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ABSTRACT 

The phytoconstitution, anti-oxidant and the iron chelating profiling of 30% acetone extract of 

crude honey residue collected from Obudu Local Government Area of Cross Rivers State, Nigeria have 

been investigated. The crude extract was obtained by cold extraction using 30% acetone in ethyl acetate 

at room temperature, freeze dried and stored below room temperature. The crude extract 

phytoconstitution profiling was done using high performance liquid chromatography, HPLC and 

qualitative screening technique. Its anti-oxidant and iron chelating profiling were probed using standard 

procedures. The HPLC chromatogram reveals the presence of ferulic acid, rutin, apigenin, quercetin and 

kaempferol at 20.954 min, 23.312 min, 30.194 min, 36.698 min and 39.223 min retention time 

respectively. The phytochemicals present include terpenoids, flavonoids, glycosides and phenols. The 

anti-oxidant activity of the crude extract increased as its concentration increased. The iron chelating 

activity witnessed an increase as its concentration increased.  The chelating activity of the crude extract 

was relatively lower when compared to those of the EDTA standard. The study has established the 

phytoconstitution, anti-oxidant and iron chelating profiling of the 30% acetone extract of crude 

honeybee residue. 
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1.  INTRODUCTION 

 

The drive towards alternative medicines has been top-notched prompting research and 

development with the view of complimenting existing remedies. The current global emerging 

threat of multiple drug resistance variants, the rapid evolving COVID-19 variants and the 

various regional episodes of communicable diseases need urgent combating measures. Given 

the global emerging threats of public health concerns, there is a need to explore, synergize and 

report alternative sources of medicines such as nutraceuticals with viable activities. Crude 

honey is one of the webs of nutraceuticals with proven therapeutical applications. Some of the 

reported therapeutical applications of crude honey include: wound and burns healing [1, 3], 

antibiotics [2-6], antioxidant [7-9], anti-inflammation [10, 11] etc. This pharmacological 

significance could be synergistic or individual functions of the phytoconstitution of the crude 

honey. The phytoconstitution is usually not evenly distributed and differs from one location to 

another due to ecological factors. Alkaloids, saponins, quinones and terpenoids have been 

reported previously [7]. Others are flavonoids, phenolics, coumaric acids and essential oils [8, 

9, 12-14]. The present study is designed to investigate the phytoconstitution profile, the anti-

oxidant and iron chelating activities of 30% acetone in ethyl acetate of crude honey. 
 

 

2.  MATERIALS AND METHODS  
 

2. 1. Collection of Crude Honey Residue 

Crude honey was harvested in the wild from Obudu Local Government Area of Cross-

Rivers State, South-South geopolitical zone of Nigeria. The crude honey was strained with a 

muslin sheet, dried at room temperature and the solid residue retained in a glassware. 
 

2. 2. Extraction of Crude Honey Residue 

100 g of the solid crude honey residue was extracted using 30% acetone in ethyl acetate 

and freeze dried below room temperature. The percentage yield, PY was calculated using the 

relationship:  
 

𝑃𝑌 =  
𝑤𝑒

𝑤𝑠
× 100%        (1) 

 

where:  

we – the weight in grams of the dried extract 

ws – the weight in grams of the crude honey residue  
 

2. 3. Phytoconstitution Profiling 
 

The 30% acetone extract of the crude honey residue was investigated for its 

phytoconstitution via HPLC and qualitative Phytochemical screening techniques. 
 

2. 3. 1. High Performance Liquid Chromatography, HPLC 
 

The identification of the candidates present in the extract was done using a reverse phase, 

RP HPLC separation with gradient elution (water-methanol-acetic acid) and detection at 280 

nm. 
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2. 3. 2. Phytochemical Screening 
 

The qualitative profiling of secondary metabolites was done by standard methods as 

reported by [7]. The crude extract was screened for the following classes of secondary 

metabolites: alkaloids, saponins, tannins, terpenoids, flavonoids, glycosides and phenols. 

 

2. 4. Anti-oxidant Profiling  

The anti-oxidant profiling of the crude extract was carried out using the Diphenyl Picryl 

Hydrazine, DPPH technique [15] and ascorbic acid used as an organic standard. The percentage 

inhibition was calculated using the relationship: 

 

% 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =  
𝐴𝑏𝑙𝑎𝑛𝑘−𝐴𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑙𝑎𝑛𝑘
 (2) 

 

where: 

Ablank – absorbance reading for the blank at 517 nm 

Asample – absorbance reading for sample at 517 nm 

 

2. 5. Iron Chelating Screening 

The iron chelating was done using ethylene diamine tetraacetate, EDTA technique as 

reported in literature [16].  

 

 
 

Figure 1. Flow diagram of the methodology 
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3.  RESULTS AND DISCUSSION 

3. 1. Extraction of Crude Honey Residue  

The calculated percentage yield of dried crude 30% acetone in ethyl acetate extract was 

30%. The crude honey residue extract shown in Fig. 4 was yellowish in color and it was 

obtained from the crude honey residue in Fig. 2. 

 

 
 

Figure 2. Crude honey residue 

 

 

 
 

Figure 3. Crude honey residue marc 
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Figure 4. Crude honey residue extract 

 

 

3. 2. Phytoconstitution Profiling 

The phytoconstitution profiling was established by HPLC analysis so as to ascertain the 

set of organic candidates present. The various classes of organic compounds (secondary 

metabolites) present were profiled via qualitative phytochemical screening. 

 

3. 2. 1. High Performance Liquid Chromatography, HPLC Analysis 

The candidates present in the extract as obtained from the HPLC analysis include: ferulic 

acid [i], rutin [ii], apigenin [iii], quercetin [iv]and kaempferol [v] at 20.954 min, 23.312 min, 

30.194 min, 36.698 min and 39.223 min retention time respectively. This shows the richness of 

the crude honey residue in flavonoids class of organic compounds. They are also found in 

varieties of plant-based food varieties such as fruits, wines, teas and vegetables [17]. 
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Ferulic acid is a phenolic compound and a derivative of cinnamic acid. It has been 

reported to have useful pharmacological implication. This includes: anti-oxidant, anti-

inflammatory, antimicrobial, anticancer and antidiabetic activities [18, 19]. Rutin is a well-

established flavanol with a disaccharide moiety. Several studies have shown the therapeutic 

importance of this flavonoid, nature has offered mankind. These therapeutics signature include: 

anti-oxidant [20-22], neuroprotective [23], anticonvulsant [24], anti-Alzheimer [25], 

antinociceptive [26], antiarthritic [27], anti-hypercholesterolemic [28], antiulcer [29], 

antiasthmatic [30], antibacterial [31], antifungal [32], larvicidal [33], antimalarial [34], antiviral 

[35], wound healing [36], anti-osteoporotic and anticancer [37]. Apigenin is another important 

organic compound belonging to the flavones sub-class of the dietary flavonoids group of 

secondary metabolites.  

Apigenin has a wide range of pharmaceuticals applications which include: anti-oxidant 

and anti-inflammation [38, 39], sublimes blood pressure [40], antibacterial and antiviral [41] 

and anticancer agent for wide targets [41, 42]. Quercetin is a flavanol member of the sub-class 

of the flavonoid series. It has several established activities which include anti-oxidant [43-45], 

anticancer [46], reduces high blood pressure [47], reduces endothelin and alleviates chronic 

prostatitis [48, 49] and its derivative-quercetin phytosome is a promising lead in the discovery 

of drugs for COVID-19 treatment [49]. Kaempferol is another flavanol in the same series with 

quercetin but with an additional –OH group which is significant in the structure activity 

relationship between the two. Its physiological activities are similar to those of quercetin. 

 

3. 2. 2. Qualitative Phytochemical Profiling 

The result for the secondary metabolite screening is presented in Table 1. The crude 

extract shows positive results for the following classes of secondary metabolites: terpenoids, 

flavonoids, glycosides and phenols. The presence of these metabolites is a grand justification 

for ethnomedicinal, various pharmacological and profound physiological importance of crude 

honey residue. This screening has further established that the organic constitution of crude 

honeybee is an ecological function. The present result varied when compared to the 

phytochemical screening of crude honey residue obtained from Kashimbila, a region in Takum 

Local Government Area of Taraba State, North Eastern part of Nigeria. The phytochemical 

profiling of the crude honey obtained from Takum Local Government Area of Taraba State 
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showed the presence of alkaloids, saponins, quinones and terpenoids [7]. These sets of 

secondary metabolites except for terpenoids were not present in the crude honey residue 

obtained in the present study. 

 

Table 1. Secondary Metabolites screening. 

 

Secondary Metabolite Observation 

Alkaloids - 

Saponins - 

Tannins - 

Terpenoids + 

Flavonoids + 

Glycosides + 

Phenols + 

                               *+: presence, - : absence 

 

 

3. 3. Anti-oxidant Profiling 
 

The result for the anti-oxidant screening is presented in Table 2. The anti-oxidant 

proficiency of the crude extract increases as the concentration increases. It was lower when 

compared to those of the standard. The presence and availability of non-bonding electrons on 

the oxygen atom of the hydroxyl group in the phenolic candidates is responsible for their anti-

oxidant activity. The chemistry lies in a redox kind of reactions in which a lone paired of 

electron is lost from the anti-oxidant species for oxidation to take place.  

 

Table 2. Anti-oxidant screening 

 

Conc. µg/mL Extract Standard 

2000.00 5.09±0.06 96.18±0.00 

1000.00 4.63±0.02 95.88±0.09 

500.00 3.83±0.04 95.42±0.15 

250.00 1.95±0.02 94.96±0.09 

125.00 0.97±0.04 94.35±0.15 
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Figure 5. A simplified mechanism of free radical scavenging by flavonoids 

 

 

The electrons are accepted by highly reactive free radical centers in an electron-transfer 

process known as reduction. The reduction process often leads to termination of these reactive 

oxygen species and the resultant formation of biochemical system friendly molecules like 

water. A simplified mode of scavenging free radicals is presented in Fig. 5. Hydrogen peroxide, 

H2O2 is a reactive oxygen species. It is capable of undergoing reduction to form hydroxyl 

radical anions. These radical anions can be scavenged by an antioxidant by releasing electrons 

to terminate further propagation of such in the system.  

 

3. 4. Iron Chelating Profiling 

The iron chelating activity of the crude extract at various concentrations is presented in 

Fig. 6. The iron chelating activity is concentration dependent. It increases as the concentration 

of the extract increases. The chelating activity of the crude extract is lower when compared to 

those of the EDTA standard. This activity goes to show the tendency of complex formation 

with iron. This complex formation can be attributed to availability of lone pairs of electrons in 

a coordinate kind of covalent bonding. The crude extract acting as the ligand (the donor) and 

the central metal, iron (acceptor, with a low-lying empty d-orbital) forms a complex ion via 

coordinate covalent bonding.  
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Figure 6. A chart of the iron chelating activity of crude honey residue extract versus  

EDTA standard 

 

 

4.  CONCLUSION 

 

30% acetone-ethyl acetate crude extract of the residue of crude honey obtained from 

Obudu Local Government Area of Cross Rivers State, Nigeria, has shown the presence of 

classes of phytochemicals such as terpenoids, flavonoids, glycosides and phenols. The HPLC 

aided identifications of candidates present has revealed the following compounds: ferulic acid, 

rutin, apigenin, quercetin and kaempferol. The anti-oxidant activity of the crude extract 

increases as the concentration increases but lower when compared to those of the standard. The 

iron chelating activity witnessed an increase as concentrations of the extract increased. 

Therapeutical efficacies of crude honey residues have been justified by the established 

phytoconstitution, anti-oxidant and iron chelating profile. 
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