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Abstract 
Traditional medicine plays an important role in disease especially in developing countries. The essential oils of 

Ocimum species showed anti-oxidant, anti-inflammatory, anti-cancer and insecticidal activities. Essential oils 

from O. kilimandscharicum are widely used in modern perfumery and the pharmaceutical industry. However 

information about the chemical composition remains scanty. This study reviewed the chemical composition of 

essential oils the plant. Peer-reviewed articles were retrieved from Scopus, Science Direct, SciFinder and 

Google Scholar.  Fifteen articles reporting on chemical composition of essential oils extracted from O. 

kilimandscharicum were accessed. The major compounds in the essential oils were identified to be camphor, 

linalool, limonene, methyl eugenol, 1,8-cineole, camphene, β-caryophyllene and α-terpineol. Camphor was 

reported to be in the range of 0.1-70.4%, linalool 0.2-58.9 %, limonene 1.2-13.6%, methyl eugenol 0.1-53.9%, 

β-Caryophyllene 0.2-31.5%, 1,8-cineole 0.6-20.1% and camphene 0.4-13.6%. Results from this study have 

confirmed that Ocimum kilimandscharicum essential oils contain a wide range of chemical compounds. The 

type of compounds and the percentage composition of compounds present in the essential oils were differed. 

Further studies to determine medicinal activities of the compound present in the essential oils both in pure and 

blended forms are necessary. 
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I. Introduction 
Plants extracts have been used in traditional medicine for several thousands of years. In most 

developing countries, traditional medicine plays an important role in meeting the primary healthcare needs of 

the population
1-2

. Plants produce chemical compounds that are toxic to pathogenic microorganism as well as 

pests
3-15

. Despite the availability of modern synthetic drugs, continued search for novel bioactive compounds is 

unavoidable as most of the synthetic drugs have limitations in terms of side effects and drug resistance
16-19

. The 

use of plant extracts in disease management is preferred because the extracts are environmentally friendly and 

non-toxic to non-targeted organisms
20-23

. In addition, chances pathogenic microorganisms developing resistance 

to botanical remedies are highly unlikely
24-26

. In recent years, many researchers have focused on authenticating 

efficacy of medicinal plant extracts through in-vivo and in-vitro experiments, isolation and characterization of 

the bioactive compounds
19,

 
27-28

. This has led to the identification of several important bioactive secondary 

metabolites which belong to different classes
15, 

 
29-32

.  

Ocimum genus (Lamiaceae) comprises of more than 150 species which are distributed in the tropical 

and subtropical regions of the world and from sea level up to 6000 feet. The species possess a great variation in 

plant morphology and biology, essential oil content and chemical composition
33-35

. Alkaloids, glycosides, 

saponins, flavonoids, phenols, carbohydrates, steroids, protein, and amino acids are among the phytochemicals 

present in Ocimum Kilimandscharicum
36-40

.  Ocimum kilimandscharicum Guerke (camphor basil) extracts have 

been reported to have antidiarrheal
41

, antibacterial, antiviral
42-44

, antifungal
44

, antipyretic, stimulant, gastro-

protective, digestive, carminative
45

, antioxidant
46

, neuro-protective
47

, anti-parasitic
48

, wound-healing
49

  and 

immunomodulatory
50

 properties.  Essential oil of Ocimum species have potent anti-oxidant
33,

 
44

, anti-

inflammatory
33, 51

, anti-cancer
52

 and insecticidal activities
53

. Essential oils from O. kilimandscharicum are 

widely used in modern perfumery and the pharmaceutical industry
54,56

 . The compounds present in plant extract 

determine its bioactivity against the disease causing pathogens. Despite numerous medicinal applications of 

essential oils from O. kilimandscharicum, information on chemical composition is scanty. In addition bioactive 

principles from the oil have not been investigated. This study reviewed the chemical components of essential 

oils the plant. 
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II. Compounds present in Ocimum  kilimandscharicum essential oils 
Peer-reviewed articles were retrieved from Scopus, Science Direct, SciFinder and Google Scholar. 

Fifteen articles reporting on chemical composition of essential oils extracted from O. kilimandscharicum were 

accessed. Most of O. kilimandscharicum  plant samples studied originated from India
34, 57-

 
62

, Kenya
35,  48,

 
63

, 

Brazil
33

, Nigeria 
64

 and Germany
65

. The major compounds in the essential oils whose chemical compositions 

have been investigated include camphor, linalool, limonene, methyl eugenol, 1,8-cineole, camphene, β-

caryophyllene and α-terpineol (Table 1). Composition of camphor was reported to be in the range of 0.1-70.4%, 

linalool 0.2-58.9 %, limonene 1.2-13.6%, methyl eugenol 0.1-53.9%, β-Caryophyllene 0.2-31.5%, 1,8-cineole 

0.6-20.1% and camphene 0.4-13.6%.  

 Some of the compounds (Table 1) reported from the essential oils of O. kilimandscharicum  include ß-

pinene, myrcene, 1,8-cineole, limonene, terpinen-4-ol, α-terpineol, bornyl acetate, α-pinene, camphene, eugenol, 

ß-caryophyllene, α-humulene, linalool, camphor, γ-muurolene, germacerene B and epi-α-cadinol 
57,

 
66-67

. Anand 

et al,
58

 reported the chemical components of O. kilimandscharicum seed oil  collected from Uttarakhand, India 

to contain α-pinene (1.23%), camphene (7.32%), β-myrcene (1.58%), ethylamyl carbinol (0.88%), phellandrene 

(0.26%), α-terpinene (0.33%), p-cymene (0.62%), limonene (13.56%), 1,8-cineole (0.85%), β-ocimene (2.00%), 

γ- terpinene (0.88%), trans‐  sabinene hydrate (0.49%), α-terpinolene (1.33%), linalool (1.70%), cis-sabinene 

hydrate (0.47%), camphor (56.07%), 4-terpineol (3.50%), myrtenol (1.24%), trans-caryophyllene (0.33%) and 

germarcrene‐ D (0.43%). GC analysis of essential oil from freshly harvested aerial parts of Ocimum 

kilimandscharicum  grown in Uttarakhand, India revealed thirty two (32) compounds and  the major 

components were camphor (64.9%), limonene (8.7%), camphene (6.4%), (E)-ocimene (3.0%), α-terpineol 

(2.7%), linalool (1.4%) and (Z)-sabinene hydrate (1.4%)
59

.  In a study by Joshi
60

, forty-one compounds were 

identified from essential oil of O. kilimandscharicum leaves collected from Karnataka, India representing 97.1% 

of the total oil. The most abundant compound was camphor (45.9%), followed cineol-1,8 (14.6%) and limonene 

(8.1%). The chemical composition of essential oil from air dried aerial parts of Ocimum kilimandscharicum 

collected form West Bengal in India was found to contain camphor (21.65%), eugenol (9.65%), cineole (2.07%) 

and citral (1.23%)  as the major components
34

. Analysis of essential oil from leaves of Ocimum 

kilimandscharicum obtained from India gave 41 constituents and the major components were found to be 

camphor (45.9%), 1,8-cineol (14.6%), limonene (8.1%) camphene (5.5%) and (E)-β-Ocimene (4.2%) 
60

.  

Essential oil of aerial parts of the plant collected from India contained camphor (28.8 %), β-selinene (11.4 %), 

α-selinene (9.6 %), maaliol (7.6 %), β-caryophyllene (6.4 %) and β-gurgunene (5.2 %) as the major components 
62

. Chemical composition of the essential oils of Ocimum kilimandscharicum Guerke grown in sub-tropical 

region of northern India was analyzed by capillary gas chromatography (GC-FID) and gas chromatography-

mass spectrometry (GC-MS)
42

. Major components identified were camphor (63.4%), limonene (7.9%), 

camphene (5.8%), and γ-terpinene (4.7%) 
42

. 

The major chemical components of essential oils of leaves of O. kilimandscharicum  collected from 

Naivasha, Kenya were found to be camphor (70.4%), 1,8-cineole (7.2%), limonene (6.2%) and camphene 

(5.1%) 
48

.   Essential oils from plants collected five regions in Kenya had 9 major compounds but in different 

percentage compositions: namely camphor, camphene, limonene, linalool, caryophyllene, 4-terpineol, 1,8-

cineole and ocimene
63

.  In GC analysis of aerial parts of the plant collected from Kisumu city in Kenya, the 

major compounds identified in were α-cubebene 5,8-dimethyl-quinoline, longifolene, α-terpineol, B-terpineol, 

Terpinen-4-ol and β-Caryophyllene
35

. Analysis of leaves collected from Brazil let to identification of 45 

compounds with the major constituents being camphor (51.81%), 1,8 cineole (20.13%) and limonene (11.23%). 

In addition, α-pinene, camphene, γ-cadinene, myrtenol and flavesone, were present in concentrations between 

1.20 and 3.22% 
33

. Hydro-distilled essential oils extracted from the flowers and leaves of Ocimum 

kilimandscharicum (R. Br.) Guerke grown in Nigeria were analyzed by GC and GC/MS. The major components 

of the flower oil were methyl eugenol (40.4%), borneol (11.9%) and linalool (10.6%) while the leaf oil consisted 

mainly of methyl eugenol (53.9%) and -cadinene (16.2%)
64

. 

 

III. Bioactivity of the essential oils 
The importance of essential oils increases in recent years due to their applications such as being used as 

perfumes, flavors for foods and beverages, or body care
68

. Essential oils extracted from O.  kilimandscharicum 

have been reported to exhibit various medicinal activities such as antioxidant, antibacterial, antifungal, anti-

inflammatory, anticancer and insecticidal activities
33,

 
44,

 
69,

 
70

. Biological activities of the essential oils have been 

attributed to the chemical components present in the essential oils. In previous studies, camphor was reported to 

exhibit various biological properties including antimicrobial, insecticidal, antiviral, anticoccidial, anticancer, 

anti-nociceptive, antitussive and skin penetration enhancing activities
71

. Thujone-containing plants have long 

been used in traditional medicine to treat various ailments, such as bronchial catarrh, enuresis, cystitis, psoriasis, 

uterine carcinomas, amenorrhea, and rheumatism
72

. The α-and β-pinene have cytogenetic, gastroprotective, 

anxiolytic, cytoprotective, anticonvulsant, neuroprotective,  anti-inflammatory and anti-carcinogenic effects
73

. 
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Camphene exhibited  antioxidant and antiinflamatory activities
74

.  Sabinene showed antioxidant, anti-fungal and 

anti-inflammatory activities
75,

 
76

. β-Myrcene showed sedative, anxiolytic, antioxidant, anti-ageing, anti-

inflammatory and analgesic activities
77

. Alpha-phellandrene showed antitumoral, antinociceptive, larvicidal and 

insecticidal activities
78

. Limonene gave anti-inflammatory, antioxidant, antinociceptive, anticancer, antidiabetic, 

antihyperalgesic, antiviral, and gastroprotective effects
79

. 1,8-cineole was reported to exhibit anti-inflammatory 

and antioxidant effects
80

. Linalool and linalool-rich essential oils exhibit have anti-inflammatory, antimicrobial, 

anticancer and  anti-oxidant properties
81

. Previous studies have demonstrated that α-terpineol possesses 

anticonvulsant, sedative, antinociceptive and hipotensive
82

.  Eugenol is known for its medicinal value as an 

antiseptic, dental anesthetic, antioxidant, anti-inflammatory, antiviral, antimicrobial, antibacterial, antifungal 

and anthelmintic
83-86

.  Beta-caryophyllene was shown to have anti-inflammatory, antibiotic, antioxidant, 

anticarcinogenic and local anaesthetic activities
87

. Myrtenol has antimicrobial, anxiolytic, anti-inflammatory and 

gastroprotective properties
88,

 
89

.  Citral possesses antifungal, bactericidal, insecticidal deodorant, expectorant, 

appetite stimulating, spasmolytic, diuretic and anti-inflammatory activities
90,

 
91

.  

 

IV. Conclusion 
Results from this study have shown that Ocimum kilimandscharicum essential oils contain a wide range 

of chemical compounds. However, the type of compounds as well as the percentage composition of compounds 

present in the essential oils differed. This is in agreement with previous reports that chemical composition of 

plant extracts depends on plant species, plant part, age, season of harvest as well as geographical location. 

Further studies to determine medicinal activities of the compound present in the essential oils both in pure and 

blended forms are necessary. 

 

Table 1: Chemical composition of essential oils from Ocimum kilimandscharicum 
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Key: t = trace amounts 

 

References 
[1]. Kokwaro JO. Medicinal Plants of East Africa. 3rd ed. University of Nairobi; 2009. doi:10.2307/2170087 

[2]. Jeruto P, Arama P, Anyango B, Nyunja R, Taracha C, Opiyo S. Morphometric Study of Senna didymobotrya (Fresen.) H. S. Irwin 

and Barneby in Kenya. J Nat Sci Res www.iiste.org ISSN. 2017;7(6):54-69. www.iiste.org 

[3]. Opiyo SA. Phytochemical, Anti-bacterial and anti-fungal studies of Conyza floribunda. Unpublished MSc thesis, Maseno 

University, Kenya. 2006. 
[4]. Manguro LOA, Opiyo SA, Herdtweck E, Lemmen P. Triterpenes of Commiphora holtziana oleo-gum resin. Can J Chem. 

2009;87(8). doi:10.1139/V09-078 

[5]. Ochieng CO, Ishola IO, Opiyo SA, Manguro LAO, Owuor PO, Wong KC. Phytoecdysteroids from the stem bark of Vitex doniana 
and their anti-inflammatory effects. Planta Med. 2013;79(1):52-59. doi:10.1055/s-0032-1327880 

[6]. Opiyo SA, Manguro LOA, Owuor PO, Ateka EM, Lemmen P. 7α-Acetylugandensolide and antimicrobial properties of Warburgia 

ugandensis extracts and isolates against sweet potato pathogens. Phytochem Lett. 2011;4(2). doi:10.1016/j.phytol.2011.02.007 
[7]. Ochung’ AA, Manguro LAO, Owuor PO, et al. Bioactive carbazole alkaloids from Alysicarpus ovalifolius (Schumach). J Korean 

Soc Appl Biol Chem. 2015;58(6). doi:10.1007/s13765-015-0100-4 

[8]. Opiyo SA. Detection of sweet potato viruses in western Kenya, development of a multiplex PCR technique for simultaneous 
detection of major viruses and evaluation of medicinal plants for antifungal and antibacterial activities against the crop pathogens. 

PhD Thesis. Published online 2011. 

[9]. Manguro LOA, Opiyo SA, Asefa A, Dagne E, Muchori PW. Chemical constituents of essential oils from three eucalyptus species 
acclimatized in Ethiopia and Kenya. J Essent Oil-Bearing Plants. 2010;13(5). doi:10.1080/0972060X.2010.10643863 

[10]. Opiyo SA, Manguro LOA, Owuor PO, Ochieng CO, Ateka EM, Lemmen P. Antimicrobial Compounds from Terminalia brownii 

against Sweet Potato Pathogens. Nat Prod J. 2011;1(2):116-120. doi:10.2174/2210316311101020116 



Chemical Composition of Essential Oils from Ocimum Kilimandscharicum: A Review 

DOI: 10.9790/5736-1511010511                               www.iosrjournals.org                                              9 | Page 

[11]. Njoroge PW, Opiyo SA. Antimicrobial Activity of Root Bark Extracts of Rhus natalensis and Rhus ruspoli. Basic Sci Med. 

2019;8(2):23-28. doi:10.5923/j.medicine.20190802.01 

[12]. Opiyo SA, Manguro LOA, Owuor PO, Ateka EM. Triterpenes from Elaeodendron schweinfurthianum and their antimicrobial 
activities against crop pathogens. Am J Chem. 2017;7(3):97-104. doi:10.5923/j.chemistry.20170703.03 

[13]. Njoroge PW, Opiyo SA. Some Antibacterial and Antifungal Compounds from Root Bark of Rhus natalensis. Am J Chem. 

2019;9(5):150-158. doi:10.5923/j.chemistry.20190905.03 
[14]. Opiyo SA. A review of 13C NMR spectra of drimane sesquiterpenes. Trends Phytochem Res. 2019;3(3):147-180. 

[15]. Ochieng CO, Opiyo SA, Mureka EW, Ishola IO. Cyclooxygenase inhibitory compounds from Gymnosporia heterophylla aerial 

parts. Fitoterapia. 2017;119(April):168-174. doi:10.1016/j.fitote.2017.04.015 
[16]. Zhang Q. Global situation and WHO strategy on traditional medicine. Tradit Med Mod Med. 2018;01(01):11-13. 

doi:10.1142/s257590001820001x 

[17]. WHO. Traditional Medicine in the WHO South-East Asia Region.; 2019. 
[18]. Opiyo SA. Insecticidal Drimane Sesquiterpenes from Warburgia ugandensis against Maize Pests. 2021;11(4):59-65. 

doi:10.5923/j.chemistry.20211104.01 

[19]. Opiyo SA. Evaluation of Warburgia ugandensis Extracts and Compounds for Crop Protection against Prostephanus truncates. Adv 
Anal Chem. 2020;10(2):15-19. doi:10.5923/j.aac.20201002.01 

[20]. Manguro LOA, Ogur JA, Opiyo SA. Antimicrobial Constituents of Conyza Floribunda. WebmedCentral Pharmacol. 2010;1(9):1-

11. http://www.webmedcentral.com/article_ 
[21]. Opiyo SA, Muna KK, Njoroge PW, Ndirangu EG. Analgesic Activity of Conyza Floribunda Extracts in Swiss Albino Mice. J Nat 

Sci Res. 2021;12(12):1-6. doi:10.7176/jnsr/12-12-01 

[22]. Opiyo SA, Njoroge PW, Ndirangu EG, Kuria KM. A Review of Biological Activities and Phytochemistry of Rhus Species. Am J 
Chem. 2021;11(2):28-36. doi:10.5923/j.chemistry.20211102.02 

[23]. Makenzi AM, Manguro LOA, Owuor PO, Opiyo SA. Flavonol glycosides with insecticidal activity from methanol extract of 

Annona mucosa Jacq. leaves. Trends Phytochem Res. 2019;3(4):287-296. doi:10.1111/jfbc.12913 
[24]. Siegwart M, Graillot B, Blachere Lopez C, et al. Resistance to bio-insecticides or how to enhance their sustainability: a review. 

Front Plant Sci. 2015;6. https://www.frontiersin.org/article/10.3389/fpls.2015.00381 

[25]. Ndirangu EG, Opiyo SA, Ng’ang’a MW. Repellent Properties of Compounds and Blends from Nigella sativa Seeds Against 
Anopheles gambiae. Basic Sci Med. 2020;9(1):1-7. doi:10.5923/j.medicine.20200901.01 

[26]. Ndirangu EG, Opiyo S, Ng’ang’a MW. Chemical composition and repellency of Nigella sativa L. seed essential oil against 

Anopheles gambiae sensu stricto. Trends Phytochem Res. 2020;4(2):77-84. http://tpr.iau-shahrood.ac.ir/article_672458.html 
[27]. Opiyo SA. Insecticidal Activity of Elaeodendron schweinfurthianum Extracts and Compounds against Sitophilus zeamais 

Motschulsky. Am J Chem. 2020;10(3):39-34. doi:10.5923/j.chemistry.20201003.01 

[28]. Opiyo SA, Manguro LAO, Okoth DA, Ochung AO,. Ochieng C. Biopesticidal Extractives and Compounds from Warburgia 
ugandensis against Maize Weevil (Sitophilus zeamais). Nat Prod J. 2015;5(4):236-243. doi:10.2174/2210315505666150916000539 

[29]. Ochung’ AA, Owuor PO, Manguro LOA, et al. Analgesics from Lonchocarpus eriocalyx Harms. Trends Phytochem Res. 

2018;2(4):253-260. http://tpr.iau-shahrood.ac.ir/article_531709. 
[30]. Opiyo SA, Njoroge PW, Ndirangu EG. A Review Pesticidal Activity of Essential Oils against Sitophilus oryzae , Sitophilus 

granaries and Sitophilus Zeamais. IOSR J Appl Chem. 2022;15(4):39-51. doi:10.9790/5736-1504013951 

[31]. Kuria KM, Opiyo SA. Characterization of Immunogenic Soluble Crude Proteins from Biomphalaria Pfeifferi Against Schistosoma 

mansoni. J Nat Sci Res. 2020;10(12):28-34. doi:10.7176/jnsr/10-12-03 

[32]. Opiyo SA, Manguro LOA, Ogur JA, Wagai SO. Bioactive constituents of Conyza floribunda. Res J Pharmacol. 2010;4(3):55-59. 
doi:10.3923/rjpharm.2010.55.59 

[33]. de Lima VT, Vieira MC, Kassuya CAL, et al. Chemical composition and free radical-scavenging, anticancer and anti-inflammatory 

activities of the essential oil from Ocimum kilimandscharicum. Phytomedicine. 2014;21(11):1298-1302. 
doi:https://doi.org/10.1016/j.phymed.2014.07.004 

[34]. Saha S, Dhar TN, Sengupta C, Ghosh P. Biological activities of essential oils and methanol extracts of five Ocimum species against 

pathogenic bacteria. Czech J Food Sci. 2013;31(2):194-202. doi:10.17221/234/2012-cjfs 
[35]. Misire CO., Ngeiywa MM., Wanjala FM. Larvicidal Efficacy of Fractionated Essential Oils of Tagetes Minuta, Ocimum 

Kilimandscharicum, and Artemisia Afra Against Anopheles Gambiae S.S. Int J Adv Res. 2019;7(10):92-103. 

doi:10.21474/ijar01/9810 
[36]. Tewari D, Pandey HK, Sah AN, Meena HS. Pharmacognostical, Biochemical and Elemental investigation of Ocimum basilicum 

plants available in western Himalayas. J Res 2012;2(4):446-451. https://www.researchgate.net/profile/Devesh_ 

[37].  Singh P, Jayaramaiah RH, Sarate P, Thulasiram H V., Kulkarni MJ, Giri AP. Insecticidal potential of defense metabolites from 
Ocimum kilimandscharicum against Helicoverpa armigera. PLoS One. 2014;9(8). doi:10.1371/journal.pone.0104377 

[38]. Singh V, Krishan P, Shri R. Ocimum kilimandscharicum Guerke : Phytochemical and Pharmacological Aspects : A Review. Res 

Rev J Pharmacogn Phytochem. 2014;2(3):1-11. 
[39]. Opiyo SA. Repellent Effects of Ocimum Suave Extracts and Compounds against Prostephanus Truncatus Horn. Am J Chem 2021. 

2021;11(2):23-27. doi:10.5923/j.chemistry.20211102.01 

[40]. Opiyo SA. Insecticidal activity of Ocimum Suave willd extracts and compounds against Sitophilus Zeamais Motschulsky. Basic Sci 
Med. 2020;9(2):32-37. doi:10.5923/j.medicine.20200902.03 

[41]. Sarin R V, Narwal S, Bafna PA. Anti-diarrhoeal activity of aqueous extract of Ocimum kilimandscharicum. J Ethnopharmacol. 

2013;148 1:223-228. 
[42]. Verma RS., Bisht, P.S; Padalia RC., Saikia D., Mit A. Chemical composition and antibacterial activity of essential oil from two 

Ocimum spp grown in sub-tropical India during spring-summer cropping season. Asian Journal of Traditional Medicines 2011;, 6 

(5):211-217.  
[43]. Thayil Seema M, Thyagarajan SP. Methanol and aqueous extracts of Ocimum kilimandscharicum (Karpuratulasi) inhibits HIV-1 

reverse transcriptase in vitro. Int J Pharmacogn Phytochem Res. 2016;8(7):1099-1103. 

[44]. Chaturvedi T, Kumar A, Kumar A, et al. Chemical composition, genetic diversity, antibacterial, antifungal and antioxidant activities 
of camphor-basil (Ocimum kilimandscharicum Guerke). Ind Crops Prod. 2018;118:246-258. 

doi:https://doi.org/10.1016/j.indcrop.2018.03.050 

[45]. Bhasin M. Ocimum-Taxonomy, medicinal potentialities and economic value of essential oil. J Biosph. 2012;1. 
[46]. Saxena G, Mittal A, Siddiqui AW. Evaluation of preliminary phytochemical screening, acute toxicity and antioxidant profile of 

Ocimum kilimandscharicum. J Drug Deliv Ther. 2019;9(2):372-375. doi:10.22270/jddt.v9i2.2494 

[47]. Singh V, Krishan P, Singh N, Kumar A, Shri R. Amelioration of ischemia-reperfusion induced functional and biochemical deficit in 



Chemical Composition of Essential Oils from Ocimum Kilimandscharicum: A Review 

DOI: 10.9790/5736-1511010511                               www.iosrjournals.org                                              10 | Page 

mice by Ocimum kilimandscharicum leaf extract. Biomed Pharmacother. 2017;85:556-563. doi: 10.1016/j.biopha.2016.11.064.  

[48]. Kweka EJ, Nkya HM, Lyaruu L, Kimaro EE, Mwang’onde BJ, Mahande AM. Efficacy of Ocimum kilimandscharicum plant 

extracts after four years of storage against Anopheles gambiae ss. J Cell Anim Biol. 2009;3(10):171-174. 
http://www.academicjournals.org/JCAB 

[49]. Paschapur MS, Patil MB, Kumar R, Patil SR. Evaluation of aqueous extract of leaves of Ocimum kilimandscharicum on wound 

healing activity in albino wistar rats. Int J PharmTech Res. 2009;1(3):544-550. 
[50]. Nahak G, Sahu R. Immunomodulatory activity of aqueous leaf extract of Ocimum kilimandscharicum Guerke in Clarias batrachus. 

Int J Pharm Sci Rev Res. 2014;28:137-146. 

[51]. dos Santos E, Leitão MM, Aguero Ito CN, et al. Analgesic and anti-inflammatory articular effects of essential oil and camphor 
isolated from Ocimum kilimandscharicum Gürke leaves. J Ethnopharmacol. 2021;269:113697. 

doi:https://doi.org/10.1016/j.jep.2020.113697 

[52]. Monga J, Sharma M, Tailor N, Ganesh N. Antimelanoma and radioprotective activity of alcoholic aqueous extract of  different 
species of Ocimum in C(57)BL mice. Pharm Biol. 2011;49(4):428-436. doi:10.3109/13880209.2010.521513 

[53]. Makenzi AM, Manguro LOA, Owuor PO, Opiyo SA. Chemical constituents of Ocimum kilimandscharicum Guerke acclimatized in 

Kakamega Forest, Kenya. Bull Chem Soc Ethiop. 2019;33(3):527-539. doi:10.4314/bcse.v33i3.13 
[54]. Opiyo SA. Stored Grains Protection Activity of Ocimum Suave Extracts and Compounds on Larger Grain Borer. 2022;8(4):5-10. 

doi:10.9790/264X-08040510 

[55]. Opiyo SA. Triterpenes and Sterols from Ocimum suave. IOSR J Appl Chem. 2022;15(7):1-6. doi:10.9790/5736-1507010106 
[56]. Opiyo SA. A Review of Insecticidal Plant Extractsand Compoundsfor Stored Maize Protection. IOSR J Appl Chem (IOSR-JAC. 

2021;14(10):23-37. doi:10.9790/5736-1410012337 

[57]. Charles DJ, Simon JE. Essential Oil Constituents of Ocimum kilimandscharicum Guerke. J Essent Oil Res. 1992;4(2):125-128. 
doi:10.1080/10412905.1992.9698032 

[58]. Anand A, Mohan M, Haider SZ, Sharma A. Essential Oil Composition and Antimicrobial Activity of three Ocimum species from 

Uttarakhand (India). Int J Pharm Pharm Sci. 2011;3:223-225. 
[59]. Padalia RC, Verma RS. Comparative volatile oil composition of four Ocimum species from northern India. Nat Prod Res. 

2011;25(6):569-575. doi:10.1080/14786419.2010.482936 

[60]. Joshi DRK. Chemical Composition of the Essential Oil of Camphor Basil (Ocimum kilimandscharicum Guerke). Glob J Med Plant 
Res. 2013;1:207-209. 

[61]. Singh G, Chaudhary K, Rana R. Efficacy of Plant Derived Essential Oils Against Sitophilus Oryzae ( L . ) in Stored Wheat Grains. 

2019;10(11):633-636. 
[62]. Rana VS, Blazquez MA. Essential Oil Composition of the Aerial Parts of Five Ocimum species from Western India. J Essent Oil 

Bear Plants. 2015;18(5):1234-1241. doi:10.1080/0972060X.2014.931255 

[63]. Mathu DR. Chemical composition of Ocimum kilimandscharicum and Ocimum americanum and their bioactivities against 
Sitophilus zeamais. Thesis. Published online 2015. 

[64]. Lawal OA, Ogunwande IA, Omikorede OE, et al. Chemical composition and antimicrobial activity of essential oil of Ocimum 

kilimandscharicum (R. Br.) Guerke: A new chemotype. Am J Essent Oils Nat Prod. 2014;2:41-46. 
[65]. Carović-Stanko K, Orlić S, Politeo O, et al. Composition and antibacterial activities of essential oils of seven Ocimum taxa. Food 

Chem. 2010;119(1):196-201. doi:https://doi.org/10.1016/j.foodchem.2009.06.010 

[66]. Abass AB, Ndunguru G, Mamiro P, Alenkhe B, Mlingi N, Bekunda M. Post-harvest food losses in a maize-based farming system of 

semi-arid savannah area of Tanzania. J Stored Prod Res. 2014;57:49-57. doi:10.1016/j.jspr.2013.12.004 

[67]. Sood S, Verma KK., Choudhary D., Chaudhary A. Recent Studies on Pharmacognostical and Pharmacological Activity of Ocimum 
kilimandscharicum Guerke - A Systematic Review.  Int J Pharm Pharm Res 2021;(4):27-35. 

[68]. Ali B, Al-Wabel NA, Shams S, Ahamad A, Khan SA, Anwar F. Essential oils used in aromatherapy: A systemic review. Asian Pac 

J Trop Biomed. 2015;5(8):601-611. doi:https://doi.org/10.1016/j.apjtb.2015.05.007 
[69]. Chowdhury T, Basak G, Putchen D, Saha S, Mandal A. Metabolomics using Gas chromatography-mass spectrometry and 

antibacterial activity of nine Ocimum taxa of Dakshin Dinajpur district, West Bengal, India. J Appl Nat Sci. 2021;13:127-136. 

doi:10.31018/jans.v13i1.2508 
[70]. Kaguchia SM, Birgen J, Langat Thoruwa C, Akwa E. Antifungal effects of Ocimum Kilimandscharicum oil on Aspergillus flavus 

Infecting Maize after Harvest. Stud Fungi. 2021;6:288-298. doi:10.5943/sif/6/1/19 

[71]. Chen W, Vermaak I, Viljoen A. Camphor--a fumigant during the Black Death and a coveted fragrant wood in ancient  Egypt and 
Babylon--a review. Molecules. 2013;18(5):5434-5454. doi:10.3390/molecules18055434 

[72]. Naser B, Bodinet C, Tegtmeier M, Lindequist U. Thuja occidentalis (Arbor vitae): A Review of its Pharmaceutical, 

Pharmacological  and Clinical Properties. Evid Based Complement Alternat Med. 2005;2(1):69-78. doi:10.1093/ecam/neh065 
[73]. Salehi B, Upadhyay S, Erdogan Orhan I, et al. Therapeutic Potential of α- and β-Pinene: A Miracle Gift of Nature. Biomolecules. 

2019;9(11). doi:10.3390/biom9110738 

[74]. Quintans-Júnior L, Moreira JCF, Pasquali MAB, et al. Antinociceptive Activity and Redox Profile of the Monoterpenes (+)-
Camphene, p-Cymene, and Geranyl Acetate in Experimental Models. Miranda Fernandes Estevinho ML, Vilanova E, Bahorun T, 

eds. ISRN Toxicol. 2013;2013:459530. doi:10.1155/2013/459530 

[75]. Yamasaki Y, Kunoh H, Yamamoto H, Akimitsu K. Biological roles of monoterpene volatiles derived from rough lemon (Citrus 
jambhiri Lush) in citrus defense. J Gen Plant Pathol. 2007;73(3):168-179. doi:10.1007/s10327-007-0013-0 

[76]. Zheljazkov VD, Astatkie T, Jeliazkova EA, Heidel B, Ciampa L. Essential Oil Content, Composition and Bioactivity of Juniper 

Species in Wyoming, United States. Nat Prod Commun. 2017;12(2):1934578X1701200215. doi:10.1177/1934578X1701200215 
[77]. Surendran S, Qassadi F, Surendran G, Lilley D, Heinrich M. Myrcene-What Are the Potential Health Benefits of this Flavouring 

and Aroma Agent? Front Nutr. 2021;8. https://www.frontiersin.org/articles/10.3389/fnut.2021.699666 

[78]. Radice M, Durofil A, Buzzi R, et al. Alpha-Phellandrene and Alpha-Phellandrene-Rich Essential Oils: A Systematic  Review of 
Biological Activities, Pharmaceutical and Food Applications. Life (Basel, Switzerland). 2022;12(10). doi:10.3390/life12101602 

[79]. Vieira AJ, Beserra FP, Souza MC, Totti BM, Rozza AL. Limonene: Aroma of innovation in health and disease. Chem Biol Interact. 

2018;283:97-106. doi:10.1016/j.cbi.2018.02.007 
[80]. Zheng X bo, Zhang Y ling, Li Q, et al. Effects of 1,8-cineole on neuropathic pain mediated by P2X2 receptor in the spinal cord 

dorsal horn. Sci Rep. 2019;9(1):7909. doi:10.1038/s41598-019-44282-4 

[81]. Kamatou GPP, Viljoen AM. Linalool – a Review of a Biologically Active Compound of Commercial Importance. Nat Prod 
Commun. 2008;3(7):1934578X0800300727. doi:10.1177/1934578X0800300727 

[82]. Souza R, Cardoso M, Menezes C, Silva J, De Sousa D, Batista J. Gastroprotective activity of α-terpineol in two experimental 

models of gastric  ulcer in rats. Daru. 2011;19(4):277-281. 



Chemical Composition of Essential Oils from Ocimum Kilimandscharicum: A Review 

DOI: 10.9790/5736-1511010511                               www.iosrjournals.org                                              11 | Page 

[83]. Abdou A, Elmakssoudi A, El Amrani A, JamalEddine J, Dakir M. Recent advances in chemical reactivity and biological activities 

of eugenol derivatives. Med Chem Res. 2021;30(5):1011-1030. doi:10.1007/s00044-021-02712-x 

[84]. Ayoubi R, Wali S, Singh GB. The UV and FTIR Fingerprint of Ocimum kilimandscharicum Guerke Essential oil: A Eugenol-Rich 
Chemo Type. Int J Innov Res Sci Stud. 2022;5(1):1–9. doi:10.53894/ijirss.v5i1.307 

[85]. Opiyo SA, Ateka EM, Owuor PO, Manguro LOA, Karuri HW. Survey of sweet potato viruses in Western Kenya and detection of 

Cucumber mosaic virus. J Plant Pathol. 2010;92(3). 
[86]. Opiyo SA, Ateka EM, Owuor PO, Manguro LOA, Miano DW. Development of a multiplex PCR technique for simultaneous 

detection of sweet potato feathery mottle virus and sweet potato chlorotic stunt virus. J Plant Pathol. 2010;92(2):363-366. 

[87]. Legault J, Pichette A. Potentiating effect of beta-caryophyllene on anticancer activity of  alpha-humulene, isocaryophyllene and 
paclitaxel. J Pharm Pharmacol. 2007;59(12):1643-1647. doi:10.1211/jpp.59.12.0005 

[88]. Cordeiro L, Figueiredo P, Souza H, et al. Antibacterial and Antibiofilm Activity of Myrtenol against Staphylococcus aureus. 

Pharmaceuticals (Basel). 2020;13(6). doi:10.3390/ph13060133 
[89]. Opiyo SA. Sweetpotato Virus Detection Protocol and Microbial Infection Control.; 2012. 

https://www.researchgate.net/publication/269107473. 

[90]. Lu WC, Huang DW, Wang CCR, et al. Preparation, characterization, and antimicrobial activity of nanoemulsions incorporating 
citral essential oil. J Food Drug Anal. 2018;26(1):82-89. doi:https://doi.org/10.1016/j.jfda.2016.12.018 

[91]. Opiyo SA, Ogur JA, Manguro LOA, Tietze LF, Schuster H. A new sterol diglycoside from conyza floribunda. South African J 

Chem. 2009;62:163-167. 
 

 

Sylvia A. Opiyo. “Chemical Composition of Essential Oils from Ocimum Kilimandscharicum: A 

Review.” IOSR Journal of Applied Chemistry (IOSR-JAC), 15(11), (2022): pp 05-11. 


