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Supplementary Table S1. Quantitative efficacy metrics (LC₅₀, LC₉₀, LD₅₀) for plant extracts and essential oils tested 
against tick species. 

Plant extracts or oils Tick species Quantitative LC₅₀ values Reference 

Carthamus tinctorius; 
Nasturtium officinale; mixture 
1:1 

Hyalomma scupense LC₅₀ 61.78 mg/mL; LC₅₀ 84.16 
mg/mL; LC₅₀ 47.96 mg/mL 

[1] 

Origanum onites Rhipicephalus turanicus LC₅₀ 2.34 %; LC90 7.12 % [2] 

Alstonia scholaris; Sida 
cordifolia 

Hyalomma anatolicum LC₅₀ 0.71 %; LC₅₀ 0.42 % [3] 

Thymol; 1.8 cineole Rhipicephalus microplus Thymol LC₅₀ 0.28 mg/mL and 
LC90 0.64 mg/mL; cineole LC₅₀ 
0.64 mg/mL and LC90 2.66 
mg/mL 

[4] 

Ocimum gratissimum; Alpinia 
zerumbet; Mesosphaerum 
suaveolens 

Rhipicephalus microplus LC₅₀ 11.9 mg/mL; LC₅₀ 19.7 
mg/mL; LC₅₀ 51.6 mg/mL 

[5] 

O. minutiflorum oil; D. hastata 
oil 

Rhipicephalus sanguineus O. minutiflorum LC₅₀ 0.101 % and 
LC90 0.125 %; D. hastata LC₅₀ 
0.937 % and LC90 2.1 % 

[6] 

Cinnamomum cassia extract; C. 
cassia oil; (E) cinnamaldehyde 

Haemaphysalis longicornis 
larvae and nymphs 

Extract LC₅₀ 11.56 mg/mL and 
LC₅₀ 49.18 mg/mL; oil LC₅₀ 3.81 
mg/mL and LC₅₀ 21.31 mg/mL; 
cinnamaldehyde LC₅₀ 3.15 
mg/mL and LC₅₀ 16.93 mg/mL 

[7] 

A. columnaris oil; N. pancheri 
oil 

Rhipicephalus microplus Effective oil equivalents 2.36 and 
3.51 (LC₅₀ equivalent) 

[8] 

C. sempervirens ethanol extract Rhipicephalus annulatus LC₅₀ 12.2 % [9] 

Thymol Rhipicephalus microplus LC₅₀ 3.45 mg/mL [10] 

Ocotea elegans oil Rhipicephalus microplus LC₅₀ 59.68 mg/mL [11] 

Acmella oleracea hexane 
extract 

Rhipicephalus microplus LC₅₀ 79.7 mg/mL [12] 

(E) cinnamaldehyde; thymol; 
carvacrol 

Amblyomma sculptum; 
Dermacentor nitens 

For A. sculptum: LC₅₀ 1.40 
mg/mL, LC₅₀ 2.04 mg/mL, LC₅₀ 
3.49 mg/mL. For D. nitens: LC₅₀ 
1.68 mg/mL, LC₅₀ 2.17 mg/mL, 
LC₅₀ 3.33 mg/mL 

[13] 
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Rosmarinus officinalis extract Rhipicephalus sanguineus LC₅₀ 2.286 microlitre per ml; 
LC90 5.380 microlitre per ml 

[14] 

Ocimum gratissimum; Ocimum 
canum 

Tick not specified LC₅₀ 1.01 % and LC₅₀ 11.33 %; 
LC90 5.05 % and LC90 30.04 % 

[15] 

Ocimum gratissimum oil 
(December and September); p 
cymene; thymol; gamma 
terpinene 

Rhipicephalus microplus December LC₅₀ 0.84 mg/mL; 
September LC₅₀ 1.58 mg/mL; p 
cymene LC₅₀ 1.41 mg/mL; thymol 
LC₅₀ 1.81 mg/mL; gamma 
terpinene LC₅₀ 3.08 mg/mL 

[16] 

 

Supplementary Table S2. GC–MS chromatographic analysis of plant extracts and essential oils used in 
ethnoveterinary tick control. 

 

Plant_or_extract Key_compounds Referenc
e 

Rhododendron arboreum leaf extract Limonene, Caryophyllene, 3 Heptanoic acid methyl 
ester, Phenol derivative 

[17] 

Momordica charantia ethanol extract Vitamin E, Gentisic acid, Cucurbitacin B dihydro [18] 

Boswellia ovalifoliolata leaf extract Secondary metabolites [19] 

Polyalthia longifolia, Annona senegalensis Phthalates, Fatty acid esters, Caryophyllene [20] 

Dichrostachys cinerea fractions DCR1 and 
DCR2 

Caryophyllene, Phthalate derivatives, Fatty acids [21] 

Sideritis sipylea essential oil and extract Monoterpenes, Sesquiterpenes, Fatty acids [22] 

Osmanthus fragrans essential oil Secoiridoids, Terpenoids, Phenolic glycosides [23] 

Telosma cordata extract Primary and secondary metabolites [24] 

Euphorbia hirta, Senna alata extracts Gamma tocopherol, Oleic acid, n Hexadecanoic acid, 
Quercetin, 9 Octadecenal 

[25] 

Malva sylvestris essential oil Oleic acid, Palmitic acid, Phytone, p Vinylguaiacol, 
Phytol 

[26] 

Dittrichia graveolens extracts Quinic acid glycosides, Gamma sitosterol, Sucrose [27] 

Artemisia herba alba, Mentha pulegium, 
Cedrus atlantica essential oils 

Camphor, Pulegone, Beta himachalene [28] 

Citrus sinensis peel, leaf, flower oils Limonene, Beta pinene, Terpenes [29] 

Scotch thistle extract (Cirsium species) Arctiin, Arctigenin, Matairesinol [30] 

Gynochthodes ridsdalei stem extract Sterols, Anthraquinones, Vitamins [31] 
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Nardostachys chinensis essential oil Terpenoids, Sesquiterpenes, Monoterpenes [32] 

Hyptis capitata extract Diterpenes, Triterpenes, Sesquiterpenes, Esters, 
Alcohols 

[33] 

Rhododendron tomentosum essential oil Myrica gale displays 1,8-cineole, alpha-terpineol, 4-
terpineol, and thujenol; and Artemisia absinthium 

[34] 

Various essential oils Terpenoid constituents [35] 

Beta vulgaris organic extracts Fatty acid methyl esters, Organic acids [36] 

Citrus sinensis var balady peel oil Beta pinene, Limonene, D Limonene [37] 

Multiple essential oil extracts Terpenoids, Polyphenols, Saponins, Tannins, 
Flavonoids 

[38] 

Spilanthes paniculata extracts Monoterpenes, Sesquiterpenes,  [39] 

Calligonum comosum extracts Volatile components [40] 

Prangos uloptera methanol extract Butyl octanoate, 9 Octadecenoic acid, Alpha pinene [41] 

Citrus hystrix essential oil Limonene, Citronellal, Linalool, Terpinen derivatives [42] 

Artemisia vulgaris essential oil Terpenoid constituents [43] 

Rosmarinus officinalis essential oil Verbenone, 1,8-cineol [44] 

Ocimum species essential oils Limonene, Terpenoids, Sesquiterpenes [45] 

Capsicum frutescens methanol extract Cis-13-octadecenoic acid [46] 

Essential oil extracts from multiple species Furanosesquiterpenoids, Terpenoids [47] 

Various plant extracts Terpenoids, Polyphenols, Aromatic esters [48] 
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