Edition (CLSI, 2014). 

Test organisms were sub-cultured onto fresh plates of 
Mueller-Hinton agar for 24 hours and sabourand dextrose 
agar for 7 days at 37°C. Colonies from these plates were 
suspended in Mueller-Hinton broth and Sabourand broth to 
a turbidity matching 0.5 McFarland standard. Extract, 10 
mg/mL or isolate, 1 mg/ 100µL was prepared. Each micro 
titer disc contained 10 μL extract or isolate, 180 μL broth, 
10 μL test organism, this was incubated in a hidex sense 
plate reader for 24 hours and readings taken at 600 nm. 
Kenamycin, 50 mg/mL was used as standard antibacterial. 
 
Minimum Inhibitory Concentration (MIC) 
 
Stock solution of the extract, 10 mg/mL was prepared, after 
which 1/20 dilution was done serially in 4 parts, titer discs 
were filled accordingly. Plates were read at the start and 
after 24 hours to obtain MIC data using hidex sense at 600 
nm (CLSI). 
 
Anti-Inflammatory Tests 
 
Heat induced hemolysis 
 
Heat induced hemolysis assay was carried out by the 
method of Ruberto et al. (2000). Blood was collected from 
healthy male volunteer (age 45), who had not taken any 
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) for 2 
weeks prior to the experiment and transferred to the 
centrifuge tubes. The tubes were centrifuged at 3000 rpm 
for 10 min and were washed three times with equal volume 
of normal saline. The volume of blood was measured and 
reconstituted as 10% (v/v) suspension with normal saline. 
The reaction mixture (2 mL) consisted of 1 mL test sample 
of different concentrations and 1 ml of 10% RBCs 
suspension, instead of test sample only saline was added to 
the control test tube. Ibuprofen was used as a standard 
drug. All the centrifuge tubes containing reaction mixture 
were incubated in water bath at 56 °C for 30 min. 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. 

The Percentage hemolysis of HRBC membrane was 
calculated as follows: 
 

Percentage hemolysis =   
Percentage human red blood cell protection = 100 - 
percentage hemolysis 
 
Inhibition of albumin denaturation 
 
The anti-inflammatory activity of Allanblackia floribunda 
seeds was studied by using inhibition of albumin 
denaturation technique which was studied according to 
Mizushima et al. (1968) and Sakat et al. (2010) with minor 
modifications. The reaction mixture consisted 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 °C for 20 min and then heated to 51 °C for 
20 min, after cooling the samples the turbidity was 
measured at 660 nm using a Bio-tek instruments, micro 
titer plate reader. Deionized water was used as control 
instead of test sample. The experiment was performed in 
triplicate. The Percentage inhibition of protein 
denaturation was calculated as: 
 

% inhibition =  
    
Hypoglycemic Activity 
 
α-Amylase Inhibition Assay 
 
Amylase activity was assayed using a modified Bernfeld 
method (1955) with starch as substrate. The reaction 
chamber consisted of 1.4 ml starch solution (0.1 g potato 
starch was weighed in 100 mL buffer, pH 6.2), 200 μL 
extract (Extract or isolate, 0.5 g was weighed and dissolved 
in 100 mL of 50% methanol), 20 µL enzyme (27.5 mg of α-
amylase was weighed and dissolved in 100 mL distilled 
water). This was incubated at 37°C for 30 min. Reading was 
done at 540 nm using a micro titer plate reader after the 
addition of 20 μL iodine. Acarbose was used as standard, 
control contained 1.4 mL starch, 20 µL water, 20 μL enzyme 
and iodine. The experiment was carried out in triplicate. % 
inhibition was calculated by the following formula: 
 

% Inhibition =      
 
α-Glucosidase Inhibition Assay 
 
The   reaction   chamber   consisted  of  5 μL (0.1 units/mL) 
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enzyme, 50 μL of 0.5 mg/mL extract or isolate, the mixture 
was incubated for 10 min at 37°C. Exactly 50 μL of 2 mM  
(in buffer 6.8)  p- nitro-phenyl glucopyranoside was then 
added and incubated at 37°C for 20 min, reaction was 
stopped by adding 2 mL 0.1M  sodium carbonate. The 
control chamber consisted of 5 μL deionized water instead 
of the enzyme. 

Absorbance reading was carried out at 420 nm using a 
micro titer plate reader. The experiment was carried out in 
triplicate. Percentage inhibition was calculated by the 
following formula: 
 

 % Inhibition =      
 
Preparative HPLC and Isolation of Compounds 
 
A Waters HPLC system (Waters Corporation, USA) 
consisting of an auto-sampler, a pump, a photo diode array 
detector coupled with an analytical workstation was used 
for the HPLC analysis. The column configuration was made 
of a waters C18 reverse-phase Nova pak C18 Radial-Pak 
column (4 µm, 8mm x 100m), the detection wavelength was 
set between 240 nm and 400 nm, the sample injection 
volume was 10 µl with a flow rate of 2.0 ml/min and an 
auto sampler tray temperature that was kept at 4oC. The 
mobile phase consisted of A (5% acetic acid) and B (100% 
HPLC grade Methanol). The initial gradient was 0-100% 
methanol in a 50 minutes run with chromatographic 
conditions as described by Hauck et al. ( 2014). 

Individual peaks were collected from the ethyl acetate 
fraction as follows: 

Peak 1 (Compound 1) Rt 30.07 min. 
Peak 2 (Compound 2) Rt 33.67 min. 
Peak 3 (Compound 3) Rt 35.40 min. 
Peak 4 (Compound 4) Rt 39.21 min. 
Peak 5 (Compound 5) Rt 40.31 min. 
Peak 6 (compound 6) Rt 44.47 min. 
According to Akpanika et al. (2016), compounds 1 – 6 

purified from the ethyl acetate fraction were identified by 
HPLC-PDA-ESI/MSn as follows: 

(1)Gb-2a glucoside, (2) Morelloflavone glucoside, (3) Gb-
2a, (4) Volkensiflavone glucoside, (5) Morelloflavone, (6) 
Volkensiflavone glucoside. 

Compounds 1-6 were evaluated for their anti-
inflammatory and hypoglycemic activities. Compounds 
were also evaluated for their antibacterial activities using 
both gram –ve and +ve organisms. 
 
 
RESULTS AND DISCUSSION 
 

Gb-2a, morelloflavone and their glucosides were effective in 
inhibiting heat induced hemolysis even though 
volkensiflavone glucoside showed better ability to inhibit 
albumin denaturation. The ability of these compounds to 
inhibit heat induced  hemolysis  and  protein  denaturation  
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Compound 1: Gb-2aglucoside 
(Naringenin-1,3-II,8-eriodictyol glucoside) 
MW 720C36H32O16 

 

 
 

Compound 2: Morelloflavone glucoside 
(naringenin-luteolin) 
MW 718 C36H30O16 

 
 

 
 

Compound 3: Gb-2a 
(Naringenin-1,3-II,8-eriodictyol)MW 558 C30H22O11 

 
 
 
 

 
 

Compound 4: Volkensiflavone glucoside 
(naringenin-apigenin) 
MW 702 C36H30O15  

 

 
 

Compound 5: Morelloflavone (naringenin-luteolin) 
MW 556 C30H20O11 

 

 
 

Compound 6: Volkensiflavone (naringenin-apigenin) 
MW 540 C30H20O10 
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Table 1. Anti-inflammatory (% Hemolysis and % Heat Induced Albumin Denaturation), hypoglycemic activities (% α-amylase 
inhibition, % α- glucosidase inhibition) of compounds 1-6 at 500 µg/ml carried out in triplicates (Mean ± SEM) 

 
Compounds % Hemolysis % Heat Inhibition 

Albumin Denaturation 
% α-amylase 

inhibition 
% α- 

glucosidase 
inhibition 

Gb-2a glucoside 
 

29.8 ± 0.00 19.5 ± 0.01 65.0 ± 0.00 59.0 ± 0.00 

Morelloflavone glucoside 28.6 ± 0.00 18.4 ± 0.03 55.3 ± 0.01 34.7 ± 0.01 
Gb-2a 29.1 ± 0.00 12.2 ± 0.01 58.2 ± 0.02 43.2 ± 0.03 
Volkensiflavone 42.2 ± 0.02 13.0 ± 0.01 47.5 ± 0.10 21.7 ± 0.00 
Morelloflavone 29.5 ± 0.00 12.8 ± 0.00 66.7 ± 0.18 39.0 ± 0.10 
Volkensiflavone glucoside 42.9 ± 0.03 11.3 ± 0.01 47.4 ± 0.03 23.7 ± 0.03 
Ibuprofen 2.0 ± 0.02 9.7 ± 0.00 - - 
Acarbose - - 95.9 ± 0.02 97.2 ± 0.03 

 
 

Table 2. Antibacterial activity of compounds 1-6 carried out in triplicates (Mean ± SEM) 
 

Organisms Compound Zones of inhibition (mm) 
 1 2 3 4 5 6 Kanamycin +control -control 
Escherichia 
Coli 
(ATCC 25922) 

1.229±0.00 0.771± 0.00 1.103±0.00 1.136±0.00 1.109±0.00 1.224±0.00 0.12±0.00 0.125±0.00 0.902±0.00 

Pseudomonas 
Aeruginosa 
(ATCC 27853) 

1.612±0.00 1.614± 0.00 1.314±0.00 1.459±0.00 1.847±0.00 1.867±0.00 0.126±0.00 0.116±0.00 2.332±0.00 

Staphylococcus 
Aureus 
(ATCC 25923) 

1.143±0.00 0.697± 0.00 1.067±0.00 1.095±0.00 1.329±0.00 1.344±0.00 0.137±0.00 0.122±0.00 1.259±0.00 

Mycobacterium 
Smegmatis 
(ATCC700084) 

1.146±0.00 0.764± 0.00 1.266±0.00 1.017±0.00 1.224±0.00 1.324±0.00 0.136±0.00 0.129±0.00 1.225±0.00 

 
 
 
accounts for the anti-inflammatory property of Allanblackia 
floribunda. Denaturation of tissue proteins due to the 
production of auto antigens is one of the well-documented 
causes of inflammatory diseases. Heat causes denaturation 
of proteins and destabilizes lysosomal membrane and 
agents  that  can  prevent  protein  denaturation  would  be  
worthwhile for anti-inflammatory drug development. The 
active compounds were thus able to inhibit hemolysis of 
membrane and denaturation of proteins thereby reducing 
inflammation. This could be attributed structurally to the 
OH group on E ring and double bond on F ring. 

It was observed that all compounds were better 
inhibitors of α-amylase compared to α-glucosidase. The 
highest percentage inhibition of α-amylase was 66.7±0.18 
% by Morelloflavone at a concentration of 500 µg/ml. Gb-2a 
glucoside, Gb-2a and Morelloflavone glucoside inhibited the 
activities of amylase by 65.0%, 58.2% and 55.3% 
respectively (Table 1). This implies that Allanblackia 
floribunda seeds have a potential for the management of 
type 2 diabetes. 

Morelloflavone and Gb-2a glucosides isolated from seeds 
of Allanblackia floribunda showed positive activity against 
Staphylococcus aureus, Escherichia coli and Mycobacterium 
smegmatis (Table 2). 
 

Conclusion 
 
The compounds isolated were Gb-2a glucoside, 
morelloflavone-7’’’-O-glucoside, Gb-2a, volkensiflavone, 
morelloflavone and volkensiflavone glucoside. Gb-2a, 
Morelloflavone and their glucosides showed significant 
anti-inflammatory, hypoglycemic and antibacterial 
activities. These compounds are of interest in the Food and 
Pharmaceutical industries. 
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