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Abstract 14 

This review is focused on the chemical composition of extracts from Cinnamomum camphora 15 

and their potential biological activities. Many of these species synthesize aromatic volatile 16 

oils, depending on the nature of the chemical composition with a wide range of variations in 17 

samples obtained from distinct countries. Reports on chemical analysis of Cinnamomum 18 

species essential oils and extracts have disclosed that most oils are rich in camphor, linalool, 19 

1.8-cineol, d-borneol and safrole. There are different chemotypes observed worldwide for 20 

Cinnamomum camphora essential oils that have proven their effectiveness as repellent agents 21 

against stored product pests, with antifungal and antibacterial properties, as well as 22 

anthelmintic, anticandidial, anticonvulsant, neuroprotective, anti-inflammatory, anti-23 

depressant and antioxidant activities.  24 
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Introduction 29 

The Lauraceae family consists about of 70 genera and circa 250 species [1] distributed in 30 

tropical and subtropical regions of America, Central America, Asia, Oceania and Australasia 31 

[2]. Cinnamomum camphora has a long history of medicinal herbal use. Camphora is not only 32 

used for ornamental purposes, but also as a preservative in pharmaceuticals, cosmetics and 33 

perfumery because it has commercially important compounds of terpenoids [3]. However, 34 

despite these positive properties and popularity in many countries, the Australian Land 35 

Protection Act of 2001 considers the introduction of camphor trees to be undesirable within 36 

agricultural, native, and urban environments [4], and in Florida the species is designated as a 37 
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category I invasive plant [5]. Annually, a single camphor tree can produce >100,000 seeds 38 

[4].  39 

 40 

1. Medicinal properties of Cinnamomum camphora 41 

Camphor tree is used in aromatherapy for its beneficial effects. Different of his parts have 42 

several applications, this relates to stem bark, twigs, leaves and flowers. Camphor has several 43 

chemical varieties, each with different essential oil compositions [12]. The leaf contains 44 

camphor, as the main component along with cineol, linalool, eugenol, limonene, safrole, α-45 

pinene, β-pinene, β-myrecene, α-humulene, p-cymene, nerolidol borneol, camphene and some 46 

other components [12-15]. Camphor has been used for centuries and throughout the world in 47 

many pharmaceutical applications such as topical analgesic, antiseptic, antispasmodic, anti-48 

pruritc, antiinflammatory, anti-infective, rubefacient, contraceptive, mild expectorant, nasal 49 

decongestant, cough suppressant…etc. [13] [16]. This component is easily absorbed through 50 

the skin and can also be administrated by injection, inhalation and ingestion [16]. 51 

 52 

2. Essential oil composition of Cinnamomum camphora 53 

The cinnamon essential oil composition varies depending on the geographical origin of the 54 

spice and the processing conditions [17] (Table: 1). Numerous studies of Cinnamomum 55 

camphora essential oil composition have been published, usually most studies have dealt with 56 

components of the tree that are simple to sample, such as leaves, twigs, tiny branches, bark, 57 

and whole young plants. Cinnamomum camphora (L.) Sieb. var. linaloolifera essential oil 58 

leaves from Vietman  Vietnam was analyzed by the combination of capillary GC and CG-MS. 59 

There were 17 components found, which the major components are: linalool (91.1%), 60 

camphor (2.3%) and a-terpineol (l.8%) (Figure 3) [18]. 61 

The analysis of the oils extracts of different aerial organs of Cinnamomum camphora Nees & 62 

Ebermaier from Ivory Cost showed that the main components in essential oil leaves were 63 

camphor (84.1%), spathulenol (2.6%), bicyclogermacrene (2.0%), a-terpineol (2.0%), α-64 

humulene (1.5%), terpinen-4-ol (1.2%), 1,8-cineol (1.0%) and borneol (1.0%). The essential 65 

oil from bark contained camphor (59.2%), 1,8-cineol (6.8%), α-terpineol (4.8%), safrole 66 

(4.5%), α-santalene (4.2%), terpinen-4-ol (3.6%), β-santalene (2.5%), cis-α-bergamotene 67 

(2.2%), δ-terpineol (1.5%) and the analysis of stem showed that the major components: 68 

camphor (69.6%), 1,8-cineol (8.2%), α-humulene (3.6%), α-terpineol (3.5%), β-cadinene 69 

(1.7%), terpinen-4-ol (1.7%), limonene (1.4%), β-caryophyllene (1.2%) [19]. 70 



3 

 

The leaf oil from Cuba was investigated by GC/MS which the major components identified 71 

were camphor (71.2%), limonene (5.0%), α-fenchene (4.6%), camphene (3.7%), β-pinene 72 

(1.7%), β-caryophyllene (1.7%), bicyclogermacrene (1.5%), germacrene (1.5%), α-terpineol 73 

(1.2%) [20]. 74 

The composition of two varieties Hon-Sho and Ho-Sho of essential oil from Brazil camphor 75 

tree identified using GC, GC/MS showed that the major components in Hon-Sho variety were 76 

camphor (68.03%), linalool (8.92%), limonene (3.59%), α-pinene (3.15%), β-myrcene 77 

(1.90%), camphene (1.83%), β-pinene (1.16%) and in Ho-Sho variety linalool (95.29%), (E)- 78 

β-ocymene (0.48%), camphor (0.40%) [21]. 79 

The oil of Cinnamomum camphora from Madagascar analyzed by gas chromatography 80 

contained: 1.8-cineol (63.7%), sabinene (14.0%), α-terpineol (8.3%), α-pinene (4.6%), β-81 

pinene (3.3%), terpinen-4-ol (2.4%) [22]. 82 

In previous chemical investigations of two chemo types of Cinnamomum camphora from 83 

Eastern Australia cineol type with 1.8-cineol (49.8%),  sabinene (16.6%), α-pinene (4.5%), α-84 

myrcene (3.2%), citronellol (9.3%), and camphor type which the major chemicals are 85 

camphor (65.8%), α-pinene (4.5%), camphene (2.6%), limonene (3.9%), alloaromadendrene 86 

(2.7%) [23]. 87 

The volatile components from flowers, leaves and branches of Cinnamomum camphora var 88 

Borneol in China were studied by GC-MS and gas chromatography with flame ionization 89 

detector GC/FID. Volatile oil from flowers contained d-borneol (43.4%), α-pinene (31.5%), 90 

camphene (8.4%), 1.8-cineol (7.4%), limonene (3.4%). d- borneol was the main component in 91 

leaves essential oil with (66.8%), α-pinene (8.3%), limonene (4.6%), 1.8-cineol (4.1%). On 92 

other wise in branch volatile oil the major component is also d-borneol (49.4%), 1.8-cineol 93 

(16.1%), camphor (12.7%), limonene (4.3%), α-pinene (3.2%), and camphene (1.7%) [24]. 94 

The leaves essential oils obtained from Nepal was dominated by camphor (36.5%), camphene 95 

(11.7%), limonene (9.0%), sabinene (6.3%) and α-pinene (6.3%) [25].  96 

In another research, GC-MS analyzes showed that the main parts of Cinnamomum camphora 97 

xylem methanol extract were linalool (2.9%), 4-terpeneol (2.0%), camphor (14.3%), α-98 

Terpineol (9.9%), translinalool oxide (furanoid) (7.7%), g-cadinene (5.5%) [8]. 99 

The results analysis by GC-MS for bark Cinnamomum camphora essential oil were D-100 

camphor (51.3%), 1.8-cineol (4.3%), α -terpineol (3.8%), and 3-methyl-2-butenoic acid, oct-101 

3-en-2-yl ester (3.1%), while in fruits were safrole (29.0%), D-camphor (28.1%), linalool  102 

(12.8%), and 1,8-cineol (5.3%) were D-camphor (40.5%), linalool (22.9%), 1.8-cineol 103 

(11.3%), 3,7,11-Trimethyl-3-hydroxy-6,10-dodecadien-1-yl acetate (4.5%), p-Menth-1-en-8-104 
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ol (2.3%), Caryophyllene (2.2%), α-pinene (2.1%), 2-Thujene (2.0%), sabinene (1.8%) were 105 

the main constituents of its leaves [26].  106 

The chemical compound of Chinese Cinnamomum camphora was identified by the GC-GC-107 

TOFMS [27]. In the leaf essential oil of Cinnamomum camphora the major compounds were 108 

camphor (18.48%), 1.8-cineol (16.46%), linalool (11.58%) and 3,7-dimethyl-1,3,7-octatriene 109 

(11.07%). From Cinnamomum camphora twigs the main compounds were 1,8-cineol 110 

(17.21%), camphor (13.17%) and 3,7-dimethyl-1,3,7-octatriene (11.47%), while in seed 111 

eucalyptol (20.90%), methyleugenol (19.98%), linalool (14.66%) and camphor (5.5%) [27]. 112 

 113 

Table 1. Summary of denominations, chemotypes and producer organs found in the essential 114 

oils from the camphor tree 115 

Countries  Authors Organs Chemotype 

Vietnam  Dung, 1993 [18] Leaf Linalool 

Ivory Coast Pélissier, 1995 [19] Leaf Camphor 

Bark Camphor 

Stem Camphor 

Cuba  Pino, 1998 [20] Leaf Camphor 

Brazil  Frizzo, 1999 [12] Leaf Camphor 

Madagascar  Chalcha & Valade, 2000 [22] Leaf 1.8-Cineol 

Australia Stubbs & Specht, 2004 [23] Leaf 1.8-Cineol; Camphor 

China  Shi, 2013 [24] 

Guo, 2016 [26] 

Jiang, 2016 [27] 

Flower D-Borneol 

Leaf D-Borneol; D-Camphor 

Branch D-Borneol 

Bark D-Camphor 

Fruits Safrole 

Twigs 1.8-Cineol 

Nepal  Li, 2013 [08] Leaf Camphor 

                              116 

 117 

Figure 3. Molecular structure of major oil constituent of Cinnamomum camphora 118 

 119 

6. Biological activity of Cinnamomum species 120 
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Researchers from several research organizations around the world have focused their attention 121 

in recent years on the biological activities of essential oils and their constituents of different 122 

chemotypes of Cinnamomum camphora. The activity of essential oils of different 123 

Cinnamomum camphora chemotypes against plant fungal pathogens and stored product 124 

insects, their mechanism and post-harvest applications and pharmacological activity was 125 

evaluated [28]. 126 

 127 

6.1. Antifungal activity of essential oils  128 

A Research examined Cinnamomum camphora essential oil's antifungal, anti-aflatoxin and 129 

antioxidant effectiveness against 14 mold species isolated from wheat and chickpea plants. 130 

Aspergillus niger, Aspergillus terreus, Aspergillus nidulans, Aspergillus candidus, Aspergillus 131 

fumigatus, Alternaria alternata, Curvularia lunata, Cladosporium cladosporioides, Fusarium 132 

oxysporum, Fusarium nivale, Penicillium italicum, Penicillium citrinum and Mycelia sterilia 133 

along with toxigenic strain of A. flavus (LHP-10). The antifungal activity of test EOs against 134 

the 14 storage mold species was recorded in terms of minimum inhibitory concentration MIC 135 

[28]. The EO Cinnamomum camphora (leaves) exhibited pronounced efficacy against test 136 

mold species (MIC 5.0 μL/mL) inhibited aflatoxin secretion at 1.0 μL/mL, which showed 137 

significant inhibition of sporulation in fungal mycelia on increasing concentration up to the 138 

MIC, which could also be a reason for its enhanced anti-aflatoxin activity below the MIC. 139 

EO's antioxidant activity was discovered to be higher than some commercially available EO-140 

based parts in terms of IC50 value (31.85 μL/mL) [28]. Other study investigates the 141 

antioxidant capacity from peel and seed of Cinnamomum camphora by DPPH, metal 142 

chelating and ABTS assays. The results showed that the extracts from seed didn't have 143 

antioxidant activity by compression and n-hexane extraction. These results indicated that the 144 

antioxidant activity comes mainly from the peel. Water or n-butanol fraction of peel displayed 145 

the higher inhibitor activity than ethyl acetate fraction [29]. 146 

Recently, essential oils have been introduced for their fungicidal activity to prevent 147 

agricultural pathogenic fungi and shown that probing efficiency in the treatment of 148 

Choanephora and other fungi. Furthermore, Nepal's leaf oil had important antifungal activity 149 

against Aspergillus niger [30]. Extract of leaf Cinnamomum camphora that used by 150 

Himalayan people, were investigated against Alternaria alternata and Curvularia lunata 151 

using bioautography. Cinnamomum Camphora developed an inhibition zone of 12 mm in 152 

diameter against Curvularia. Lunata and a diameter of 9 mm against Alternaria alternata 153 

[31]. 154 
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 155 

6.2. Cinnamomum essential oil as an Antibacterial agent 156 

Recently, various studies have been carried out on the pharmacological activity of essential 157 

oil Cinnamomum Camphora. Studies have been conducted on Gram-positive and Gram-158 

negative bacteria [32-33]. In another research, antimicrobial characteristics were assessed by 159 

five food-related bacteria, including Escherichia coli ATCC 25922, Pseudomonas aeruginosa 160 

ATCC 27853, Salmonella enterica ATCC 14028, Staphylococcus aureus ATCC 25925 and 161 

Bacillus subtilis ATCC 6633, using both the agar disk diffusion technique and the broth 162 

dilution process [34]. The inhibition zone diameter (DIZ) values for all tested bacterial strains 163 

were within the range of 16.33 ± 1.70 mm and 18.33 ± 0.47 mm, while the minimum 164 

inhibitory (MIC) and minimum bactericidal (MBC) values for tested bacterial strains were 165 

within the range of 3.9-31.25 mg / mL and 7.8-62.5 mg / mL respectively [34]. 166 

 167 

6.3. Anticandidal activity of Cinnamomum camphora essential oil  168 

Candida albicans is the most popular species of Candida in the world that can cause any 169 

clinical mycoses [35]. While prescribed antifungals may be necessary for the treatment of 170 

invasive or chronic infections, natural remedies may provide a safer alternative for less severe 171 

infections. Cinnamaldehyde tends to occur in the bark of Cinnamon trees, as well as different 172 

types of Cinnamomum family, such as camphor and cassia. Cinnamaldehyde is convincing to 173 

restrain the development of microscopic organisms, more like yeast, filamentous molds. 174 

Nevertheless, for yeasts, cinnamaldehyde MIC is high ranging from 100 mg / ml to 450 mg / 175 

ml [36]. 176 

Cinnamomum camphora was teste to establish the anticandidal activity with two standard 177 

antibiotics, miconazole (1000 µg/ ml) and clotrimazole (1000 µg /ml) against Candida 178 

albicans. The oil and antibiotics antimycotic activity were determined by testing the 179 

inhibition zone (IZ).  The essential oil was more effective than the two synthetic antibiotics 180 

with zone of inhibition (10.67 mm), and Minimum inhibitory concentration (3180 µg/ ml). 181 

The two referred antibiotics miconazole and clotrimazole showed lowest ZI 1.44 and 1.39 182 

mm, respectively, in comparison with the oil [35]. 183 

 184 

6.4. Insecticide and repellent activity of Cinnamomum camphora essential oil 185 

Recently the essential oil activity continues to be a subject of interest in agricultural crops 186 

pests. The pesticide activity against cotton aphids of tree essential oils was investigated by 187 

contact toxicity assay [26]. Researches showed higher contact toxicity of essential oil from 188 
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seeds (LC50 146, 78 mg/L) more than leaves (LC50 245, 79 mg/L) and twigs (LC50 274, 99 189 

mg/L) compared with the commercial insecticide imidacloprid (LC50 3.58 mg/L). Repellent 190 

assay of seeds essential oil was more effective at the concentration of 20 μL/ml after 24h of 191 

treatment. In another study against two stored product pests conducted by Shanshan Guo et al. 192 

(2016), showed that the essential oil and the individual compounds D-camphor, 1.8-cineol 193 

exhibits a high efficacy against red flour beetle (Tribolium castaneum) and the cigarette beetle 194 

(Lasioderma serricorne) by contact activity with LD50 values of 19.0 and 10.1 ug/adult, 195 

respectively [26].  196 

Solenopsis invicta Buren, imported red fire ant (RIFA), causes severe damage to humans and 197 

animals as well as to the environment. Chemical treatment is the main strategy of RIFA, 198 

which may also be poisonous to the environment.  In recent years, several studies have shown 199 

that essential oils (EOs) obtained from plants are toxic to different pests. The insecticidal 200 

activity of Camphor EO was evaluated by fumigant toxicity to workers of RIFA.  Results of 201 

the fumigant toxicity test showed that the deadly dose of the EO (LC50) was 1.67 and 4.28μg 202 

/ml for both minor and major workers at 24 h, respectively; knockdown time (KT50) was 203 

10.82 and 14.73 h. The ants' lowest average mortality at 2.55 g / ml after 72 h was 84.89%. 204 

Camphor EO has shown fumigant toxicity to minor and major employees as demonstrated by 205 

the effects on behaviors that attack, feed and climb [37].  Strong fumigant toxicity with LC₅₀ 206 

value of 2.50 mg/L was found in another research against Lasioderma serricorne, 207 

Cinnamomum camphora leaves essential oil. There was also powerful fumigant toxicity 208 

against L in the isolated compounds D-camphor and linalool. Serricorne adults with 2.36 and 209 

18.04mg / L LC50 values, respectively. Cinnamomum camphora leaves essential oil also 210 

showed strong toxicity to adults with LD50 of 21.25 μg / adult to Lasioderma serricorne 211 

relative to beneficial control pyrethrins of 0.24 μg / adult LD50. Camphor EO's fumigant 212 

toxicity stated that this substance could be a prospective option for developing 213 

environmentally friendly pest control products [38]. 214 

Mosquitoes can spread various infectious diseases, in Southeast Asia Anopheles stephensi is 215 

the main malaria vector. The unreasonable long-term use of Chemical insecticides begun to 216 

lead to the destruction of the ecological balance which make the need of for new 217 

environmentally sustainable initiatives and mosquito control strategies is an urgent need [39]. 218 

Plant extracts containing camphor can be also developed as larvicides against pests. In the 219 

study that investigate the larvicidal activity of the essential oil from leaf of C. camphora (L.) 220 

against Anopheles stephensi. The results showed an efficiency larvicidal potential with   The 221 
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LC50 and LC95 determined as 0.146% and 1.057% at 1 h, 0.031% and 0.237% at 12 h, 222 

0.026% and 0.128% at 24 h, respectively [39]. In another study that investigate larvicidal 223 

activities against Anopheles sinensis larvae, showed that essential oils from Cinnamomum 224 

camphora may be effective with LC50 (109.40 μg/mL) [40]. 225 

 226 

6.5. Protective effect of Cinnamomum camphora leaves extract against atrazine induced 227 

genotoxicity and biochemical changes on mice 228 

Triazine herbicides are one of the world's largest herbicide groups. Specific in vitro and in 229 

vivo studies have shown AT's ability to cause serious health risks. Cinnamomum camphora 230 

has been used in traditional medicine for a long time [41]. This study was conducted to 231 

investigate the protective effect of Cinnamomum Camphora Leaves Extract (CLE) against 232 

genotoxicity caused by AT and biochemical changes in mice. The findings showed a 233 

significant decrease in the percentage of micronuclei, chromosomal aberrations and DNA 234 

damage in all tissues examined relative with mice treated with AT. It also regulates enzymes 235 

such as glutathione and lipid peroxidase. These results clearly demonstrated CLE's protective 236 

effect in mitigating genotoxicity and biochemical changes induced by AT [41].  237 

 238 

6.6. The algicidal properties of Cinnamomum camphora extracts 239 

Due to the release of secondary metabolites including volatile organic compounds (VOCs) 240 

and algal contaminants, algal blooms cause several ecological problems and reduce water 241 

quality. Developing a new generation of algaecides that should be efficient, economical and 242 

environmentally friendly in controlling unwanted algae is important. Plants can prevent algal 243 

growth effectively and degrade in nature, which are considerate the possible origin of new 244 

algaecides. The inhibitory effects of Cinnamomum camphora fresh leaves extracts was studies 245 

on the growth of standard cyanobacteria Microcystis aeruginosa and green algae 246 

Chlamydomonas reinhardtii species [42]. Cinnamomum camphora fresh leaf water extracts 247 

showed inhibitory effects on Microcystis aeruginosa cells growth. The methanol extracts 248 

from Cinnamomum camphora leaf also had inhibitory effects on Microcystis aeruginosa cells, 249 

and the inhibitory effect at the same concentration was greater than that of water extracts. In 250 

the same way as Microcystis aeruginosa, Chlamydomonas reinhardtii also had greatly 251 

inhibited the growth of Chlamydomonas reinhardtii cells. Extracts of water and methanol 252 

from Cinnamomum camphora and extracts of methanol demonstrated stronger inhibitory 253 

effects compared to water extracts at the same concentration. Meanwhile, all Chlamydomonas 254 

reinhardtii were destroy by the methanol extracts at 15 mg ml
−1

 [42]. 255 
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 256 

6.7. Acaricidal activity of compounds from Cinnamomum camphora against the carmine 257 

spidermite, Tetranychus cinnabarinus 258 

Between arthropod pests, the carmine spider mite, Tetranychus cinnabarinus (Boisduval), is 259 

considerate one of the most common, highly polyphagous pests of a wide range of fields and 260 

greenhouse crops worldwide. This mite control still mainly based on the use of synthetic 261 

chemical pesticides [43]. A slide-dip bioassay evaluated the acaricidal activity of both the 262 

Camphora extract and the compounds obtained from the active fractions, 2,4-di-tert-263 

butylphenol and ethyl oleate. The results showed potential acaricidal activity against 264 

Tetranychus cinnabarinus with Cinnamomum camphora extract and its two active 265 

components. The LC50 levels of 2,4-di-tert-butylphenol and ethyl oleate were found to be 266 

1850.94 and 2481.65 mg.kg
−1

 at 7 days after treatment in a potted seedling study [43].  267 

 268 

6.8. Study the nematicidal efficiency of Cinnamomum camphora extracted saponins and 269 

their formulations on root-knot nematodes Meloidogyne spp 270 

Plant parasitic nematodes constitute one of the most important pest groups of the economic 271 

crops, Nematode root-knot diseases are regulated effectively and mainly by synthetic 272 

nematicides. But it has been reported that artificial nematicides are a source of water, nutrition 273 

and environmental pollution. The screening of naturally occurring plant secondary 274 

compounds for enough nematicidal behavior was an option [44]. Total saponin was extracted 275 

from Cinnamomum camphora, the nematicidal efficacy was tested by dipping and migration 276 

techniques against second-stage larvae under laboratory conditions. In green house 277 

conditions, the effect of the tested saponins on the penetration of second stage larvae into egg-278 

plant roots was also studied. The results showed that the saponins derived from Cinnamomum 279 

camphora do not have any nematic efficacy on root-knot nematode [44].  280 

 281 

6.9. Anti-inflammatory properties of Cinnamomum camphora 282 

Camphor tree, Cinnamomum camphora it is the source of natural camphor, used commonly in 283 

medicine in various application: the treatment of muscular strains, rheumatic conditions, 284 

inflammations and as antiseptic [45-48]. To know Cinnamomum camphora anti-inflammatory 285 

action in investigating the camphor's modulatory impact on macrophage-mediated 286 

inflammatory events such as cytokine production, nitric oxide (NO) release, prostaglandin E2 287 

(PGE2) release adhesion molecules and oxidative stress functional activation. The findings 288 

have an important immunomodulatory impact on different inflammatory conditions. In 289 
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addition, there is a strong potential for nutritional polyphenols from Cinnamomum to become 290 

the next generation of nutritional variables that have inflammatory health impacts beyond 291 

synthetic drugs [2]. 292 

 293 

6.10. Cinnamomum camphora extracts are beneficial against oxidative stress, and 294 

inflammation and lipid metabolism disturbances in diet‑induced obese rats 295 

Obesity epidemic can lead to diverse diseases including type 2 diabetes, hypertension and 296 

various cancers. Thus, obesity is also considered as a status of chronic oxidative stress. The 297 

results shown that Cinnamomum camphora seed kernel oil (CCSKO) may promote the 298 

mobilization and decomposition of fat and decrease fat accumulation in adipose tissue and 299 

improve lipid metabolism. However, other mechanisms by which CCKSO improve 300 

hepatocellular injury, and have anti-inflammatory effect in high fat diet (HFD)-induced obese 301 

rats. These may partly account for the improvement of CCSKO in amelioration of oxidative 302 

stress [49]. In traditional medicine Cinnamomum camphora has been prescribed for the 303 

treatment of various inflammatory diseases. Methanol extract and its fractions obtained by 304 

solvent partition with hexane and ethyl acetate prepared under non-cytotoxic (less than 100 305 

µg/ml) conditions to investigate the potential anti-inflammatory mechanisms [50]. The results 306 

obtained shown that ethyl acetate and n-butanol extracts showed a strong anti-oxidative 307 

activity with IC50 values of 14 and 15µM, severally, once tested by the 1,1-diphenyl-2-308 

picrylhydrazyl (DPPH) and xanthine oxide (XO) assays. Consider these results the anti-309 

inflammatory activity of Cinnamomum camphora may be attributable to the regulation of 310 

cytokine, nitric oxide (NO) and prostaglandin E2 (PGE2) development and oxidative stress, 311 

and to the subfractions examined, the ethyl acetate extract may be further studied to isolate 312 

the active anti-inflammatory principles [50]. 313 

 314 

6.11. Effects of Cinnamomum camphora on male rats’ sexual behaviors 315 

Camphor has been used both as an aphrodisiac and as an anti-aphrodisiac in the folk medicine 316 

of Iran. The finding research on the impact of camphor injection of ICV on concentration of 317 

GnRH, LH, FSH and testerone showed minor change in GnRH and sexual hormones. 318 

Subcutaneous camphor injection for 5 days also caused a slight decline in GnRH, LH, and 319 

FSH. The camphor's effect on sexual performance requires more studies [51-52]. 320 

 321 

6.13. An investigation of anti-depressant activity of Cinnamomum camphora oil in 322 

experimental mice 323 
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Cinnamomum camphora oil (CCO) has been referred for multiple disease therapy in the 324 

Indian traditional medicine scheme, including its antidepressant activity. Antidepressant 325 

activity assessment was performed in experimental animals using different depression models 326 

using 3 doses of Cinnamomum camphora oil, 250 mg / kg, 500 mg / kg, and 750 mg / kg [54]. 327 

The results indicate that in the Forced Swim Test (FST) & Tail Suspension Test (TST), which 328 

was important compared to control, animals treated with 3 doses of CCO showed a reduction 329 

in their immobility times. The essential oil of Cinnamomum camphora may have an 330 

antidepressant like effect [54].  331 

 332 

6.15. Anthelmintic activity of Cinnamomum Camphor leaves 333 

For the evaluation of anthelmintic activity in vitro, adult earthworms (Pheretima posthuma), 334 

roundworms (Ascaridia galli) and tapeworms (Raillietina spiralis) were used. Different levels 335 

(10-70 mg / ml) of Cinnamomum camphora leaves aqueous extract have been evaluated in the 336 

bioassay [56]. Piperazine citrate (10 mg / ml) has been used as a normal reference drug while 337 

distilled water has been used as control. It was noted that the worms were determined when 338 

paralysis and death occurred. Extract showed significant anthelmintic activity at a 339 

concentration of 50 mg / ml [56].  The result shows that aqueous extract has vermicidal 340 

activity and is found to be effective as an anthelmintic. Therefore, the aqueous extract of 341 

Cinnamomum camphora leaves' anthelmintic activity has been recorded [56].  342 

 343 

6.16. Anticonvulsant and neuroprotective effects of methanolic extract of Cinnamomum 344 

camphora leaves in rat brain 345 

Epilepsy is one of the most prevalent chronic neurological disorders, characterized by 346 

repeated excessive, uncontrolled exercise of either portion or all the central nervous system 347 

called epileptic seizures. A seizure is the physical outcome or behavioral changes following 348 

an episode of abnormal electrical activity in the brain [57-59]. Medicinal plant records have 349 

been improved over the past two centuries and the research of different medicinal products 350 

obtained from plants has resulted in the discovery of some clinically useful drugs that have 351 

played a vital role in human disease treatment. Cinnamomum methanolic extract's 352 

anticonvulsant and neuroprotective effects to further explore Camphora's potential activity on 353 

the central nervous system. Cinnamomum camphora leaves (MECC) were studied for seizures 354 

and acetylcholinesterase (AChE)-induced peak electroshock seizures (MES) and 355 

pentylenetetrazol (PTZ) activity. Results showed that MECC (50 and 100 mg / kg b.w., p.o.)  356 

showed anticonvulsant conduct as shown by a significant reduction (P < 0.05, P < 0.01)  in 357 
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the length of the hind limb tonic extender in the MES seizure model and a significant boost  358 

(P < 0.05, P < 0.01)  in the clonic seizure; decreased seizure duration, enhanced protection 359 

proportion and percentage boost (P < 0.05, P < 0.01).  MECC at 50 and 100 mg / kg b.w., 360 

p.o., also showed dose-dependent neuroprotective activity as indicated by significant 361 

reduction in MDA levels, AChE activity and increased GSH levels. These results show that 362 

MECC may have anticonvulsant and neuroprotective effects that may be related to increased 363 

levels of GABA, AChE inhibition, and brain inflammation and antioxidant activity [60-61]. 364 

 365 

Conclusion 366 

Cinnamomum belongs to the Lauraceae family. Many of these species yield aromatic volatile 367 

oils, depending on the nature of the chemical composition. Camphor has a long history of 368 

medicinal herbal use in many different cultures. The compiled analysis showed that various 369 

species of the Cinnamomum genius possessed essential oils with a wide range of variations in 370 

their chemical composition in samples obtained from distinct countries. The major 371 

components reported in the essential oils of the Cinnamomum camphora were camphor, 372 

linalool, 1.8-cineol, d-borneol currently, there are different chemotypes observed worldwide 373 

for Cinnamomum camphora oils have proven their effectiveness as repellent agent against 374 

stored product pests, an antifungal and antibacterial propriety, as well the pharmacological 375 

activity as anthelmintic activity, anticandidial, anticonvulsant and neuroprotective, anti-376 

inflammatory, anti-depressant and antioxidant activities. For external applications, it is used 377 

against headaches and pain. 378 
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