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Review

Systematic Review on Chemical Diversity 
and Biological Activities of Essential Oils 

from the Genus Blumea (Asteraceae) 

Essential oils from plants have been widely used in the prevention and treatment of 
numerous human diseases in many parts of the world for thousands of years.. Plants 
of the genus Blumea comprise about 80 species and are distributed in tropical and 
subtropical Asia, Africa, and Oceania; thirty of which are distributed in the southern 
provinces of China. The genus has been used locally in the treatment of bronchitis, blood 
diseases, fevers, and to alleviate a burning sensation. Over the last years, Blumea species 
have attracted great interest due to the variety of their essential oils, bioactive compounds, 
and pharmacological activities. This work provides comprehensive information regarding 
the essential oils from Blumea species concerning their medicinal uses, chemical 
composition, and bioactivities. The relevant information about the genus Blumea was 
gathered through electronic databases from 1989 to 2022, including Pubmed, SciFinder, 
Scopus, Google Scholar, and Web of Science. Based on existing studies of the genus 
Blumea, a total of eighteen species have been reported on the composition of the 
essential oil. The essential oils are mainly composed of β-caryophyllene, germacrene 
D, and borneol as the most abundant components. Moreover, essential oils also possess 
a wide spectrum of pharmacology such as larvicidal, antimicrobial, anti-inflammatory, 
cytotoxicity, and fumigant toxicity. As a source of traditional folk medicine, the Blumea 
genus has high medicinal value, and they are widely used in medicine. Therefore, further 
systematic, and comprehensive research on the genus Blumea is still required to provide 
a scientific basis for its clinical applications. 
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1. INTRODUCTION

The Asteraceae is the largest family of flora in the world, comprising about 
1550 genera and about 23,000 species. It comprises 10% of all flowering 
plant species. Most species of Asteraceae are annual, biennial, or perennial 
herbaceous plants, but there are also shrubs, vines, and trees [1]. The family 
has a widespread distribution, from subpolar to tropical regions in a wide 
variety of habitats. The largest proportion of the species occurs in the arid 
and semi-arid regions of subtropical and lower temperate latitudes. Besides, 
Asteraceae is an economically important family, providing food staples, gar-
den plants, and herbal medicines [2]. 
Blumea is a genus of flowering plants of the family Asteraceae. Blumea is 
a genus with ca. 80 species and is classified in the subtribe Matricariinae 
of Anthemideae. It is mainly found in tropical and subtropical Asia, Africa, 
and Oceania. It is a small tree and shrub, characterised by disciform capit-
ula with outer filiform female florets and inner tubular bisexual florets, tailed 
anthers, and cypsela wall epidermis with one large oxalate crystal in each 
cell [3]. This genus includes some important medicinal plants largely used 
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in traditional medicine. Some members of this genus 
are also used as herbal teas and condiments both in 
fresh and dried form due to their distinct aroma [4]. In 
the southern regions of China, thirty different species 
were reported, among which two of them, B. balsam-
ifera and B. riparia, are utilised as conventional herbal 
remedies [5]. 
Since 1900s, more than 70 constituents have been 
isolated from the genus Blumea, including flavonoids, 
monoterpenes, sesquiterpenes, acetylenic thio-
phenes, triterpenoids, xanthenes, and diterpenes, 
and successfully exhibited significant bioactivities 
such as insecticidal, hepatoprotective, antitumor, an-
tifungal, and antioxidant activities [6]. 
Essential oils from Blumea plants have shown a wide 
range of pharmacological activities, such as antimi-
crobial, antioxidant, and insecticidal. Recently, the 
volatile oil from B. balsamifera has been used to make 
over-the-counter medications, such as Jinhoujian 
spray, and used in China to treat throat sores and 
canker sores for decades. Besides those with throat 
sores, some patients in China who had larynx and 
hypopharynx cancer have taken Jinhoujian spraying 
as a part of their treatment. In addition, due to its 
unique scent, the B. balsamifera oil has been used 
as a cosmetics additive. For example, gynaecological 
lotions and shampoo liquids containing essential oils 
have been selling well in Southeast Asia for the last 
few years [7-8]. Also, the essential oil from B. mem-
branacea produces a marked and long-lasting fall in 
the blood pressure of anaesthetised dogs, exerts a 
direct depressant action on frog hearts, and has a 
spasmolytic effect on rabbit ilea [9].
Recently, essential oils and other aromatic com-
pounds sourced from plants and used as alterna-
tive medicine are gaining interest. Hence, the review 
regarding Blumea essential oils needs to be carried 
out to simplify and compile the information. The infor-
mation was collected via electronic searches in da-
tabases such as Scopus, PubMed, Science Direct, 
SciFinder, and Google Scholar. This review aims to 
give an overview of all published reports on the chem-
ical composition, biological activities, and medicinal 
uses of Blumea essential oils.

2. SEARCH STRATEGY

The protocol for performing this study was developed 
following the Preferred Reporting Items for Systemat-
ic Reviews and Meta-Analyses statement (PRISMA) 
[10] (a) the first step was to exclude duplicate articles, 
(b) titles and abstracts were then read and the inclu-
sion and exclusion criteria were applied and (c) all arti-
cles resulting from this stage were read in full, and the 
inclusion and exclusion criteria were applied again. 
Figure 1 shows the flow diagram of the identifica-
tion and selection of articles. Following this step, we 
reached the articles chosen for this study. This sys-
tematic review was conducted through searches us-

ing Scopus, PubMed, Science Direct, SciFinder, and 
Google Scholar. The keywords used were ‘Blumea’, 
‘essential oil’, and ‘biological activity’ articles over the 
period from the beginning of the database until De-
cember 2022. 
The inclusion of articles considered the following cri-
teria: (1) type of publication - original research articles, 
(2) only articles in English, (3) articles must have the 
chemical composition of Blumea essential oils, (4) 
articles must discuss the bioactivity of the essential 
oils. As exclusion criteria, the following were used: (1) 
articles that did not have the search terms in the title 
and abstract; (2) review articles, (3) full-text articles 
not found, (4) articles without one of the keywords 
and (5) articles that did not have the essential oil com-
position. 

3. MEDICINAL USES 

The Blumea genus includes some key medicinal 
plants largely used in traditional medicine. Among the 
Blumea species, B. balsamifera is one of the best-
known species and it is very often cultivated locally 
where it is known as ‘sambong’. It has been widely 
used as medicine for thousands of years in Southeast 
Asia countries, such as China, Malaysia, Thailand, 
Vietnam, and the Philippines. In China, it is gener-
ally used as incense due to its richness of essential 
oils. Besides, the leaves were used as a crude Chi-
nese traditional medicinal material to treat eczema, 
dermatitis, beriberi, lumbago, menorrhagia, rheuma-
tism, and skin injury, and as an insecticide [6]. Table I 
shows the medicinal uses of several Blumea species 
[11-28].

Figure 1 - PRISMA flow diagram of included studies 
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4. ESSENTIAL OILS ANALYSIS
Generally, the volatile components of Blumea spp. 
were identified by Gas Chromatography (GC-FID) 
and Gas Chromatography-Mass Spectrometry (GC-
MS). The plant parts, studies focused on many mate-
rials such as leaves, flowers, stems, twigs as well as 
aerial part. Data analysis of the GC-FID results were 
conducted using the calculation of Kovats index of 
homologous alkane (e.g., C7 to C20, while GC-MS 
mass spectrum was identified by comparison with in-
tegrated NIST library and Adams.
In previous studies, eighteen Blumea species were 
described on the composition of the essential oils 
[29-53]. These were B. lacera [12, 29-31], B. sinuata 
[12], B. riparia [13], B. paniculata [32], B. balsamifera 
[33-40], B. lanceolaria [41], B. eriantha [17, 42], B. 
malcolmii [43], B. mollis [44, 45], B. densiflora [46], B. 
perrottetiana [47], B. megacephala [48], B. martiniana 
[20], B. gariepina [49], B. brevipes [50], B. lanceolaria 

[51], B. virens [52], and B. oxyodonta [53]. 
Most of the species were reported from China, In-
dia, and Vietnam, in addition to Bangladesh, Kenya, 
Nepal, Nigeria, and Zambia. The highest yield was 
shown by the B. balsamifera leaf oil from China which 
gave 3.25-3.42% [35, 38].

5. ESSENTIAL OILS COMPOSITION

Investigation of chemical components identified in 
Blumea essential oils shows that the oil consists of 
several groups of components, which are mono-
terpene hydrocarbons, oxygenated monoterpenes, 
sesquiterpene hydrocarbons, oxygenated sesquiter-
penes, ester, and ketone. Besides, B. lacera essen-
tial oil from Nepal [30] reported the highest chemical 
components, consisting in 72 components. Table II 
shows the major components identified in Blumea 
essential oils from various localities.

Table I - Medicinal uses of several Blumea species 
 

Species  Medicinal uses References 
B. lacera Used as an expectorant, diuretic, astringent, antispasmodic, antipyretic, antioxidant, antidiarrheal, liver 

tonic, and stimulant. 
[11] 

B. sinuata Its leaves and stems are used to treat boils, remove toxins from the body, and stop bleeding. [12] 
B. riparia In Chinese traditional medicine, the plant is used to treat headaches, hypertension, colic, and 

gynecological diseases. In Malaysia, root decoction is used to treat cough, stomachache, and edema. 
[13] 

B. paniculata The whole plant is used for the treatment of diarrhea, fever, and parasites, while the roots are used to 
control stomachache. In veterinary medicine, leave and fruit paste is used as a wound healing of 
cattle. 

[14] 

B. balsamifera The leaves have been employed for the treatment of eczema, beriberi, menorrhagia, dermatitis, 
lumbago, rheumatism, and skin injury. 

[15] 

B. lanceolaria The leaves are used for the treatment of bronchitis, aphthae, and asthma. In India, the plant is used as 
an anti-cancer agent, and leaves juice is useful for wound healing, chronic ulcers, and infusion of 
leaves to control dysentery. 

[16] 

B. membranacea The essential oil led to blood pressure reduction. [9] 
B. eriantha The juice extracted from this herb has been reported as a carminative, while the warm leaf infusion is 

used as sudorific, and the cold infusion is considered as a diuretic and herbal emmenagogue. 
[17] 

B. densiflora   This plant is used to drive away mosquitoes by burning, and its juice used to prevent mosquito bites in 
South China because of its light, borneol-like odor 

[18] 

B. megacephala The plant is edible and used for malaria, bronchitis, puerperal metrorrhagia, puerperal edema, and 
barrenness. 

[19] 

B. martiniana It has been used for the treatment of parasites and rheumatism in folklore medicine of Yunnan, China. [20] 
B. perrottetiana It is a common aromatic weed of savannah farms and has been used as an insect repellent and as an 

anthelmintic. 
[21] 

B. mollis The leaf of the plant is traditionally used for skin diseases and the boiled herb is used to treat diarrhea. [22] 
B. brevipes The plant is traditionally administered after birth and in the treatment of the sexual disorder. [23] 
B. laciniata  In Bangladesh, this herb is used as a folk medicine to treat a range of ailments, including respiratory 

and blood diseases, fevers, ulcers, and burning sensations. It is also used in Indian and Chinese 
traditional medicine systems. 

[24] 

B. aromatica It has been widely used as traditional Chinese medicine for the treatment of rheumatism, arthralgia, 
and eczema. 

[25] 

B. axillaris The plant is used in the treatment of skin diseases, wounds, external parasites, diarrhea, asthma, and 
dropsy. 

[26] 

B. oxyodonta The decoction of the roots is used for the treatment of impotency and spermatorrhea. [14] 
B. obliqua It is used as remedies for malaria, influenza, bronchitis, and asthma. [27] 
B. arfakiana The leaves are used in the traditional medicine of Papua New Guinea for the treatment of stomach 

pains, insect bites, and anemia. 
[28] 
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Table II - Major chemical components identified from Blumea essential oils 
 
Species Locality Part Yield (%) Identification 

(No. %) 
Major components References 

B. lacera Vietnam Floral 1.10 32, 97.7 (E)-Caryophyllene (23.8%), germacrene D 
(18.5%), thymohydroquinone dimethyl ether 
(5.0%), γ-curcumene (5.9%), ar-curcumene 
(8.0%), and α-zingiberene (4.7%) 

[12] 

Leaf 1.56 36, 97.3 (E)-Caryophyllene (27.2%), germacrene D 
(21.0%), thymohydroquinone dimethyl ether 
(4.1%), γ-curcumene (7.7%), ar-curcumene 
(3.7%), and α-zingiberene (7.1%) 

[12] 

Stem 0.35 38, 94.7 (E)-Caryophyllene (11.7%), germacrene D 
(11.2%), thymohydroquinone dimethyl ether 
(28.4%), γ-curcumene (4.7%), ar-curcumene 
(1.9%), and α-zingiberene (4.6%) 

[12] 

Aerial parts 0.06-0.5 49, 99.0 β-Caryophyllene (8.3-12.0%), 
thymolhydroquinon-dimethylether (6.6-
11.9%), and caryophyllene oxide (11.9-
21.7%) 

[29] 

Nepal Aerial parts 1.00 77, 98.2 (Z)-Lachnophyllum ester (25.5%), (Z)-
lachnophyllic acid (17.0%), germacrene D 
(11.0%), (E)-β-farnesene (10.1%), 
bicyclogermacrene (5.2%), (E)-
caryophyllene (4.8%), and (E)-nerolidol 
(4.2%) 

[30] 

Nigeria Leaf NM 13, 63.0 Thymoquinol dimethyl ether (33.9%),  
β-caryophyllene (10.7%), α-humulene 
(4.6%) 

[31] 

B. sinuata Vietnam Aerial parts 0.16 65, 97.8 Thymohydroquinone dimethyl ether (29.4%), 
(E)-caryophyllene (19.7%), α-pinene (8.8%), 
germacrene D (7.8%), and α-humulene 
(4.3%) 

[12] 

B. riparia Vietnam Leaf 0.1-0.2 36, 91.8 Germacrene D (33.6%), (E)-β-caryophyllene 
(11.2%), bicyclogermacrene (9.3%), and 
caryophyllene oxide (5.9%) 

[13] 

Twig 0.1-0.2 30, 94.2 germacrene D (42.6%), bicyclogermacrene 
(12.1%), and (E)-β-caryophyllene (11.6%) 

[13] 

B. paniculata India  Leaf 0.09 39, 95.8 Germacrene D (46.9%), β-caryophyllene 
(5.9%), caryophyllene oxide (3.9%),  
and hexadecanoic acid (3.5%) 

[32] 

Stem 0.50 46, 96.3 Germacrene D (48.1%), α-humulene (4.9%),  
β-caryophyllene (4.8%), epi-α-cadinol 
(4.7%), α-cadinol (4.3%), and α-pinene 
(4.2%)  

Flower 0.80 40, 95.1 Germacrene D (39.6%), α-humulene (8.9%), 
β-caryophyllene (7.7%), and epi-α-cadinol 
(4.7%) 

B. balsamifera China 
  

Leaf NM 39, 86.0 Borneol (25.3%), trans-caryophyllene 
(24.4%), camphor (8.9%), and caryophyllene 
oxide (5.8%) 

[33] 

35, 85.0 Caryophyllene (18.54%), borneol (18.33%), 
(+)-2-bornanone (11.28%), and α-gurjunene 
(6.73%) 

[34] 

Leaf 3.42 51, 86.3 Caryophyllene (22.5%), xanthoxylin (20.2%), 
and γ-eudesmol (12.2%) 

[35] 

Leaf  0.88 27, 99.23 1,8-Cineole (20.98%), borneol (11.98%), 
β-caryophyllene (10.38%), camphor 
(8.06%), terpinen-4-ol (6.49%), α-terpineol 
(5.91%), and caryophyllene oxide (5.35%) 

[36] 

Leaf NM 49, 97.59 Borneol (43.55%), camphor (9.54%), and 
β-caryophyllene (6.51%) 

[37] 
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Table II - Continue 

Species Locality Part Yield (%) Identification 
(No. %) 

Major components References 

  Leaf  3.25 42, 97.65 
 

Caryophyllene (19.28%), 
1,7,7‑trimethyl‑(1S‑endo)‑bicyclo[2.2.1] 
heptan‑2‑ol (15.54%), caryophyllene oxide 
(11.20%), thujopsene (10.36%), 
3‑t‑butyl‑4‑methoxyphenol methyl derivative 
(6.04%), and guaiol (5.03%) 

[38] 

  Leaf NM 67, 98.56 
 

Caryophyllene (26.47%), thujopsene-I3 
(14.45%), 1,7,7-trimethyl-(1S-endo)-
bicyclo[2.2.1]heptan-2-ol (9.07%), 3-t-butyl-
4-methoxyphenol methyl derivative (6.91%), 
1R,4R,7R,11R-1,3,4,7-tetramethyl-
tricyclo[5.3.1.0(4,11)]undec-2-ene (6.03%), 
and caryophyllene oxide (5.38%) 

[39] 

Bangladesh Leaf 0.40 50, 99.07 Borneol (33.22%), caryophyllene (8.24%), 
ledol (7.12%), tetracyclo[6,3,2,0,(2.5).0(1,8) 
tridecan-9-ol, 4,4-dimethyl (5.18%), 
phytol(4.63%), caryophyllene oxide(4.07%), 
and thujopsene-13 (4.42%) 

[40] 

B. lanceolaria India  Leaf 0.02 36, 97.3 β-Pinene (82.3%), terpinen-4-ol (4.1%),  
γ-terpinene (2.5%), and sabinene (2.2%) 

[41] 

B. eriantha India  Leaf NM 34, 94.2 (4E,6Z)-allo-Ocimene (12.8%), 
carvotanacetone (10.6%), and dodecyl 
acetate (8.9%) 

[17] 

India Leaf NM 72, 96.83 (4E,6Z)-Ocimene (13.72%), caryophyllene 
(9.71%), caryophyllene oxide (5.76%), and 
carvotanacetone (5.36%) 

[42] 

B. malcolmii India  Aerial parts 0.27 18, 99.2 Carvotanacetone (92.1%), carvomenthone 
(2.3%), and β-caryophyllene (1.1%) 

[43] 

B. mollis India Leaf NM 22, 92.3 β-Caryophyllene (24.54%), γ-cadinene 
(16.29%), α-zingiberene (9.34%),  
β-sesquiphellandrene (7.64%), and  
α-curcumene (7.49%) 

[44] 

India Leaf 0.50 39, 99.96 Linalool (19.43%), γ-elemene (12.19%), 
copaene (10.93%), estragole (10.81%), allo-
ocimene (10.03%), γ-terpinene (8.28%), and 
allo-aromadendrene (7.44%) 

[45] 

B. densiflora   China  Aerial parts NM 46, 98.63 Borneol (11.43%), germacrene D (8.66%),  
β-caryophyllene (6.68%), γ-terpinene 
(4.35%), sabinene (4.34%), and β-
bisabolene (4.24%) 

[46] 

B. perrottetiana Nigeria Aerial parts 0.27 34, 99.9 2,5-Dimethoxy-p-cymene (30.0%), 1,8-
cineole (11.0%), sabinene (8.1%), δ-
cadinene (5.3%), and β-caryophyllene 
(3.9%) 

[47] 

B. megacephala China Aerial parts 0.72 65, 94.86 Borneol (13.6 %), β-caryophyllene (9.56 %), 
germacrene D (9.09 %), sabinene (6.37 %), 
and α-humulene (4.78 %). 

[48] 

B. martiniana China Aerial parts 0.64 68, 98.55 Linalool (10.36%), germacrene D (9.09%), 
borneol (6.24%), and γ-terpinene (5.38%) 

[20] 

B. gariepina Zambia Leaf 0.70 8, 97.7 Thymyl acetate (85.4%) and thymol (6.9%) [49] 
B. brevipes Kenya Flower 0.70 68, 94.0 Terpinen-4-ol (27.6%), germacrene-D 

(15.4%), sabinene (8.0%), and γ-terpinene 
(5.5%) 

[50] 

B. lanceolaria Vietnam Leaf 0.24 12, 99.9 Methyl thymol (94.9%) and p-cymene 
(3.28%) 

[51] 

B. virens  India  Aerial parts 0.20 52, 97.8 2,5-Dimethoxy-p-cymene (27.6%), hinesol 
(20.2%), α-pinene (6.9%), and hexadecanoic 
acid (4.3%) 

[52] 

B. oxyodonta India Aerial parts 0.02 61, 98.8 β-Caryophyllene (23.5%), 2,5-dimethoxy-p-
cymene (14.7%), and germacrene D (13.2%) 

[53] 
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β-Caryophyllene has been indicated as a major com-
ponent in most Blumea essential oils. Its abundance 
was recognised in the essential oils of B. lacera [12, 
29], B. riparia [13], B. paniculata [32], B. balsamifera 
[35, 38, 39], B. mollis [44], and B. oxyodonta [53]. 
The highest amount of β-caryophyllene was reported 
from the leaf oil of B. lacera from Vietnam which con-
tributed with 27.2% [12]. β-Caryophyllene is found in 
numerous edible plants that are ingested daily, and 
it is approved as a food additive by the Food and 
Drug Administration. This compound can change the 
inflammatory processes in humans through the en-
docannabinoid system [54]. Furthermore, this com-
pound could increase the intracellular accumulation 
of anticancer agents, thereby potentiating their cyto-
toxicity due to the absorption of 5-fluorouracil across 
human skin. β-Caryophyllene facilitates the passage 
of paclitaxel through membranes and thus potenti-
ates its anticancer activity [55].
Germacrene D has been reported to be the major 
component in several Blumea essential oils such as 
B. riparia [12] from Vietnam and B. paniculata [32] 
from India. Both species presented in high amounts 
which is more than 30%. Germacrene D is one of the 
most common plant volatiles considered to be a bio-
genetic precursor of many sesquiterpenes such as 
cadinane, muurolane and amorphane derivatives. 
This metabolite is involved in plant-insect interaction 
acting as a pheromone on receptor neurons ones 
[56]. It was also shown as an important deterrent and 
insecticidal agent against different parasites such as 
mosquitos, aphids, and ticks [57].
In another study, the borneol richness was also found 
in B. balsamifera [37] from China and Bangladesh 
[40], as well as B. densiflora [46] and B. megacephala 
[48], both from China. Borneol was recently report-
ed to exhibit an antibacterial activity [58]. It was also 
reported to have neuroprotective effects, as well as 
vasorelaxant properties [59]. 
Carvotanacetone was also found as a major com-
ponent in B. malcolmii [43] and B. eriantha [17] es-
sential oils from India. Previously, the essential oil 
containing carvotanacetone has been reported to 
possess a strong bactericidal activity, moderate cy-
totoxic activity, and an acetylcholinesterase inhibito-
ry effect [60]. 
Furthermore, oxygenated monoterpenes were found 
in several Blumea essential oils. 1,8-Cineole was 
identified dominantly in the leaf oil of B. balsamifera 
[36], β-pinene from the leaf oil of B. lanceolaria [41], 
as well as terpinen-4-ol from the flower oil of B. brevi-
pes [50]. In addition, linalool was also found in a high 
percentage in the leaf oil of B. mollis [45] and the ae-
rial parts oil of B. martiniana [20]. 
Generally, the chemical variations discovered be-
tween the Blumea species might have possibly relied 
on the environment in which the plant existed and 
was collected in addition to seasonal variations at the 
time. These factors influence the plant’s biosynthetic 

pathways and consequently, the relative proportion of 
the main characteristic components [61].

6. BIOLOGICAL ACTIVITIES

The literature study reveals that Blumea essential oils 
have been reported in various biological activities 
mainly for larvicidal, antimicrobial, anti-inflammatory, 
cytotoxicity, and fumigant toxicity. The biological ac-
tivities of Blumea essential oils are illustrated in Table 
III.
Most of the studies focused on the larvicidal activity 
of Blumea essential oils. A larvicide is a type of insec-
ticide used to control mosquitoes, by killing mosquito 
larvae before they can grow into adults. Among them, 
B. sinuata essential oil [12] showed strong larvicidal 
activities with 24-h LC50 values of 23.4 and 29.1 µg/
mL against Aedes aegypti and Aedes albopictus, re-
spectively, as well as 48-h LC50 values of 17.4 and 
12.4 µg/mL. In addition, B. eriantha essential oil [17] 
also gave high toxicity against Anopheles stephensi 
(LC50 41.61 μg/mL), Aedes aegypti (LC50 44.82 μg/
mL), Culex quinquefasciatus (LC50 48.92 μg/mL), 
Anopheles subpictus (LC50 51.21 μg/mL), Aedes al-
bopictus (LC50 56.33 μg/mL) and Culex tritaeniorhyn-
chus (LC50 61.33 μg/mL). Meanwhile, the essential 
oils of B. lacera [12], B. densiflora [46], B. martini-
ana [20], B. mollis [45], and B. perrottetiana [47] also 
exerted significant activity against various mosquito 
species. 
For the antimicrobial activity, the essential oils act to 
inhibit the growth of bacterial cells and also inhibit the 
production of toxic bacterial metabolites. The Blumea 
essential oil were found to display antimicrobial activ-
ity against various microbial strains, which includes 
food spoilage and common human/plant pathogenic 
bacterial and yeast strains. The most known and ba-
sic methods are the disk-diffusion and broth or agar 
dilution methods. The B. balsamifera essential oil [64] 
appeared to impose an extremely strong inhibition 
on Haemophilus parasuis with MIC and MBC val-
ues found to be 0.625 and 1.25 μg/mL, respectively. 
In addition, B. mollis essential oil [66] also showed 
a strong activity against Bacillus pumilus, Staphylo-
coccus aureus, and Streptococcus pyogenes, each 
with MIC value of 62.5 μg/mL. In another study, B. 
balsamifera essential oil [36] possessed a strong fu-
migant toxicity against Sitophilus zeamais with LC50 
value 10.71 mg/L air.

7. CONCLUSION

This article’s objective was to provide significant lit-
erature on the medicinal uses, chemical composi-
tions, and biological activity evidence of the Blumea 
essential oils. Read together, the results above indi-
cate that the chemical composition of the essential 
oils of Blumea species comprises a diverse group 
of components that could be considered promising 
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Table III - Biological activities from Blumea essential oils. 
 

Bioactivities Species Description  References 
Larvicidal 
 
 

B. lacera The essential oil showed moderate Aedes larvicidal activities with 24-h LC50 
values of 64.7 and 116.7 µg/mL against Aedes aegypti and Aedes 
albopictus, respectively, as well as 48-h LC50 values of 55.1 and 99.4 µg/mL. 

[12] 

B. sinuata The essential oil showed very good Aedes larvicidal activities with 24-h LC50 
values of 23.4 and 29.1 µg/mL against Aedes aegypti and Aedes albopictus, 
respectively, as well as 48-h LC50 values of 17.4 and 12.4 µg/mL. 

[12] 

B. eriantha The essential oil showed high toxicity against 3rd instar larvae of six 
important mosquito species: Anopheles stephensi (LC50 41.61 μg/mL), Aedes 
aegypti (LC50 44.82 μg/mL), Culex quinquefasciatus (LC50 48.92 μg/mL), 
Anopheles subpictus (LC50 51.21 μg/mL), Aedes albopictus (LC50 56.33 
μg/mL) and Culex tritaeniorhynchus (LC50 61.33 μg/mL). 

[17] 

B. densiflora Toxic effect against fourth-instar larvae of Anopheles anthropophagus (LC50 
22.32 ppm and LC90 54.04 ppm, 12 h; LC50 10.55 ppm and LC90 33.56 ppm, 
24 h). 

[46] 

B. martiniana The essential oil exerted significant activity against Anopheles 
anthropophagus with LC50 values of 46.86, 35.87, 44.61, 35.89, and 29.21 
mg/L, respectively.  

[20] 

B. mollis The essential oil showed significant toxic effect against early fourth-instar 
larvae of Culex quinquefasciatus with LC50 value 71.71 ppm and LC90 value 
143.41 ppm, after 24 h. 

[45] 

B. perrottetiana The essential oil showed notable activity against the red flour beetle, 
Tribolium Castaneum (73.3% mortality, 12 h and 93.3% mortality, 24 h). 

[47] 

Antimicrobial  B. riparia The twig oil possessed an MIC value of 100 μg/mL against Bacillus subtilis, 
whereas the leaf oil had MIC values of 50 and 100 μg/mL against Fusarium 
oxysporum and Saccharomyces cerevisiae. 

[13] 

B. lacera The essential oil showed potential activity against Erwinia herbicola and 
Pseudomonas putida with MIC values of 4.0 and 8.0 µg/mL, respectively. 

[62] 

B. eriantha The essential oil showed a significant activity against Streptococcus 
pyogenes with MIC and MBC values 0.09% and 0.39%, respectively. 

[63] 

B. megacephala 
 

The essential oil (1000 μg/disc) has promising effects against several 
pathogens, giving inhibition zone diameter values (21.5, 21.6, 23.4, 23.8, 
21.9) and MIC values (125, 125, 62.5, 125, 125 μg/mL) against 
Pseudomonas aeruginosa, Escherichia coli, Bacillus subtilis, Staphylococcus 
aureus, and Hansenula anomala, respectively. 

[48] 

B. balsamifera The essential oil appeared to impose extremely strong inhibition on 
Haemophilus parasuis in vitro and the MIC was found to be 0.625 μg/mL, and 
the MBC was 1.25 μg/mL. 

[64] 

The essential oil was the most potent with a MIC of 150 μg/mL against 
Bacillus cereus and an MIC of 1.2 μg/mL against Staphylococcus aureus and 
Candida albicans. 

[65] 

B. mollis 
 

The essential oil showed strong activity against Bacillus pumilus, 
Staphylococcus aureus, and Streptococcus pyogenes, each with MIC value 
of 62.5 μg/mL. 

[66] 

Anti-inflammatory B. balsamifera 
 

The essential oil can significantly reduce the LPS-induced pro-inflammatory 
elements TNF-α, IL-1β, IL-6, and inflammatory mediator COX-2 in RAW264.7 
cells (p<0.01). Additionally, it can significantly inhibit the expression of 
proteins in the NF-κB signaling pathway, such as CD14, TLR4, MyD88, TAK-
1, p-IκBα, and NLRP3 inflammasome (p<0.05, p<0.01). 

[33] 

The essential oil can effectively alleviate the skin erythema and epidermal 
thickening caused by UV-B radiation, via the down-regulation of TNF-a, IL-6 
and IL-10, thereby alleviating the damage of UV-B radiation to cells and 
tissues, and promoting the healing of injury skin. 

[34] 

Cytotoxicity B. lacera The essential oil showed promising activity against MDA-MB-231, MCF-7, 
and 5637 cell lines, with IC50 values of 11.2, 27.7, and 22.0 μg/mL. 

[30] 

Fumigant toxicity B. balsamifera The essential oil possessed strong fumigant toxicity against Sitophilus 
zeamais with LC50 value 10.71 mg/L air. 

[36] 
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for applications in different industries, including the 
food and pharmaceutical industries. In addition, the 
essential oil isolated from Blumea species may bear 
the potential for a drug development due to its high 
concentration of β-caryophyllene, germacrene D, and 
borneol. Considering the great diversity of chemical 
components and functional properties of these es-
sential oils, further investigations should focus on the 
effect of the extraction technique on the quality and 
extraction yield of the essential oils from Blumea spe-
cies and the use of these oils in various applications 
such as food products. 
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