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ABSTRACT 
 
Introduction: The Increase in cancer deaths has raised concerns among scientists to research on 
prospective anticancer agents. Lannea egregia was selected for this research because it has been 
identified to have ethnobotanical claims in relation to the cure of cancer in South-West Nigeria. 
 
Aims: To analyze the chemical constituents and determine the anticancer properties of the essential oils 
obtained from Lannea egregia Engl. & K. Krause Leaf, twig and stem-bark. 
  
Study design: This study was designed to assay the chemical constituents of Lannea egregia and based on the 
ethnobotanical claims, the anticancer activities of this plant was studied.  
 
Place and Duration of study: Department of Chemistry, Dipartmento di Farmacia, Via Bonanno 6, Universita di 
Pisa and University of Ibadan and Department of Virology, University of Ibadan, Ibadan, Nigeria. July 2018- April 
2021 
 
 
Methodology: Essential oils (EOs) from leaf, twig and stem-bark of Lannea egregia were extracted by hydro-
distillation. Chemical compositions were characterized using Gas Chromatography–Mass Spectrometry (GC–
MS). Cytotoxicity screenings of EOs were determined on human rhabdomyosarcoma (RD) and breast 
adenocarcinoma (MCF-7), using MTT [3-(4,5 dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide] cell viability 
assay.  
 
 
Results: Leaf, twig and stem-bark EOs gave good yields of 0.12%, 0.43% and 0.33%, respectively. 
Fifty-five, thirty-three and thirty-eight compounds were identified in leaf, twig and stem-bark EOs, accounting for 
99.1%, 97.8% and 95.8% of them. Most abundant compound in leaf, stem-bark and twig EOs was β-
caryophellene (28.2, 23.4 and 13.2%, respectively).  
Leaf EO displayed strong cytotoxicity against RD and MCF-7, with 50% cytotoxicity (CC50) of 1.69 and 
15.81µg/ml, respectively. Twig EO exhibited good selectivity with selectivity index of 24.8 and 10.8 for RD and 
MCF-7, respectively. 
 
Conclusion: Results showed that EOs have good anticancer properties. 
 

Keywords: Lannea egregia, Essential oils, GC-MS, Sesquiterpenes, Anticancer activity. 

 

1. INTRODUCTION 
A projection made in 2011 suggested that cancer deaths will continue to rise with an estimate that 11.4 million 
people might die of cancer in 2030 (1). In Nigeria, the statistics of cancer deaths was 15% of 681,000 cases in 
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Africa (2). Rhabdomyosarcoma (RD or RMS) and Michigan Cancer Foundation-7 adenocarcinoma (MCF-7) are 
tumors derived from the muscle and breast respectively (3, 4). RD is the most common cancer in children and 
adolescents, and it accounts for about 5% of tumors in the pediatric (5) while breast cancer is the most common 
type of cancer affecting women and a progressive increase in patients has been noticed (6). The observed 
resistance, severe side effects and deficiencies in the present anti-cancer drugs have given rise to more 
research being conducted on possible natural products which would solve the existing chemotherapy problems 
(7). Natural sources produce a diverse array of bioactive molecules, thus making them a rich source of diverse 
type of medicines, such as antimicrobial, anticancer, antiviral, antioxidant, hepatoprotective agents among others 
(8).                        
Essential oils are mixtures of volatile lipophilic constituents, consisting mainly of terpenes (9). The varied 
therapeutic potential of essential oils has attracted the attention of researchers in recent years for their potential 
activity against cancer. These essential oils are used to target the discovery of new anticancer natural products 
(10). 
Some Lannea species (Anacardiaceae), such as L. acida A. Rich., L. discolor (Sond.) Engl., L. edulis (Sond.) 
Engl. and L. microcarpa Engl. & K. Krause have been reported to have antibacterial, antipyretic, antiviral and 
antifungal effects (11).  Leaf of L. coromandelica has been used in traditional medicine for the treatment of 
tumor, scurvy, ulcers, bruises, cancer, skin diseases and dysentery (12). Compounds such as (2R,3S)-(+)-3′,5-
dihydroxy-4′,7-dimethoxydihydroflavonol, (2R,3R)-(+)-4′,5,7-trimethoxydihydroflavonol, (2R,3R)-(+)-4′,7-di-O-
methyldihydroquercetin, (2R,3R)-(+)-4′,7-di-O-methyldihydrokaempferol,  (13), 4’-methoxy-myricetin 3-O-α-L-
rhamnopyranoside and myricetin 3-O-α-L-rhamnopyranoside, were among compounds isolated from the Lannea 
genus (14).  L. egregia is a tree up to 13 m high, usually growing in the savanna of Guinea, Ivory coast, 
Dahomey and Nigeria. It is locally known as Ekudan in Nigeria, Fula-Pulaar in Guinea and Moore in Ivory Coast. 
Ethno-botanically, the bark of L. egregia and the seeds of Capsicum frutescens, Afromamomum melegueta, 
Aframomum melegueta, Capsicum frutescens Pterocarpus osun, Sorghum bicolour, Daniellia oliveri, Anogeissus 
leiocarpus, Piliostigma thonningii soaked in local gin was reported as a remedy for stomach pain  (15).  A 
documentation on medicinal plants suggested that the bark of L. egregia can be used as blood tonic (16), while 
an ethnobotanical survey on anti-cancer plants reported the leaf as an anticancer, traditionally used to cure 
cancer in South-West Nigeria (17). The stem-bark possesses tannins, terpenoids, flavonoids, anthraquinones, 
saponins and alkaloids; and exhibited antimicrobial and antioxidant properties (18). There is little or no scientific 
information on its essential oil constituents and anticancer activities. Therefore, this paper reports is aimed at 
investigating the volatile oil constituents and determining the anticancer properties of L. egregia. 
 

 

2. MATERIAL & METHODS 

2.1 Plant Collection and Identification 

L. egregia (leaves, twig and stem-bark) were collected at Olokemeji forest reserve along Eruwa. Plant samples 
were identified at the Forest Research Institute of Nigeria (FRIN) and deposited at the herbarium unit of FRIN for 
future reference (FHI 112357). This plant was published in 1911 (112 years old). It was collected in the summer 
of (July) 2018. The freshly collected plants were sorted into different parts and weighed. 

2.2 Essential Oil Isolation and Analysis 

The essential oil extraction of plant parts (leaves, twigs and stem-bark) were carried out separately. The weighed 
plant materials (896.47g of leaves, 300.11g of twig and 400.00g of stem-bark) were transferred into a 10L round 
bottom flask and water was added to cover the plants. The extraction was done for a period of 3h. The volatile 
oils were trapped using 1ml of hexane, stored in glass sample vials and preserved in the refrigerator (19) 
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2.3 Gas Chromatography-Mass Spectrometry (GC-MS) Analysis 

Gas Chromatography–Electron Impact Mass Spectrometry (GC–EIMS) analyses were performed with an Agilent 
7890B gas chromatograph (Agilent Technologies Inc., Santa Clara, CA, USA) equipped with an Agilent HP-5MS- 
5% Phenyl Methyl polysiloxane (Agilent Technologies Inc., Santa Clara, CA, USA) capillary column (30 m×0.25 
mm; coating thickness 0.25µm) and an Agilent 5977B single quadrupole mass detector (Agilent Technologies 
Inc., Santa Clara, CA, USA). Analytical conditions were as follows: injector and transfer line temperatures 220 
and 240 °C, respectively; oven temperature programmed from 60 to 240°C at 3°C/min; carrier gas helium at 1 
ml/min; injection of 1µl (0.5% HPLC grade n-hexane solution); split ratio 1:25. The acquisition parameters were 
as follows: full scan; scan range: 30–300 m/z; scan time: 1.0 sec. Identification of the constituents was based on 
a comparison of the retention times with those of the authentic samples, comparing their linear retention indices 
relative to the series of n-hydrocarbons. Computer matching was also used against commercial (NIST 14 and 
ADAMS) and laboratory-developed mass spectra library built up from pure substances and components of 
known oils and MS literature data (19).  
 
 
2.4 Determination of effect of essential oils on cell proliferation by MTT assay 

2.4.1 Cell culture 

Cytotoxicity assay was carried out using human Rhabdomyosarcoma (RD) cells (CDC, Atlanta, USA). The cell 
lines were grown using Eagle’s Minimum Essential Medium (MEM). The composition of the MEM was 10% FBS, 
100 mg/ml of penicillin, 100mg/ml of streptomycin, 2mM L-glutamine, 0.07% NaHCO3, 1% non-essential amino 
acids and vitamin solution. The cell cultures were placed in  incubator with 5% CO2 at 37°C. 

2.4.2 Cytotoxicity assay 

MTT [3-(4,5 dimethylthiazol-2-yl)-2,5- diphenyl tetrazolium bromide (Sigma, Chem, St. Louis, MO) was used to 
test for cell viability. The mechanism of action involves the cleavage of the tetrazolium salt by the mitochondrial 
enzyme succinate dehydrogenase (20).The essential oils were individually pre-solubilized in dimethylsulphoxide 
(DMSO) to give a stock solution of 1000µg/ml. Ten-fold dilutions were carried out to give six concentration levels 
(1000–0.01µg/ml). Plated Rhabdomyosarcoma (RD) was observed under the microscope to ascertain 
confluency of the cells in the 96 well-microlitre plates after 24h. The six concentrations of the essential oils were 
incubated with RD cell lines. This was carried out in triplicate at 37 °C in a CO2 environment for 72h. The 
negative control was the maintenance medium alone, and the positive control was cyclophosphamide®. Cell 
viability and cytopathic effect (CPE) were examined under the microscope. The supernatant was pipetted out of 
each well after 72h and 25µl of the MTT solution (2mg/ml in Phosphate Buffered Saline) was transferred into 
each well. This was incubated for 90 min at 37°C, and 125µl of DMSO was added to each well to dissolve the 
formazan crystals. The plates were placed on a shaker for 15 min and the absorbance was determined at 540 
nm on a multi-well spectrophotometer (Multiskan, Thermo Fisher Scientific, Waltham, MA). The 50% cytotoxic 
concentration (CC50), which is the concentration required for the reduction of cell viability by half, was calculated 
using a non-linear regression curve in the Graph pad prism statistical software (21). 
 
 
3. RESULTS & DISCUSSION 
Percentage yields of the EOs extracted from leaf, twig and stem-bark were 0.12%, 0.43% and 0.33%, 
respectively. Chromatogram of each EO is presented in Figures 1, 2 and 3, respectively. Fifty-five, thirty-three 
and thirty-eight compounds were identified in leaf, twig and stem-bark EOs, as levels of  99.1%, 97.8% and 
95.8% of each EO, respectively (Tables 1, 2 and 3).   β-caryophyllene, was the most abundant constituent 
present in the leaf (28.2%), twig (13.2%) and stem-bark (23.4%) EOs, respectively. However, the leaf essential 
oil composition reported by Ogundajo et al., (2021) (22) had identified the α-panasinsen as the most abundant 
constituent. Though, these plants were collected from the same location, this could be due to the seasonal 
variation or different growth stages of the plant prior to extraction (22). In the present study, some constituents 
such as β-caryophyllene (28.2, 13.2 and 23.4%), α-humulene (5.8, 5.6 and 10.1%), δ-cadinene (5.7, 4.0 and 
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4.1%) and germacrene D (5.4, 4.2 and 5.6%) were common to leaf, twig and stem-bark, EOs respectively. EOs 
were rich in sesquiterpenes with relative abundance of 80.9, 66.2% and 93.8% in leaf, twig and stem-bark EOs, 
respectively.  
 
 
 

    
       
 
Figure 1:  Gas Chromatogram of Lannea egregia leaf essential oil (please see GC conditions under materials 
and methods) 
 

 
 
Figure 2:  Gas Chromatogram of Lannea egregia twig essential oil (please see GC conditions under materials 
and methods) 
 
 
 
 

 
 
Figure 3:  Gas Chromatogram of Lannea egregia stem-bark essential oil (please see GC conditions under 
materials and methods) 



 

5 

 

 
 
 

 
 
 

Table 1:  Chemical Constituents of L. egregia leaf Essential Oil 

Peak 
No 

Identified compound % Relative 
Abundance 

Retention 
Index 

1 1-hexanol 1.7 871 
2 Linalool 0.8 1101 
3 Nonanal 0.7 1102 
4 (E)-4,8-dimethylnona-1,3,7-triene 1.1 1116 
5 4-terpineol 0.4 1178 
6 α-terpineol 0.5 1189 
7 Butyl hexanoate 1.3 1190 
8 (E)-2-hexenyl butyrate 0.2 1193 

9 β-cyclocitral 0.4 1217 
10 Cis-3-hexenyl isovalerate 0.7 1234 
11 Hexyl 2-methylbutyrate 2.1 1236 
12 Hexyl 3-methylbutyrate 0.8 1244 
13 β-cyclohomocitral 0.2 1256 
14 (E)-2-methylbut-2-enoate 0.4 1319 
15 Hexyl tiglate 1.0 1332 
16 (E)-2-hexenyl tiglate 0.4 1339 
17 Cyclosativene 0.3 1368 
18 α-ylangene 0.1 1372 
19 α-copaene 4.8 1376 
20 (Z)-3-hexenyl hexanoate 0.3 1383 

21 β-bourbonene 0.5 1384 
22 Hexyl hexanoate 1.0 1385 
23 β-elemene 0.9 1392 
24 Cyperene 0.3 1398 
25 β-caryophyllene 28.2 1420 
26 β-copaene 0.4 1429 
27 Trans-α-bergamotene 0.4 1438 
28 α-humulene 5.8 1456 
29 (E)-β-farnesene 0.7 1460 
30 Alloaromadendrene 0.5 1461 
31 Trans-cadina-1(6),4-diene 0.3 1470 
32 γ-muurolene 0.7 1477 
33 Germacrene D 5.4 1478 
34 Bicyclosesquiphellandrene 0.4 1489 
35 (E)-β-ionone 1.2 1490 
36 Valencene 0.7 1492 
37 Bicyclogermacrene 0.8 1495 
38 α-muurolene 0.8 1498 
39 α-bulnesene (=δ-guaiene) 0.7 1505 
40 (E,E)-α-farnesene 12.7 1507 
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41 β-curcumene 1.2 1512 
42 (Z)-γ-bisabolene 1.1 1515 
43 δ-cadinene 5.7 1524 
44 Selina-3,7(11)-diene 0.9 1542 
45 (E)-nerolidol 1.4 1565 
46 (Z)-3-hexenyl benzoate 0.3 1570 
47 n-hexyl benzoate 1.2 1579 
48 Caryophyllene oxide 0.9 1581 
49 Guaiol 1.2 1595 
50 1-epi-cubenol 0.4 1628 
51 Epi-α-cadinol (=T-cadinol) 1.3 1640 
52 Epi-α-muurolol (=T-muurolol) 0.3 1642 
53 α-cadinol 1.3 1654 
54 Pentadecanal 0.4 1712 
55 Phytol 1.1 2114 
 Total identified (%) 99.1  
 
 
 
 
Table 2:  Chemical Constituents of L. egregia Twig Essential Oil 
Peak No Identified compound % Relative 

Abundance 
Retention 
Index 
 

1 2-pentyl furan 1.9 993 
2 2-nonanone 1.1 1094 
3 Linalool 2.2 1101 
4 Nonanal 5.7 1102 
5 Cis-p-menth-2-en-1-ol 1.9 1124 
6 Trans-p-menth-2-en-1-ol 1.6 1143 
7 4-terpineol 2.7 1178 
8 α-terpineol 1.2 1189 
9 α-copaene 10.9 1376 
10 β-elemene 1.4 1392 
11 β-caryophyllene 13.2 1420 
12 α-humulene 5.6 1456 
13 Germacrene D 4.2 1478 
14 (E)-β-ionone 1.1 1490 
15 α-bulnesene (=δ-guaiene) 1.2 1505 
16 (E,E)-α-farnesene 1.1 1507 
17 δ-cadinene 4.0 1524 
19 (E)-nerolidol 0.9 1576 
20 Spathulenol 1.5 1581 
21 Caryophyllene oxide 7.1 1590 
22 Viridiflorol 1.1 1597 
23 (Z)-7-tetradecenal 1.3 1607 
24 Humulene epoxide II 1.7 1636 
25 Caryophylla-4(14),8(15)-dien-

5-ol 
1.7 1640 

26 Epi-α-cadinol (=T-cadinol) 3.3 1654 
27 α-cadinol 5.3 1678 

28 Aromadendrene oxide II 2.1 1712 
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29 Pentadecanal 1.7 1793 

30 1-octadecene 1.6 1990 

31 n-eicosene 1.6 2190 

32 n-docosene 1.6 2200 
33 n-tetracosane 4.5 2400 
 Total identified (%) 97.8  

 
 
 
 
Table 3: Chemical Constituents of L. egregia Stem-bark Essential Oil 
 
Peak 
No 

Identified compound % Relative 
Abundance 

Retention 
Index 

1 Benzaldehyde 0.3 963 
2 1-octen-3-ol 0.3 980 
3 6-methyl-5-hepten-2-one 0.2 985 
4 Nonanal 0.4 1102 
5 2-ethylhexyl acetate 0.1 1159 
6 α-copaene 0.6 1376 
7 β-elemene 0.8 1392 
8 Cyperene 0.7 1398 
9 β-caryophyllene 23.4 1420 
10 Trans-α-bergamotene 0.4 1438 
11 α-humulene 10.1 1456 
12 (E)-β-farnesene 0.4 1460 
13 Alloaromadendrene 4.8 1461 
14 γ-muurolene 0.4 1438 
15 Germacrene D 5.6 1456 
16 Ar-curcumene 2.5 1460 
17 β-selinene 0.5 1461 
18 Bicyclogermacrene 1.4 1495 
19 α-muurolene 0.3 1498 
20 α-bulnesene (=δ-guaiene) 1.1 1505 
21 (E,E)-α-farnesene 6.3 1507 
22 β-curcumene 0.9 1512 
23 (Z)-γ-bisabolene 1.2 1515 
24 δ-cadinene 4.1 1524 
25 Selina-3,7(11)-diene 0.9 1542 
26 α-calacorene 0.3 1546 
27 (E)-nerolidol 1.0 1565 
28 Spathulenol 2.5 1576 
29 Caryophyllene oxide 8.4 1581 
30 Viridiflorol 4.2 1590 
31 Humulene epoxide II 1.6 1607 
32 1,10-di-epi-cubenol 1.6 1614 
33 Epi-α-cadinol (=T-cadinol) 3.0 1640 
34 Epi-α-muurolol (=T-muurolol) 0.9 1642 
35 α-cadinol 2.4 1654 
36 Aromadendrene oxide II 1.5 1678 
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37 1-octadecene 0.3 1793 
38 n-docosene 0.5 2200 
 Total identified (%) 95.8  
 
 
 
Cytotoxic activity (Table 4) of the EOs was dose-dependent. Leaf EO showed the best inhibition against RD and 
MCF-7, having CC50 values of 1.69 and 15.81µg/ml respectively. Twig EO gave good inhibition, with the CC50 of 
6.96 and 15.98µg/ml respectively, whereas the stem-bark EO exhibited weak inhibition on RD and MCF-7 (170.9 
and 16.39µg/ml, respectively). Sesquiterpenes, such as β-caryophyllene and α-farnesene, have been found to 
possess strong selective cytotoxic properties against human colorectal cancer cells (23). The synergism of these 
compounds with other sesquiterpenes could be responsible for the observed activity of the EOs.  

Table 4:  Cytotoxicity Concentration (CC50) of the Essential Oils of L. egregia 
                                                                    CC50 (µg/ml)                                           
ESSENTIAL OILS RD MCF-7 
Leaf 1.6 15.8 
 
 Twig 

 
6.9 

 
15.9 

 
Stem-Bark 

 
170.9 

 
16.4 

Vincristine® 
(Positive control) 

0.8  0.9 

 
The determination of the selective indices (SI) for these EOs is important because these parameters 
demonstrate the differential activity on both normal and cancer cells. The greater the SI value, the more selective 
the EO is for the cancer cell lines.  The selectivity index (SI) generally indicates the safety of an extract used for 
cytotoxic therapy. Unfortunately, most of the anticancer drugs currently available lack selectivity (24). EOs with 
good cancer cell growth inhibitory capacity were further tested on Vero, a normal cell line from African Green 
Monkey kidney to determine their selectivity for cancer cells. The selective index (SI) is usually obtained by 
taking the ratio of the normal cells (Vero) to the cancer cell lines (RD/MCF-7). Extracts with values lesser than 1 
are tagged as toxic to the normal cells, between 1 and 10 are tagged as weakly toxic, while for 10 and above are 
considered non-toxic (21). Although the leaf EO showed the best inhibitory ability, the selectivity (Tab.5) of the 
twig EO for RD and MCF-7 was the highest, 24.8 and 10.8, which means they were approximately 25 and 11 
times more toxic for RD and MCF-7 compared with normal cells. This selectivity is highly remarkable especially 
when compared with SI of vincristine, the standard drug (1.1 and 1.2 for RD and MCF-7, respectively).  

 
Table 5:  Selective Index (SI) of L. egregia Essential Oil’s 
 
ESSENTIAL OILS RD MCF-7 
Leaf 9.70 1.04 
Twig 24.8 10.8 
Stem-Bark - 10.7 
Vincristine® 
(Positive control) 

1.1  1.2 

 
A further improvement of this study would be to verify the pharmacokinetic and pharmacodynamic 
profile of twig EO to provide better information on the possible use of this EO as a potential cytotoxic 
agent. Currently, molecular docking of this research is been carried out, which will give more insight 
into how the compounds (the ligands) bind to the protein of the cancer cell line. 
 
4. CONCLUSION 
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Ethno-botanical claims on the leaf of L. egregia as an anticancer plant were confirmed by the cytotoxic results. In 
addition, the selectivity of twig essential oil was first demonstrated during this research. The synergism of 
sesquiterpenes such as β-caryophyllene, caryophyllene oxide and α-farnesene, whose cytotoxic properties were 
already known, could be responsible for the properties exhibited by these essential oils. 

 
 
 

 
 
 
 
 
REFERENCES  
1. Gavhane YN, Shete AS, Bhagat AK, Shinde VR, Bhong KK, Khairnar GA, Yadav, AV. Solid Tumors: 
Facts, challenges and solutions. IJPSR. 2011:2(1):1-12. ISSN : 0975-9492 
2. Sylla BS, Wild CP.  A million Africans a year dying from cancer by 2030: what can cancer research and 
control offer to the continent? Int J Cancer. 2012: 130(2):245-250. https://doi.org/10.1002/ijc.26333.  
3. Emami A, Sepheri Z, Gordon JW, Ghavami S. Biological and clinical aspects of Rhabdomyosarcoma. 
IJBSM. 2017: 2(1):1-4. DOI:10.15171/IJBSM.2017.01.  
4. Siddiqa A, Long L, Li L, Marciniak R, Kazhdan I. Expression of HER-2 in MCF-7 breast cancer cells 
modulates anti-apoptotic proteins Survinin and Bci-2 via the extracellular signal-related kinase (ERK) and 
phosphoinositide-3 kinase (PI3K) signalling pathways. BMC Cancer. 2008: 8:129. DOI:10.1186/1471-2407-8-129 
5. Yang L, Takimoto T, Fujimoto J. Prognostic model for predicting overall survival in children and 
adolescents with rhabdomyosarcoma. BMC Cancer. 2014: 14:654. DOI: 10.1186/1471-2407-14-654 
6. Nehad A, Nouf S., Amal A. and Mehal A.Cytotoxic effects of some essential oils on Mcf-7, Hfs and 
Hct116 cell lines. AJB. 2020: 19(6):392-399. DOI: 10.5897/AJB2020.17160 
7. Song Y, Sun H, Zhang A, Yan G, Han Y, Wang X. Plant-derived natural products as leads to anti-cancer 
drugs. JMPHTR. 2014: 2:6-15. ISSN 2053-1826 
8. Adegoke OA, Ayodele OT. Novel manganese colorimetric chemosensing investigations of Indigofera 
macrophylla Schum (Thonn.) stem and leaf dye extracts. Nig. J. Pharm. Res. 2017. 13(2):115-125.  
9. Asakawa Y, Ludwiczuk A, Nagashima F. Chemical Constituents of Bryophytes: Bio and chemical 
diversity, biological activity, and chemosystematics. New York, NY, USA; Springer; 2012:95. E-ISSN 2192-4309. 
10. Dhifi W, Bellili S, Jazi S, Bahloul N, Mnif W. Essential Oils’ chemical characterization and investigation of 
some biological activities: A Critical Review: Medicines. 2016: 1-2. DOI: 10.3390/medicines3040025. 
11. Idowu P, Ekemezie L, Olaiya C. Phytochemical, antioxidant and antimicrobial studies of Lannea egregia 
Engl & K. Krause (Anacardiaceae) extracts and chromatographic extracts. AJOL. 2020: 19(1):348-363. 
DOI:10.4314/jopat.v19i1.4 
12. Rahman M, Khatun A, Uddin SJ,  Shilpi JA. Comparative effect of lannea coromandelica (houtt.) Merr. 
Leaves and stem barks on acetic acid induced pain model in mice and chromogenic reagents: exploring the 
analgesic potential and phytochemical groups. Pharmacologyonline. 2016. 1:146-152. ISSN: 1827-8620 
13. Islam M and Tahara S. Dihydroflavonols from Lannea coromandelica. Phytochemistry. 2000.54(8):901-
907. DOI.org/10.1016/S0031-9422(00)00048-0 
14. Bharti M, Kanchan K, Saifu R. review of medicinal uses, phytochemistry, pharmacological properties, 
extraction methods and toxicology of Lannea microcarpa (African Grapes). Bentham Science. 2021. 7(1):125-
137. DOI: 10.2174/2215083805666190626095609 
15. Kadiri M, Ojewumi AW, Onatade TN. Indigenous uses and phytochemical contents of plants used in the 
treatment of menstrual disorders and after- child birth problems in Abeokuta South Local Government Area of 
Ogun State, Nigeria. JDDT. 2015: 5(3):33-42. ISSN: 2250-1177. 
16. Idu M, Joseph OE, Harriet ME. Documentation on medicinal plants sold in markets in Abeokuta, Nigeria. 
Trop. J. Pharm Res. 2010: 9(2):110-118. 
17. Soladoye MO, Amusa NA, Raji-Esan SO, Chukwuma EC, Taiwo AA. Ethnobotanical Survey of Anti-
Cancer Plants in Ogun State, Nigeria. J.Biol.Sci. 2010: 1(4):261-273. 



 

10 

 

18. Rafiu B, Sonibare A, Adesanya E. Phytochemical screening, antimicrobial and antioxidant studies of 
Lannea egregia Engl. and K. Krause (Anacardiaceae) stem bark. JOMPED.2019: 3(1):a62. 
DOI: https://doi.org/10.4102/jomped.v3i1.62. 
19. Olaoluwa OO, Oladosu IA, Aiyelaagbe OO, Flamini G. Essential oils of aerial parts of Crassocephalum 
rubens (Juss. ex jacq,), S. moore and Cardiosperumum grandiflorum (sweet) Stem. J Altern Complement Med. 
2018: 1-8. DOI:10.9734/JOCAMR/2018/42485 
20. Bayala B, Bassole I, Scifo R, Gnuola C, Morel L, Lobaccaro J and Simpore J. Anticancer activities of 
essential oil and their chemical constituents  Am. J. Cancer Res. 2014. 4: 591-607 
21. Ogbole OO, Segun PA, Adeniji AJ. In vitro cytotoxic activity of medicinal plants from Nigeria 
ethnomedicine on Rhabdomyosarcoma cancer cell line and HPLC analysis of active extracts. BMC 
Complement.med. 2017: 17:494. DOI:10.1186/s12906-017-2005-8 
22. Ogundajo A, Ewekeye T, Sharaibi O, Owolabi M, Dosoky N, Setzer W. Antimicrobial activities of 
sesquiterpene-rich essential oils of two medicinal plants, Lannea egregia and Emilia sonchifolia, from Nigeria. 
MDPI. 2021: 10:488. DOI: 10.3390/plants10030488. 
23. Dahham S, Tabana Y, Iqbal M, Ahamed M, Ezzat M, Majid A, Majid A. The anticancer, antioxidant and 
antimicrobial properties of the sesquiterpene ß-caryophellene from essential oil of Aquilaria crassna. 
Molecules.2015: 20:11808-11829. DOI: 10.3390/molecules200711808 
24. UKEssays. 2018. Chemotherapy and Selective Toxicity. Retrieved from 
https://www.ukessays.com/essays/biology/chemotherapy-and-selective-toxicity-biology-essay.php?vref=1 
 
 
 

 

 

 


