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Natural chemicals with medicinal qualities are an endless source of 
chemical molecules, making them a valuable source of pharmacologically 
active molecules. Humans have always looked for these plants, not only for 
food but also for medicinal purposes. Bryophyllum pinnatum is a succulent 
perennial herb native to Africa and Asia. The plant is traditionally used in 
northern Nigeria to treat and manage various ailments. To date, no studies 
have been carried out on the chemical composition of B. pinnatum in 
northern Nigeria. The study examined the chemical composition of B. 
pinnatum leaves in northern Nigeria. Soxhlet extraction was used to extract 
the essential oil using three different solvents (dichloromethane, hexane and 
hexane-acetone). The chemical composition of the essential was identified 
with Gas chromatography coupled with mass spectrometry. Thirty-five 
compounds were identified from the essential oil extracted with 
dichloromethane, twenty-five from the essential oil extracted with hexane, 
and twenty-three from the essential oil extracted with hexane-acetone. But 
the three solvents were found to be dominant by Bis(2-ethylhexyl) 
phthalate. The study provides the first chemical composition of B. Pinnatum, 
which can be fully utilised by industry and pharmaceutical companies. 
Further studies are needed to ascertain each identified compound's 
pharmacological and industrial usage.  
Keywords: Bis(2-ethylhexyl) phthalate, Ethnobotany, Medicinal plants, 
Nigeria 
 

 

INTRODUCTION  
Plants have long been a vital part of life in 

many traditional cultures around the world, 
including those in Africa (Dike and Obembe, 2012). 
Plants are highly significant in traditional                
healing. From prehistoric times to the present, 
medicinal and aromatic plants have been an 
essential source of human health care (Mahmoud et 
al., 2020). An unlimited number of plants are 
utilised as medicine all over the world. In Nigeria, a 
wide range of plants have traditionally been used 
to cure a wide range of ailments and disorders 
(Dogara et al., 2021). These herbs, typically used in 
synergistic combinations, are as effective as 
commercially available drugs and are frequently 
preferred by a larger segment of society (Dogara et 
al., 2021).  

Plant taxonomy is the study of allocating, 
naming, and describing plant species to a group or 
class. Beyond Morpho-anatomical traits,              
chemical and molecular identification are required 
to    comprehend     the     evolutionary    relationship                 

among plants (Abdulrahman et al., 2018). The 
authenticity and safety of plant resources are 
crucial in developing herbal products or modern 
medicine (Abdulrahman et al., 2018). The 
Crassulaceae family includes plants from the 
Crassula tribe with mushy, succulent leaves. There 
are 25 genera and 450 species in the family. Herbs 
and shrubs make up this family. Branches and 
stems are succulent (Nagaratna and Hegde, 2015). 
Bryophyllum pinnatum is a succulent perennial 
herb native to Africa and Asia (Tatsimo et al., 2012). 
The plants are traditionally used in northern 
Nigeria to treat and manage various ailments. B. 
pinnatum was reported in Cameroon as the most 
utilised plant to treat infectious diseases               
(Tatsimo et al., 2012). The plant is also used 
traditionally in other parts of the world (Kamboj 
and Saluja, 2009). Quality control is required and 
critical in ethno-pharmacology to ensure the 
quality and authenticity of plants to create modern 
medication or herbal supplements (Abdulrahman 
et al., 2018).  
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One of the most significant setbacks in the 
development of herbal goods is the lack of quality 
assurance due to considerable variations in the 
chemical contents of the plants for product 
development (Abdulrahman et al., 2018). For 
quality control, each medicinal plant must be 
identified based on its chemical contents (Nafiu et 
al., 2017). The incredible chemical diversity of 
plants in Nigeria could be a source of novel lead 
compounds that are now relatively unknown. The 
study aimed to document the anatomical structure 
and chemical composition of B. Pinnatum from 
Kaduna State, northern Nigeria, to help serve as 
quality control for identifying the plant species for 
the possible development of herbal drugs, herbal 
supplements, or modern drugs.  

 

MATERIALS AND METHODS 
Sample collection and taxonomic identification  

The samples were obtained from the wild in 
Kaduna state, northern Nigeria, with the assistance 
of traditional herbalists and confirmed by a 
certified taxonomist at ABU Zaria before being put 
in the institute's herbarium. The voucher number 
listed below was assigned (ABU01838). 

 
Essential oil distillation  

A fresh sample was taken from the wild. The 
powder form (100 g) was weighed separately for 
four different solvent concentrations, 
dichloromethane, hexane, hexane-acetone and 
aqueous, using Soxhlet extraction. The extraction 
product was filtered through Whatman filter no. 2, 
and the solvents were subsequently evaporated. 
The percentage yield was calculated concerning the 
dry mass of the starting sample trice (Mahmoud et 
al., 2019; Tesfaye and Tefera, 2017). 
 
Essential oil identification  

The components of the essential oil were 
detected using gas chromatography attached to 
mass spectrometry (QP2010) with the aid of a 
capillary column with a thickness of 30 m × 0.25 
mm × 0.25 𝜇𝜇m. Helium was used as a carrier gas at 
a flow rate of 1 mL per minute, and the temperature 
of the injector and detector were 240 and 220 °C, 
respectively. The volume of the injection was 1.0 
𝜇L, and the split ratio at 1:20. The oven 
temperature was set from 60 °C to 240 °C at a 
ramping rate of 3 °C per minute. The impact energy 
of the electron was 70 eV, and fragments with sizes 
ranging from 40 to 650 mm/zz were recovered. 
The identification was carried out based on the 
build library (Mahmoud et al., 2019). A compound 

with 100% similarity was reported in the following 
study.  

 

RESULTS AND DISCUSSION  
Scientifically, chemical composition was 

important in medicinal plants identification. Plant 
taxonomy classification has hitherto relied on 
morphoanatomical characteristics (Abdulrahman, 
2021). There is a need for each medicinal plant to 
be chemically identified. Based on fresh weight, the 
distilled oil yields from the leaves section were 2.4, 
1.8 and 2.7 %, respectively. The yield recovery of 
the oil from the leaf shows the plant to be a good 
source of essential oil (Figure 1).  

 

 

 
B. Pinnatum was extracted using three 

different solvents, dichloromethane, hexane and 
hexane-acetone. The essential oil extracted with 
dichloromethane constituted 39 compounds 
(Figures 2 and 5). Bis(2-ethylhexyl) phthalate 
(38.35) and Ledol (10.34) are considered the major 
constituents of the essential oil extracted with 
dichloromethane (Table I). Twenty-five 
compounds were identified from the essential oil 
extracted with hexane (Table I). Bis(2-ethylhexyl) 
phthalate (50.71), Ledol (17.70) and 1H-
Cycloprop[e]azulen-7-ol, decahydron (7.67) are 
major constituents of the essential oil extracted 
with hexane) (Figures 3 and 5). The essential oil 
extracted with hexane-acetone was also dominated 
by o-Xylene (24.77), Bis(2-ethylhexyl) phthalate 
(22.72) and Benzene, 1,3-dimethyl- (11.14) 
(Figures 4 and 5). The discrepancies in the 
compositional contents were due to the nature and 
manner of the solvents used for the essential oil 
extraction. But the three solvents were found to be 
dominant by Bis(2-ethylhexyl) phthalate (Table I). 
The study provides the first chemical composition 
of B. Pinnatum, which industry and pharmaceutical 
companies can fully utilise.  
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Figure 2. Chromatogram of Essential oil Bryophyllum Pinnatum extracted with Dichloromethane 
 

 
 
Figure 3. Chromatogram of Essential oil Bryophyllum Pinnatum extracted with Hexane 

 
 
Figure 4. Chromatogram of Essential oil B. Pinnatum extracted with Hexane-acetone 
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CONCLUSION  
There is no literature information on the 

chemical composition of B. Pinnatum in northern 
Nigeria to the best of our literature search. The 
dearth of information on the composition of the 
plant's oil inspired the current investigation, as the 
plant is said to have traditionally been used to treat 
and manage cancer, malaria, typhoid fever, and 
many more ailments. The study provides a 
comprehensive report on the chemical composition 
of the essential oil extracted from the leaves B. 
Pinnatum in northern Nigeria. The research 
provides baseline information for further research 
on the said plant.  
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