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ABSTRACT: Hibiscus radiatus (Malvaceae) is reputed for 
the treatment of snake bite victims for decades among the 
Auta tribe in Wamba, Nigeria where it is known as 
Ogunobiokolo. Traditional healers and the Fulani nomads in 
northern Nigeria use Hibiscus radiates leaves for the 
treatment of swellings, wounds and infections associated 
with snake bites. Quantitative phytochemical screening of 
the crude methanol extract of the leaves revealed the 
presence of alkaloids (7.41%), carbohydrates (10.14%), 
phenolics (45.09%), saponins (8.36%), mucillages (9.12%), 
tannins (12.35%), terpenoids (3.19%) and proteins 
(2.63%). Chromatographic purification of the methanolic 
extract yielded a compound which was certified to be pure 
based on TLC and gas chromatography-mass spectrometry 
(GC-MS) analyses and a sharp melting point of 25.54ºC. 

Based on spectral analyses, including IR, MS and NMR, the 
compound has been tentatively assigned to be 
acetaminophen which has never been known as a natural 
product or a structurally related and rare natural product, 
piceol. Further work is required to eliminate all shades of 
doubt concerning the actual structure of the isolate, but 
either of the two proposed compounds is known to possess 
some medicinal properties, including anti-inflammatory 
activity. Their presence in the extract of the leaves of 
Hibiscus radiates may account for the observed anti-snake 
venom activity. 
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INTRODUCTION 
 
Natural products from medicinal plants, either as pure 
compounds or as standardized extracts, provide 
unlimited opportunities for new drug leads because of the 
unmatched availability of chemical diversity (Monier and 
El-Ghani, 2016).The search for therapeutic drugs from 
natural products in plants has grown throughout the world 
due to the fact that botanicals and herbal preparations for 
medicinal usage contain various types of bioactive 
compounds. Plant metabolites or product from natural 
products plays major role in traditional and  
complementary medicine due to the fact that these 
products have been found to possess biological and 
physiological activity with a lead to drug product we use 
at most levels in our modern day health care sector 
(WHO, 2019). 

In the midst of various disease conditions ravaging 
humanity in this century, snake bite remains a public 
healthcare issue in the tropical countries (Chippaux, 
1998). Despite the high incidence of snakebites in Africa, 
there has been a decline in the production, product 
confidence and even utilization of known life-saving anti-
venom products (WHO, 2015). Health facilities are lacking 

 
 
 

in rural communities with scourge of snake bites, and 
where health facilities exist, most dwellers always cannot 
afford standard anti snake venom (ASV). However, with 
anti-snake venoms the problem of allergy is a challenge 
in the use of the anti-venoms (Ismail et al., 1993). 
According to Akinyemi et al. (2005) it is estimated that 
two-thirds of the world population rely on traditional 
remedies due to the limited availability, the high prices of 
most pharmaceutical products and the various side 
effects that they cause. This justifies the search for 
alternative products from plants used in folklore medicine.  
Nigeria like other African countries is well known for its 
rich ethno-botanical resources. 

Salihu et al. (2015) reported that the mallow family, 
Malvaceae, has been acknowledged among the Fulani 
nomads in Northern Nigeria as one of the most reliable 
sources of anti-snake venom therapy. Documented 
evidence by Salihu et al. (2015), suggest that of the 
fifteen families of plants admittedly used by Nigerian 
Fulani herdsmen in the treatment of snakebites, the order 
of confirmed efficacy is: Malvaceae > Mimosaceae > 
Liliaceae > Asteraceae. Hibiscus is a genus of flowering  
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plants in the mallow family documented in folklore 
medicine to treat a variety of ailments (Dua et al., 2006; 
Siddhuraju and Paulsamy, 2014). Egyptians used 
Hibiscus tea to lower body temperature, treat heart and 
nerve diseases, and as a diuretic to increase urine 
production (Faraji and Tarkhani, 1999). In Africa, its tea is 
generally used to treat constipation, cancer, liver disease, 
and cold symptoms. Hibiscus shows potential for cancer 
treatment and as a weight loss aid, along with other uses 
(Kumar, 2014). Hibiscus is used in folk medicine as a 
diuretic and mild laxative (Musselman, 1996). Hibiscus 
genus is quite large, containing several hundred species 
that are native to warm-temperate, subtropical, and 
tropical regions throughout the world (Kumar and Singh, 
2012), while the member species are often noted for their 
showy flowers. The species are commonly known simply 
as "Hibiscus", or less widely known as rose mallow. Other 
names include hardy Hibiscus, rose of Sharon, and 
tropical Hibiscus. The genus includes both annual and 
perennial herbaceous plant (Onyenekwe et al., 1999). 
Based on the use of this species of Hibiscus against 
various ailments and its claim for use in the treatment of 
snake bites by the natives, the present study is aimed at 
searching for novel bioactive natural products. The 
isolation and characterization of a potential anti-snake 
venom compound is hereby reported. 
 
 
MATERIALS AND METHODS 
 
Materials  
 
The fresh leaves of Hibiscus radiatus were collected in 
Wamba village, Northern Nigeria at the village backyard 
dumb site at the homes of traditional healers (Autas) on 
October 23rd, 2017. The seeds were also collected from 
the traditional healers for propagation.  The fresh whole 
plant was presented for identification at the herbarium of 
the National Institute for Pharmaceutical Research and 
Development (NIPRD), Iduh. A Voucher specimen 
number 6887 was assigned by the taxonomist, Mr. Lateef 
and the Voucher specimen was then deposited. The 
fresh leaves were pounded into small pieces and air dried 
at room temperature for 18 days. The dry leaves were 
ground into a fine powder using an electronic grinder. All 
solvents used in this work were of analytical grade 
(Merck, Germany) and where necessary were re-distilled 
appropriately. Extraction was with Soxhlet extractor with 
water bath BST/SXM 3A (Bionics scientific Tech P (LTD). 
Silica gel, Merck 0.062-0.20 mesh, 60G, was used for the 
column chromatographic fractionation of extracts. The 
thin-layer chromatography analysis of extract, fractions, 
and compound was carried out using silica gel 
60F255aluminium pre-coated. The spots were detected by 
viewing under U.V light (λ254nm and λ366nm) as well as by 
spraying with 2% vanillin in sulphuric acid and iodine 
vapour. The IR spectra were recorded with Shmadzu  
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Fourier transformed infra-red spectrometer model 
81235at the Sheda Science and Technology Complex, 
Kwali, Abuja. The 1HNMR and 13CNMR spectral analysis 
were performed on a Bruker (U.K) Avance model 
X400MHZ NMR Spectrometer with a DMSO—d (Sigma-
Aldrich, Germany) as the solvent. The internal standard 
used was the Tetramethylsilane (TMS) and the values 
were measured in parts per million [ppm]. GC-MS 
spectrometer employed for the analysis used the Open 
ChromeR –software for the analysis. This GC-MS 
spectrometer (Vers.1.3.0 ‘Dalton’) employed helium gas 
as the inert gas at 35cm/sec (constant flow rate) with 
oven temperature of 2500C at 100C/minute. The Column 
used was a packed (open tubular) column of 
0.32cmx3.05m length equipped with Mass Selective 
Detector. 
 
 
Methods 
 
Column chromatography of methanol fraction 
 
A portion of the air-dried powdered leaf sample (100g) 
was successively subjected to Soxhlet extraction with 
petroleum ether, chloroform, ethyl acetate and methanol 
to give the corresponding fractions which were 
evaporated to dryness in vacuo. These fractions were 
tested for anti-inflammatory and antimicrobial activities to 
support the anti-snake venom characteristics of the crude 
extract of the leaves of Hibiscus radiatus as previously 
reported (Enemali and Okwute, 2020). The most active 
fraction, the methanol, was consequently subjected to 
column chromatography on silica gel, using mixtures of 
hexane and ethyl acetate as the mobile phase, to isolate 
and identify any active components.  

The column was first eluted with 100% n-hexane, 
followed by mixtures of hexane and ethyl acetate, with 
the polarity increasing by 5 % increments of ethyl 
acetate. After getting to 100 % ethyl acetate, the polarity 
was reversed by 5 % increments of n-hexane. A clear 
separation was achieved at 40ml hexane and 160ml ethyl 
acetate (1:4). For each eluent system, 2L volumes were 
used and 250 ml fractions were collected in numbered 
glass beakers.  

The collected fractions were concentrated to dryness at 
room temperature in a fume cupboard. After 48 hours 
standing, dirty white crystals were observed in the 
beakers and these were pooled together as guided by 
TLC (Mbaveng et al., 2008) to give a dirty-white 
compound, coded HR-1, which melted at 25.54ºC. 
 
 
Spectral analyses of compound HR-1 
 
The isolate, compound HR-1 was subjected to 
spectroscopic analysis, including IR, MS, and 1H and 13C 
NMR. 
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Figure 1: IR spectrum of compound HR-1. 

 
 

 
 
Figure 2: 1H NMR spectrum for compound HR-1. 
 
 
RESULTS AND DISCUSSION 
 
The IR spectrum (Figure 1) showed an OH band at 
3324.29 cm-1 suggesting the presence of a phenolic 
functional group as well as an aromatic carbonyl system 
of a ketone or amide by the absorption at 1653 and 
1558.90 cm-1. Thus, compound HR-1, may be an 
aromatic compound possessing a carbonyl function of a 

ketone or amide. The 1HNMR (δ) spectrum (Figure 2) 
showed signals at 7.3139, 7.292, 6.7430, 6.7217 for four 
aromatic protons, 3.3163 (1H) for a phenolic hydroxyl and 
2.0791 (3H) for the methyl Hydrogen of an acetyl 
function. This is suggestive of the presence of a piceol-
type skeleton (Lokke, 1990). The Carbon-13 Nuclear 
Magnetic Resonance (ppm) spectrum (Figure 3) gave 
carbon signals at 171.4935 (C=O), for a carbonyl of a  
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Figure 3: 13C NMR spectrum of compound HR-1. 

 
 

 
 
Figure 4: DEPT spectrum of compound HR-1. 

 
 
ketone or an amide function, 155.4988, 131.8013 (C-1), 
123.5116 and 116.3159 for six aromatic carbons and 
23.6215 for an acetyl group carbon. Thus, compound 
HR-1 has 8 carbons in its structure as in piceol. This 
structure is further supported by the DEPT NMR (Figure 
4) which showed only 5 carbons and suggestive of three 
tetra-substituted carbons.  Based on the above spectral 

analyses and literature (Carlos and Anthony, 2017) 
compound HR-1 may be related to piceol 1, with the 
molecular formula, C8H8O2 and a molecular mass of 136. 
This basic structure has been strongly supported by the 
2D NMR spectral analysis, including HMBC, COSY and 
NOESY. However, the MS (Figure 5) of compound HR-
1showed a molecular ion (M+) peak at m/z 151 instead of  



Official Publication of Direct Research Journal of Biology and Biotechnology Vol. 7, 2021, ISSN 2734-2158 

Enemali and Okwute        13 
 
 
 

 
 
 
 

 
   
Figure 5: Mass spectrum of compound HR-1.  

 

 
 

 
 
 
136 expected for piceol. The odd molecular mass was 
suggestive of the presence of an additional atom of an 

element in the molecule which is attributable to nitrogen 
and    therefore   the   isolate   may   be   acetaminophen,  
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Plate 1: Hibiscus radiatus plant growing at a dumpsite. 
 
 
compound 2. The third possible structure proposed in this 
study is 1, 4-dihydroxyphynyl, 4-acetyl, 3, with a 
molecular formula C8H8O3. The molecular ion (M+) peak 
of this compound should normally appear at m/z 152 
instead of 151 reflected by the MS analysis. However, a 
minor peak is observable at m/z 152 in the MS, 
suggesting that if compound HR-1 is compound 3, it may 
be unstable and therefore may easily lose a proton to 
give m/z 151(M-H). It is not known to be a natural 
product, but its analogues may have been synthesized. 

Piceol is not common in plants, but has been isolated 
from the root of Norway spruces (Picea abies) and is 
known to be useful in the synthesis of a number of 
pharmaceutical drugs (Lokke, 1990; Bharthi et al., 2016), 
including analgesics. Acetaminophen (paracetamol) is 
known to be a synthetic compound (McKay and Walters, 
2013) and has not been previously reported from a 
natural source. Thus, the isolation of the compound in 
this work is very unusual and will continue to be 
investigated. However, a number of synthetic 
compounds, including varleric acid, palmitic acid, 
cyclohexane, cyclohexadecanolide, 5-dodecyldihydro-2-
(3)—furanone) and phthalalic acid derivatives sometimes 
can be absorbed by plants along (Azadeh et al., 2014). 
This is particularly expected more so as Hibiscus radiatus 
is propagated by seed at the community backyard where 
refuse is dumped (Plate 1). The leaves are then plucked 
and used for the treatment of snake bites against edema 
and skin eruptions. The isolated compound based on 
spectral analysis could therefore be acetaminophen, 
arising from absorption from the soil. The biological and 
physiological activities attributed to Hibiscus radiatus may 
therefore be said to be due to the presence of this and 
other phytochemicals. The work of Shen-Yang Wang et 
al. (2003) demonstrated that phenolic compounds found 
in a    plant    possess    potent   antioxidant   and   other  

Direct Res. J. Biol. Biotechnol.          14 
 
 
 
physiological activities in all models used in their study. 
 
 
Conclusion 
 
This study has led to the isolation of a compound which 
may be acetaminophen or 1, 4-dihydroxyphenyl, 4-acetyl 
which along with other phytochemicals previously 
reported maybe responsible for the analgesic and anti-
inflammatory actions of Hibiscus radiates, and therefore 
contribute to its anti-snake venom characteristics. The 
spectral characteristics of compound HR-1 are well 
supported by the spectroscopic properties of piceol 
acetaminophen and 1, 4-dihdroxyphenyl, acetyl. The 
exact structure of compound HR-1 will continue to be 
investigated.  
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