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ABSTRACT 
The Indian Himalayan region has been recognized as one of the best habitats for medicinal plants. 
Around 400 species of medicinal plant Artemisia are distributed throughout temperate regions of 
the world. These species are used as traditional medicines by indigenous cultures and many show 
biological activities including antimalarial, cytotoxic, antihepatotoxic, antibacterial, antifungal 
and antioxidant activities. The present study highlights the ethnopharmacology, phytochemistry 
and biological activities of different eleven species of Artemisia along various Himalayan States. 
This study recommends that it is an urgent need to implement appropriate strategies for the 
conservation and management of different valuable species of Artemisia in these Himalayan 
states for the purpose of enhancement of livelihood security, alternative employment 
opportunities and sustainable development.  
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INTRODUCTION  

 
In India, of the 960 traded medicinal plant species, 

178 species are consumed in volumes exceeding 100 
metric tons per year, with their consolidated consumption 
accounting for about 80% of the total industrial demand of 
all botanicals in the country. Analysis of these 178 species 
by their major sources of supply reveals that 21 species 
(12%) are obtained from temperate forests, 70 species 
(40%) from tropical forests, 36 species (20%) largely or 
wholly from cultivations or plantations, 46 species (25%) 
largely from roadsides and other degraded land use 
elements and the remaining 5 species (3%) are imported 
from other countries (Ved and Goraya, 2007). 

The Indian Himalayan region is the home of 1748 
medicinal plants, of which 25.8% species are native to the 
Himalayan region, 5.66% species native to the Himalayan 
region and neighbouring biogeographic domains, together: 
3.55% species endemic and 11.9% species are near-
endemic to the IHR. Medicinal plants form an integral part 
of the daily activity of most of the hill communities and 
inhabitants are known to collect these plants from natural 
habitats mainly for their own use or for trade (Samant et 
al., 1998; 2007). 

The plant diversity of the Himalayan region is defined 
by the monsoonal rains, up to 10,000mm rainfall, 
concentrated in the summer, altitudinal zonation, 
consisting of tropical lowland rainforests, 100–1200 m asl, 
up to alpine meadows, 4800–5500 m asl. Hara and co-
workers have estimated there to be around 6000 species of 
higher plants in Nepal, including 303 species endemic to 

Nepal and 1957 species restricted to the Himalayan range 
(Hara et al., 1978; 1979; 1982). The Indian Himalaya is 
home to more than 8000 species of vascular plants (Singh 
and Hajra, 1996) of which 1748 are known for their 
medicinal properties (Samant et al., 1998). 

Higher plants have played key roles in the lives of 
tribal peoples living in the Himalayas by providing forest 
products for both food and medicine. Numerous wild and 
cultivated plants have been utilized as curative agents 
since ancient times, and medicinal plants have gained 
importance recently, not only as herbal medicines but also 
as natural ingredients for the cosmetic industry. In the 
present review, the species diversity of Artemisia, a highly 
valuable medicinal plant has been summarized in view of 
ethnopharmacology, phytochemistry and biological 
activities from Bhutan, Nepal, and the Indian Himalaya of 
Uttarakhand, Himachal Pradesh, and Jammu and Kashmir.  
 
The Genus Artemisia 
 

There are approximately 400 species of Artemisia 
distributed throughout temperate regions of the world, and 
the genus is typically characterized by aromatic shrubs and 
herbs (Mabberley, 2008). Numerous members of the genus 
are used as traditional medicines by indigenous cultures, 
and many show biological activities including antimalarial, 
cytotoxic, antihepatotoxic, antibacterial, antifungal and 
antioxidant activities (Bora and Sharma, 2011).  Some 
particularly notable members of the genus include A. 
absinthium L., the major component of the notorious spirit 
drink absinthe (Lachenmeier et al., 2006); A. annua L., the 
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efficacious antimalarial drug qinghaosu (Klayman, 1985); 
A. dracunculus L., the flavouring herb tarragon (Obolskiy 
et al, 2011); and A. tridentata Nutt., the “big sagebrush” of 
western North America (Winward, 1980). 

In the Himalayas, 19 species of Artemisia are 
recognized to be medicinal herbs (A. absinthium, A. 
biennis, A. brevifolia, A. desertorum, A. dracunculus, A. 
dubia, A. gmelinii, A. indica, A. japonica, A. lacinata, A. 
macrocephala, A. maratima, A. moorcroftiana, A. 
nilagarica, A. parviflora, A. roxburghiana, A. scoparia, A. 
sieversiana, and A. vulgaris) (Sah et al., 2010; Semwal et 
al., 2015), and some of these have been investigated for 
volatile compositions and bioactivity as given below.  
 
Artemisia dracunculus 

 
A. dracunculus (tarragon) is used worldwide, 

including in the Himalayan region, as a flavouring agent 
for food. The plant is also used ethnobotanically. Native 
peoples in the Nubra Valley (Kashmir) (Kumar et al., 
2009), Kibber Wildlife Sanctuary (Himachal Pradesh) 
(Devi et al., 2013), and the Lahaul Valley (Himachal 
Pradesh) (Singh and Chauhan, 2005) use a paste from the 
leaves to treat wounds on the legs of donkeys and yaks; an 
extract of the whole plant is used to relieve toothache, 
reduce fever, and as a treatment for dysentery, intestinal 
worms, and stomachache. A. dracunculus from the 
Himalayas is a rich source of the diacetylene capillene and 
monoterpene (Z)-ocimene (Chauhan et al., 2010; Mir et 
al., 2012; Verma et al., 2010) and is markedly different 
from French tarragon, which is dominated by estragole (up 
to 74%), or Russian tarragon, which is dominated by 
elemicin (up to 57%), or other cultivars of A. dracunculus 
(Obolskiy et al., 2011).  
 
Artemisia dubia 

 
The leaf juice of A. dubia is used by villagers in the 

Dolpa district of Nepal (Kunwar and Adhikari, 2005) and 
the Newar community of Kathmandu, Nepal (Balami, 
2004), as an antiseptic to cure cuts and wounds and the 
leaf extracts are used as pesticides. The essential oil of A. 
dubia was shown to be rich in chrysanthenone (29.0%), 
coumarins (18.3%), and camphor (16.4%). Although the 
leaf oil showed in vitro cytotoxic activity against MCF-7 
human breast tumour cells and antifungal activity against 
Aspergillus niger, it was inactive against the bacteria 
Bacillus cereus, Staphylococcus aureus, Escherichia coli, 
and Pseudomonas aeruginosa (Satyal et al., 2012). Thus, 
the antiseptic qualities of A. dubia must be due to non-
volatile components in the plant.  

 
Artemisia gmelinii 

 
In the Humla district of northwestern Nepal, the whole 

fresh plant of A. gmelinii is ground into a paste and applied 
externally to cure headache, boils, and pimples (Rokaya et 
al., 2010). The essential oils from the aerial parts of A. 
gmelinii from Himalayan India are dominated by artemisia 
ketone and 1,8-cineole (Mathela et al., 1994; Haider et al., 
2012). Neither of these compounds, however, is notably 
antibacterial (B. cereus, S. aureus, E. coli, P. aeruginosa) 
or antifungal (Candida albicans, A. niger) (Setzer et al., 
2004).  

Artemisia indica 
 

The essential oil composition of A. indica has shown 
wide variation. The leaf essential oil from Nepal was 
dominated by ascaridole (15.4%), isoascaridole (9.9%), 
trans-p-mentha-2, 8-dien-1-ol (9.7%), and trans-verbenol 
(8.4%) (Satyal et al., 2012). Conversely, the essential oil 
from the aerial parts of a sample from Uttarakhand, India 
was rich in davanone (30.8%), pinene (15.3%), and 
germacrene D (5.8%) (Haider et al., 2014), while the aerial 
parts essential oil from a sample collected from Kashmir 
was dominated by artemisia ketone (42.1%), germacrene B 
(8.6%), and borneol (6.1%) (Rashid et al., 2013). The oil 
from Kashmir was screened for antimicrobial activity and 
showed extraordinary activity against S. aureus and 
Penicillium chrysogenum (MIC = 16 g/mL). The Kashmir 
oil also showed remarkable cytotoxic activity against THP-
1 (leukaemia), A-549 (lung), HEP-2 (liver) and Caco-2 
(colon) human tumour cells. The Nepali A. indica oil 
showed neither antibacterial (B. cereus, S. aureus, E. coli, 
P. aeruginosa), antifungal (A. niger), nor cytotoxic (MCF-
7 breast tumour) activities (Satyal et al., 2012). In Nepal, 
the leaves are used to make a paste that is applied to cuts 
and wounds (Uprety et al., 2010; 2011), while the juice of 
the plant is used to treat indigestion (Balami, 2004). 
 
Artemisia japonica 
 

In the Garhwal Himalaya, Uttarakhand, the leaves of 
Artemisia japonica are used as an incense and insecticide 
(Bhat et al., 2013) and in ethnoveterinary medicine, the 
plant is used as a treatment for internal parasites (e.g., 
roundworm) (Pande et al., 2007). In northern Pakistan, the 
leaf extract is used to treat malaria while a paste of the 
leaves is applied externally to treat skin diseases (Ashraf et 
al., 2010). The essential oil from the aerial parts of A. 
japonica collected from Milam glacier (Uttarakhand), 
India, was dominated by the monoterpenoids linalool 
(27.5%), (E)-_-ocimene (6.5%), 1,8-cineole (5.5%), and 
(Z) ocimene (5.5%), along with germacrene D (11.2%) 
(Joshi, 2015). In contrast, a sample of A. japonica from 
southern India (Munmar, Kerala) was rich in sesquiterpene 
hydrocarbons: Spathulenol (12%), germacrene D (7.5%), 
elemene (2.8%), caryophyllene (2.4%) (Rashmi et al., 
2014). 
 
Artemisia maritima 

 
Artemisia maritima is used by several Himalayan 

peoples to treat stomach problems and for expelling 
intestinal worms (Ashraf et al., 2010; Kumar et al., 2009; 
Srivastava et al., 1986). Mathela and co-workers (Mathela 
et al., 1994) found A. maritima essential oil from Malari 
(Garhwal region, India) to be rich in thujone (63.3%), 
sabinene (7.8%), and 1,8-cineole (6.5%), while 1,8-cineole 
and chrystanthenone dominated the essential oils from 
Himachal Pradesh (Ashraf et al., 2010) and Chamoli 
(Garhwal region, India) (Joshi, 2015). Camphor was the 
dominant monoterpenoid (44.4%) in an essential oil 
sample from Lahaul-Spiti (Himachal Pradesh, India) 
(Singh et al., 2012), which was screened for antimicrobial 
activity (S. aureus, E. coli, S. abony, P. aeruginosa, C. 
albicans), but was found to be inactive. Commercial A. 
maritima oil from Pakistan was also rich in 1,8 cineole 
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(41.1%) and camphor (20.3%) (Shah et al., 2011). Thujone 
has shown anthelmintic activity (Albert-Puleo, 1978), and 
high concentrations of thujone in some A. maritima 
essential oils likely account for the ethnopharmacological 
use of this plant to expel intestinal parasites. The 
compound is a potent neurotoxin and modulator of the 
GABA-gated chloride channel, however (Höld et al., 
2000). Conversely, camphor has been shown not to have 
anthelmintic activity (Caius and Mhaskar, 1923), but the 
compound is toxic to humans and ingestion may cause 
seizures (Köppel et al., 1982; Patra et al., 2015). 1,8-
Cineole has been shown to inhibit castor oil-induced 
diarrhoea in rats (Patra et al., 2015), prevents ethanol-
induced gastric injury in rats (Santos and Rao, 2001), and 
attenuates trinitrobenzene sulfonic acid-induced colitis in 
rats (Santos and Silva, 2004), and so this compound may 
be an important component in the traditional use of 1,8-
cineole-containing herbal medicines for stomach related 
problems. 
 
Artemisia nilagirica 
 

Artemisia nilagirica is widely found in the hilly areas 
of northern India, where it is used as an insecticide (Abad 
et al., 2012). A. nilagirica essential oil compositions have 
shown altitudinal variation. Badoni and co-workers 
(Badoni et al., 2009; 2010) found that A. nilagririca from 
lower altitudes in Uttarakhand (500 m asl) contained 
thujone (36.9%) as the major component, the oil from 
intermediate elevation (1200 m asl) had mequinyl p-
nitrobenzoate (22.1%), cadina-1,4-diene (17.7%), and 
eudesmol (12.4%) as the major components, and the 
sample from higher elevation (2000 m asl) had linalool 
(32.5%) and isopulegyl acetate (20.7%) as the major 

components. Haider and co-workers (Sharma et al., 2004), 
working in Himachal Pradesh, observed a similar effect, 
albeit with a very different composition. A. nilagririca 
from lower altitudes (Mandi, 1044 m asl) contained 
caryophyllene oxide (28.6%) as the major component, the 
oil from intermediate elevation (Manali, 2050 m asl) had 
borneol (35.8%) as the major component, and the sample 
from higher elevation (Shimla, 2210 m asl) was dominated 
by camphor (46.9%).  

The A. nilagirica essential oil from Himachal Pradesh 
[major components: camphor (12.6%), artemisia ketone 
(10.2%), caryophyllene oxide (7.4%), borneol (5.3%)] 
showed antifungal activity against the plant pathogenic 
fungi Colletotrichum acutatum, Colletotrichum fragariae, 
and Colletotrichum gloeosporioides, but did not show 
antimicrobial activity against S. aureus, E. coli, S. abony, 
P. aeruginosa, or C. albicans (Singh et al., 2012). 
Similarly, the thujone-rich essential oil from Uttarakhand 
was active against plant pathogenic fungi Rhizoctonia 
solani, Sclerotium rolfsii, and Macrophomina phaseolina 
(Jaitak et al., 2008). Another essential oil sample from 
Uttarakhand [major components: linalool (16.3%), thujone 
(13.9%), caryophyllene (7.5%), germacrene D (7.1%)] did 
show notable antibacterial activity against S. aureus and P. 
aeruginosa with MIC values of 6.25 and 12.5 g/mL, 
respectively (Sah et al., 2010). Traditional medical 
practitioners in Darjeeling, West Bengal, India, chew 
shoots of the plant to treat oral ulcers and apply crushed 
leaves to the forehead for dizziness and headaches (Jaitak 
et al., 2008). Inhabitants of the Parvati Valley, Himachal 
Pradesh, India, make a paste from the leaves and apply it 
cuts and wounds to check bleeding (Stappen et al., 2014). 
The antimicrobial activities of A. nilagrica are consistent 
with the traditional uses of the plant for wounds and ulcers. 

 
Table 1. Major essential oil components of different species of Artemisia 
 
Plant species (Family) Major essential oil components 
Artemisia dracunculus L. 
(Asteraceae) 

Aerial parts essential oil from Shansha, Kirting (Himachal Pradesh), India: capillene 
(58.4%), (Z) ocimene (8.6%), phellandrene (7.0%), terpinolene (5.9%). 
Leaf oil sample from Sanat Nagar, (Jammu and Kashmir), India: acenaphthene (51.7%), 
capillene (12.6%), (Z) ocimene (12.2%). Stem: acenaphthene (32.6%), capillene (34.7%), 
(Z)-ocimene (17.6%). Root: acenaphthene (66.6%), capillene (22.8%). Aerial parts 
essential oil from Kashmir, India: capillene (60.2%), (Z)-β-ocimene (12.7%), 5-phenyl-1,3-
pentadiyne (5.1%).  

Artemisia dubia Wall. ex 
Besser (Asteraceae) 

Leaf oil sample from Kirtipur, Kathmandu, Nepal: chrysanthenone (29.0%), coumarin 
(18.3%), and camphor (16.4%). 

Artemisia gmelinii Weber 
ex Stechm. (Asteraceae) 

Aerial parts essential oil from a sample from Malari, Garhwal region, India: artemisia 
ketone (28.2%), 1,8-cineole (13.0%), sabinene (6.6%). 
Essential oil from the aerial parts of a sample from Niti Valley, Uttarakhand, India: 
artemisia ketone (53.3%), α-thujone (9.9%), 1,8-cineole (6.6%).  
Essential oil from the aerial parts of a sample from Jhelum, Uttarakhand, India: artemisia 
ketone (40.9%), α-thujone (4.0%), ar-curcumene (8.5%). 

Artemisia indica Willd. 
(Asteraceae) 

Leaf oil sample from Dhulikhel, Kavre, Nepal: ascaridole (15.4%), isoascaridole (9.9%), 
trans-p-mentha-2,8-dien-1-ol (9.7%), and trans-verbenol (8.4%).  
Aerial parts essential oil from Daksum, Kokerrnag (Kashmir), India: artemisia ketone 
(42.1%), germacrene B (8.6%), borneol (6.1%) and cis-chrysanthenyl acetate (4.8%).  
Aerial parts essential oil from Garhwal Himalaya, Uttarakhand, India: davanone (30.8%), 
α-pinene (15.3%), germacrene D (5.8%). 

Artemisia japonica Thunb. 
(Asteraceae) 

Aerial parts essential oil from Uttarakhand: linalool (27.5%), germacrene D (11.2%), (E)-β-
ocimene (6.5%), 1,8-cineole (5.5%), (Z)-β-ocimene (5.5%). 

Artemisia maritima L. 
(Asteraceae) 

Aerial parts essential oil from a sample from Malari, Garhwal region, India: thujone 
(63.3%), sabinene (7.8%), 1,8-cineole (6.5%).  
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Aerial parts essential oil from Pooh, Himachal Pradesh, India: 1,8-cineole (23.8%), 
chrysanthenone (17.5%).  
Aerial parts essential oil from Rhongtong Pass, Himachal Pradesh, India: 1,8-cineole 
(37.3%), chrysanthenone (38.1%).  
Aerial parts essential oil from Lahaul-Spiti, Himachal Pradesh, India: 1,8-cineole (44.2%), 
camphor (9.2%), borneol (10.9%). 
Essential oil from the aerial parts growing in Chamoli district of Garhwal (Uttarakhand), 
India: 1,8-cineole (23.6%), chrystanthenone (25.7%), germacrene D (6.7%).  
Aerial parts essential oil from Lahaul-Spiti, Himachal Pradesh, India: 1,8-cineole (27.2%), 
camphor (44.4%), camphene (5.9%). 

Artemisia nilagirica 
(C.B. Clarke) Pamp. 
(Asteraceae) 

Aerial parts essential oil from Lahaul-Spiti, Himachal Pradesh, India: Aerial parts: camphor 
(12.6%), artemisia ketone (10.2%), caryophyllene oxide (7.4%), borneol (5.3%).  
Aerial parts essential oil from Uttarakhand, India: thujone (36.4%), thujone (9.4%), 
germacrene D (6.3%), terpinen-4-ol (6.3%).  
Aerial parts essential oil from Garhwal region (Uttarakhand), India (500 m asl): thujone 
(36.9%), thujone (8.2%), terpinen-4-ol (7.1%).  
Aerial parts essential oil from Garhwal region (Uttarakhand), India (1200 m asl): mequinyl 
p-nitrobenzoate (22.1%), eudesmol (12.4%), caryophyllene (7.4%).  
Aerial parts essential oil from Garhwal region (Uttarakhand), India (2000 m asl): 
linalool (32.5%), isopulegyl acetate (20.7%), sabinene (6.6%), caryophyllene (6.5%).  
Leaf oil from Mandi (1044 m asl), Himachal Pradesh, India: caryophyllene oxide (28.6%), 
methanoazulene (10.9%). 
Leaf oil from Manali (2050 m asl), Himachal Pradesh, India: borneol (35.8%), 
methanozaulene (14.7%), caryophyllene oxide (13.4%).  
Leaf oil from Shimla (2210 m asl), Himachal Pradesh, India: camphor (46.9%), 
caryophyllene (13.3%), humulene (9.7%). 

Artemisia parviflora 
Buch.-Ham. ex D. Don 
(Asteraceae) 

Aerial parts essential oil from Kumaun (Uttarakhand), India: germacrene D (41.01%), 
caryophyllene (10.58%), humulene (7.86%).  
Aerial parts from Pauri, Pauri Garhwal (Uttarakhand), India: caryophyllene (15.3%), 
germacrene D (14.7%), camphor (11.4%), artemisia ketone (7.8%), 1,8-cineole (5.8%). 

Artemisia roxburghiana 
Besser (Asteraceae) 

Aerial parts essential oil from a sample from Kedarnath, Garhwal region, India: thujone 
(65.3%).  
Essential oil from aerial parts of plants cultivated in Italy from seeds collected in Khumbu 
Valley, Nepal: 1,8-cineole (16.6%), camphor (15.2%) thujone (10.0%).  
Aerial parts essential oil from Mussoorie (Uttarakhand), India: borneol (21.2%), linalyl 
acetate (7.4%), humulene (6.7%).  
Aerial parts essential oil from Bhatwari (Uttarakhand), India: caryophyllene (16.3%), 
thujone (12.0%). 
Aerial parts essential oil from Bhaldana (Uttarakhand), India: caryophyllene (18.4%), 
eugenol (16.2%). 

Artemisia scoparia Waldst. 
and Kit. (Asteraceae) 

Aerial parts essential oil from Uttarakhand, India: capillene (42.1%), caryophyllene 
(12.5%), myrcene (9.2%), pinene (8.6%),  
p cymene (6.8%), -terpinene (5.3%), 1-phenyl-2,4-pentadiyne (1.1%). 
 Leaf oil from Milam Glacier, Uttarakhand, India: capillene (60.2%), terpinene (11.1%), 1-
phenyl-2,4-pentadiyne (1.0%); root oil: capillene (82.9%), 1-phenyl-2,4-pentadiyne (2.6%).  
Aerial parts essential oil from Tajikistan: pinene (21.3%), 1-phenyl-2,4-pentadiyne 
(34.2%), myrcene (5.2%), capillene (4.9%). 

Artemisia vulgaris L. 
(Asteraceae) 

Leaf essential oil from Hetauda Makwanpur, Nepal: thujone (30.5%), 1,8-cineole (12.4%), 
and camphor (10.3%).  

 
Artemisia parviflora 
 

Artemisia parviflora is widely distributed in the 
Himalayas between about 900 and 3500 m asl (Gupta et 
al., 2010). In the traditional medicine of the Kumaun 
Himalaya, the leaves of A. parviflora are used to treat skin 
diseases, burns, cuts, and wounds, while the volatiles from 
the plant are used to repel insects (Mehra et al., 2014). 

The indigenous peoples of Jammu and Kashmir 
(India) use A. parviflora as a diuretic and also to treat 
gynaecological disorders (Semwal et al., 2015). The plant 
is also used in ethnoveterinary medicine as an 
anthelmintic; a decoction of the leaves and buds of the 

plant are given to stock animals (e.g., horses, mules, sheep, 
and buffaloes) for roundworm (Kumari et al., 2009). The 
plant is also used as a fodder plant in the mid-altitude 
rangelands of Uttarakhand (Singh et al., 2008). The 
essential oil from the aerial parts of A. parviflora collected 
from Pauri, Pauri Garhwal (Uttarakhand, India) was found 
to contain caryophyllene (15.3%), germacrene D (14.7%), 
camphor (11.4%), artemisia ketone (7.8%), and 1,8-cineole 
(5.8%) (Haider et al., 2010). There are apparently no 
reports on the bioactivities of Himalayan A. parviflora 
essential oil, but the oil from southern India has shown 
antifungal activity against Candida and Cryptococcus 
species (Ahuja et al., 2011). 
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Artemisia roxburghiana 
 

People living in the Kedarnath Wildlife Sanctuary in 
the western Himalaya of Chamoli-Rudraprayag 
(Uttarakhand), India, use an extract of the whole plant to 
relieve fever (Bhat et al., 2013). In addition, the plant 
extract is rubbed on the skin to treat allergic reactions. In 
Jammu and Kashmir, India, A. roxburghiana is also used 
to treat skin allergies (Gairola et al., 2014). In northern 
Pakistan, an extract of the whole A. roxburghiana plant is 
used to treat fever and malaria; a powder of the whole 
plant is taken for intestinal worms (Ashraf et al., 2010). 
Indigenous people living in the Khyber Pakhtunkhwa 
Province of Pakistan use the leaves of A. roxburghiana to 
treat chest cold, sore throat, and toothache (Adnan et al., 
2012). A. roxburghiana is used in ethnoveterinary 
medicine in Uttarakhand, India, to treat eye diseases, 
wounds, cuts, and external parasites (Pande et al., 2007). 

As seen with other Artemisia species, there is a wide 
variation in the essential oil compositions of A. 
roxburghiana, and some of these variations can be 
attributed to altitude (Kumar et al., 2023). The essential oil 
of A. roxburghiana from Bhaldana, Uttarakhand (850 m 
asl) had caryophyllene (18.4%) and eugenol (16.2%) as the 
major components, while the oil from Bhatwari, 
Uttarakhand (1218 m asl) had caryophyllene (16.3%) and 
thujone (12.0%) as major components and the major 
components of the essential oil from Mussoorie, 
Uttarakhand (2205 m asl) were borneol (21.2%), linalyl 
acetate (7.4%), and humulene (6.7%) (Bicchi et al., 1998). 
Conversely, A. roxburghiana oil from Kedarnath, 
Uttarakhand (3200 m asl) was dominated by thujone 
(65.3%) (Mathela et al., 1994). A. roxburghiana, plants 
were grown in Garniga, Trento, Italy (800 m asl), from 
seeds that were collected between 2600 and 4600 in the 
Khumbu Valley of Nepal. The essential oil from these 
plants was rich in 1,8-cineole (16.6%), camphor (15.2%), 
and thujone (10.0%) (Rana et al., 2003).  Apparently, there 
have been a few reports on the biological activities of 
Himalayan A. roxburghiana essential oils, and it is 
difficult to draw any correlations between ethnobotanical 
use and phytochemical compositions with such wide 
variations in their compositions (Kumar et al., 2019; 
Kumar et al., 2022).  
 
Artemisia scoparia 

 
Artemisia scoparia (syn. A. capillaris) is widespread 

and common throughout southwest Asia and central 
Europe. The aerial parts of A. scoparia yield an essential 
oil with medicinal properties, and has been reported to 
possess insecticidal, antioxidant, antibacterial, 
anticholesterolemic, antipyretic, antiseptic, cholagogue, 
diuretic, purgative and vasodilatatory activities (Bora and 
Sharma, 2011). A. scoparia essential oils are generally rich 
in diacetylenes. Thus, the leaf oil of A. scoparia collected 
from Milam glacier, Uttarakhand, India, was composed of 
capillene (60.2%), α-terpinene (11.1%), and 1-phenyl-2,4-
pentadiyne (1.0%), while the root essential oil was 
dominated by capillene (82.9%) and 1-phenyl-2,4-
pentadiyne (2.6%) (Joshi et al., 2010). In contrast, the 
essential oil from the aerial parts of A. scoparia cultivated 
in New Delhi was composed largely of myrcene (24.4%), -

terpinene (18.3%), p-cymene (17.4%), and neral (12.5%) 
(Kapoor et al., 2004), while A. scoparia essential oil from 
Tajikistan was made up of pinene (21.3%), 1-phenyl-2,4-
pentadiyne (34.2%), myrcene (5.2%), and capillene (4.9%) 
(Sharopov and Setzer, 2011). A capillene-rich (42.1%) 
essential oil of A. scoparia from Uttarakhand showed 
excellent antibacterial activity against S. aureus and B. 
subtilis with MIC values of 12.5 g/mL (Semwal et al., 
2015). 

Inhabitants of the Nanda Devi National Park, 
Uttarakhand, India, apply a paste of the leaves of A. 
scoparia on cuts and wounds (Rana et al., 2010). The leaf 
powder is taken to treat diabetes and as a blood purifier, to 
treat abdominal complaints, colic, cough, and cold. People 
in the Agra Valley, Parachinar, Pakistan, use the whole 
plant of A. scoparia to treat burns, jaundice, and earache; 
the volatiles of the plant are inhaled for chest congestion 
(Ajaib et al., 2014). The biological activities of A. scoparia 
and its essential oils are likely due to capillene. This 
compound has shown antibacterial and antifungal activities 
(Yashina and Vereshchagin, 1978; Christensen, 2010). 
 
Artemisia vulgaris 
 

Artemisia vulgaris is used in Nepal to treat various 
ailments (Gaire and Subedi, 2011). The crushed leaves are 
inserted into the nose to stop bleeding. A bath prepared 
with crushed leaves is used to treat allergic reactions. Raw 
leaves are chewed as a treatment for oral ulcers. In 
northern Pakistan, the leaf extract of A. vulgaris is used to 
treat malaria and fevers (Ashraf et al., 2010). In Sudhan 
Gali, Kashmir, Pakistan, an extract of the leaves is used for 
the treatment of ophthalmic diseases (Waseem et al., 
2006). The leaf essential oil of A. vulgaris, collected from 
Hetauda Makwanpur, Nepal, was found to contain thujone 
(30.5%), 1,8-cineole (12.4%), and camphor (10.3%) 
(Satyal et al., 2012). This essential oil was screened for 
antimicrobial activity against B. cereus, S. aureus, E. coli, 
P. aeruginosa and A. niger, but was found to be inactive 
(MIC = 2500 μg/mL). Another A. vulgaris essential oil 
sample from Nepal did exhibit antibacterial activity against 
Streptococcus pyogenes and Propionibacterium acnes 
(Bhatt et al., 2006). Some major constituents of the 
essential oils of different Artemisia species are given in 
Table 1. 

 
CONCLUSION 
 

The Himalayas, with wide-ranging elevations, deep 
glacial and river valleys, areas of high rainfall and areas of 
high desert, is a rich area of biodiversity with much 
endemism. Traditional herbal medicine continues to play a 
role in many tribal areas, and numerous medicinal plants 
and their essential oils have shown remarkable biological 
activities. Unfortunately, there remains a paucity of 
information relating the biological activities of essential 
oils with the ethnobotanical uses of the plants. In many 
cases, this may be due to the activity residing in non-
volatile components. Additionally, many phytochemical 
researchers have neglected bioactivity screening related to 
ethnopharmacological uses. Thus, there is much additional 
work that can be carried out to identify phytochemicals 
associated with biological activities that support traditional 
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uses of medicinal plants. In addition, several aromatic 
plants have shown commercial promise as flavouring 
agents, fragrances, cosmetics, and pesticides. Due, in part, 
to the great demand for essential oils, herbal medicines, 
and pharmaceuticals, the medicinal plants of the 
Himalayas are threatened by unsustainable harvesting, 
increasing environmental degradation, invasive plant 
species and climate change. It is an urgent need to 
encourage the preservation of traditional knowledge and 
uses of Himalayan medicinal plants and additional steps 
are required undertaken to protect and maintain the 
Himalayan ecology. 
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