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Abstract: The medicinal plants remained as a heritage for mankind throughout the world.
Nepal is rich in medicinal plants diversity. Out of many daily used medicinal plants, the
Acorus calamus (sweet flag) is one well-known plant among the Nepalese communities. The
aim of this study is to document the medicinal significance of the Acorus calamus. For this,
data was assembled by reviewing more than 48 articles collected from online portals.
Collected data was analyzed and presented in descriptive and tabular form. The result shows
that Acorus calamus (Bojo) of the family Acoraceae is renowned and one of the most
consumed herbs used by almost all ethnic groups in Nepal. This plant is used both in
Ayurvedic and allopathic medicine. In Nepal, this plant is cultivated in tropical and
subtropical regions and mainly its rhizome is to cure many health disorders like throat
inflammation, common cold, chest pain, bronchitis, whooping cough and to open the
respiratory passages. Commercial cultivation of this species can be helpful to uplift the
economic status of rural farmers. Hence, emphasis should be given to the proper
documentation and transferring the traditional knowledge to the new generation.
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INTRODUCTION

Natural resources are the gift of nature. Human beings have been dependent on natural
resources since their introduction on the earth for livelihood. The secret of healing substances
almost invariably lies in natural substances (Datta, 2007). The history of medicinal plants has
been widely acknowledged in terms of serving mankind all around the world (Gahatraj et al.,
2020). To cure many diseases and disorders, both Ayurvedic and allopathic medicine is
common in Indian sub-continent. Since Nepal is very rich in biodiversity, it has a lot of
medicinal and aromatic plants in the northern Himalayas to southern Terai plains among
which many are protected inside protected areas by the government of Nepal. 5856 different
species of flowering plants were found in Nepal (HMGN, 2002) and among them, 690
species had medicinal properties (Malla and Shakya, 1984). Out of 690 different species of
flowering medicinal plants, 510 species were wild, 120 species were naturalized and were in
cultivation and the remaining 60 species were exotic. A total of 1624 species of plants were
listed as medicinal plants by a group of botanists and professionals in the medicinal and
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aromatic plant database of Nepal (MAPDON) (Sharma et al. 2007). Fifty-three different
types of non-timber products are traded from the Jajarkot district only (Lamichhane et al.,
2021). And in nature, there is medicine for every kind of disease. WHO has found more than
80% of the world population getting their treatment by using traditional medicines
(Balakumbahan et al., 2010). The United States of America was also found to extract 50% of
its daily medicines from nature-based resources (Copping, 1996).

Acorus calamus (sweet flag) Bojho (in Nepal) is recognized as one of the commonly used
medicinal aromatic plants whose different parts are consumed in different forms to cure
different diseases. It is the most frequently used medicine in the context of Nepal. Different
126 ethnic groups in Nepal have been using more than 2300 different plant species
traditionally to cure several diseases and Bojho was the major plant species they have been
consuming for many years (Kandel et al., 2020). It is one of the highly used plants studied in
western Nepal. Its use-value and use frequency was recorded 0.41 and 0.15 respectively in
Arghakachi, western, Nepal (Poudel et al., 2021). So, it requires more exploration and
research work on the Acorus calamus to establish this species worldwide. The objective of this
study is to document the scattered findings of the Acorus calamus.

MATERIAL AND METHODS

Data collection and analysis: This article is fully based on secondary data. Secondary
data was collected from the articles assembled from online portals and published articles
(Timilsina et al., 2020). Keywords like Acorus calamus, ethnomedicine, traditional medicine;
Ayurvedic, phytochemistry, etc. were used to search the articles. A total of 48 articles was
collected and reviewed. The gathered information was presented well in descriptive and
tabular form.

RESULTS AND DISCUSSION

Taxonomy of Acorus calamus:

Table 1 Taxonomic classification of Acorus calamus

Kingdom Plantae
Subkingdom Tracheobionta (vascular plant)
Super division Spermatophyta (seed plants)
Division Magnoliophyta (flowering plants)
Class Liliopsida (monocotyledons)
Subclass Arecidae
Order Arales
Family Acoraceae
Genus Acorus L.
Species Calamus
Synonyms Acorus asiaticus nakai; Acorus terrestris spreng
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Figure.2 The entire plant of Acorus calamus
(Note: Collected from Gulmi Nepal, Altitude: 2100m, Northern aspect)
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Distribution of Acorus calamus: Acorus calamus is a medicinal plant that lies in the family
Acoraceae. It is also called sweet flag in English, Shi chang Pu in Chinese, Kalamus in
Germany, Bajai in Hindi (Seidemann, 2005), and Bojo in Nepali. Commonly, this plant is
also recognized as sweet flag, sweet rush, sweet root, sweet cane, sweet myrtle, myrtle grass,
myrtle sedge, gladdon, vacha, and cinnamon sedge (Packer and Ringius, 1984). It is recorded
in 42 countries ranging from 900m to 1800m (Quraishi et al., 2017). It generally grows at the
temperature ranging from 10 to 38°C and rainfall of about 650 mm to 2500 mm per year in
the Hills of Nepal and the Nepalese climate is best for its growth (Balakumbahan et al.,
2010).

Acorus calamus is natural to Central Asia and Eastern Europe and also the endemic to
marshy lands of mountains of India (Gupta, 1964). It is native species of North America and
Asia and it is basically a perennial, marshy, semi-aquatic plant (Kokate, Purohit, & Gokhale,
2003). It is more abundant to the northern slope of subtropical and temperate parts of Asia,
Europe, and the North America (Mukherjee et al., 2008). This plant grows best in the
temperature range of 10 to 38 degrees Celsius and the rainfall of 700 mm to 2500 mm
(Balakumbahan et al. 2010). It is found cultivated at an altitude of 2200 m. In the case of
India, it is distributed in the lands of Jammu Kashmir, Manipur, Himachal Pradesh,
Nagaland, Uttar Pradesh, Uttarakhand, Tamil Nadu, Andhra Pradesh, Karnataka, and
Maharashtra (Pawar et al. 2011; Malabadi et al. 2007; Rao and Sreeramulu 1985).

Acorus calamus is a flowering plant having psychoactive chemicals. It is one of the
perennials, semiaquatic herbs having creeping rhizomes (Mukherjee et al., 2008). It is one of
the common Nepalese herbs which grow up to 1-1.5 meters in height in most of the hilly
region. The rhizome which is the major part used, generally grows up to 40-50 cm long. It
has 1 to 3 seeded berries which are angular, green, and oblong in shape. The woody
branched, light brown and occasionally orange-brown colored cylindrical to flat in shape
rhizomes with nodes and internodes, possess strong, aromatic odor and bitter taste
(Anonymous,2001). Scattering rootstock directly gives rise to tufts from the basal leaf. These
sword-shaped and erect basal leaves of the Acorus calamus are more similar to those of Iris spp.
but in comparison, the Acorus calamus has more green basal leaves than Iris spp. (Wallis,
2003). Generally, it is hermaphrodite (having male and female both in the same flower)
which is usually pollinated by insects (Prajapati et al., 2003; Nadkarni 1998; Wallis 1997).
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Figure. 3 Rhizome ofAcorus calamus
(Note: Collected from Gulmi Nepal, Altitude: 2100m, Northern aspect)

Phytochemical constituents of Acorus calamus: The rhizomes, leaves, and essential oil
in Acorus calamus is rich in different varieties of chemical constituents (Namba, 1993; Wang et
al., 1998). The oil extracted from the rhizome of the Acorus calamusis used to prepare
different chemical constituents (Oprean et al., 2001; Raina et al., 2003). Fatty acids like
palmitic acid with its ester, ester of butyric acid, and heptylic acid are also present in its oil
(Chaudhury et al., 1957). The aerial portion of this plant has lutcolin-6,8-c-diglucoside and its
rhizome contains aromatic and volatile yellow-colored oils with asarone as its major
constituent which possesses a little amount of sesquiterpenes along with its alcohol and also
the rhizome is rich in choline, acoradin, flavones, galangin, isocolamone, acolamone (Singh
et al., 2011). Similarly, glycosides, terpenoids, and sterols were observed in the ethanol
extracted from its rhizome (Tewari et al., 1984). From the rhizomes of Acorus calamus in
Nepal, fifty-three different organic volatile compounds were extracted and identified as 19
hydrocarbons, 14 aldehydes, 11 alcohol, 4 ketones, 3 esters, 1 furan, 1 nitrogen-containing
miscellaneous and 46.78% of beta-asarone (major bioactive compound) (Gyawali and Kim,
2009). Basically, plants age, geographical condition, climatic condition, and the ploidy of
plant determines the content and makeup of chemical components in different parts of the
plant (Venakutonis and Dagilyte, 2003). The number of chemical constituents differs with the
plant parts from which the oil is to be extracted (Motley, 1994).
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Ethnomedicinal value: Since a long time, it has been an essential traditionally used
medicinal plant by the Indian and Chinese people (Wu et al., 2009; Lee et al., 2011). Also, it
is traditionally used in America and Indonesia for treating gastrointestinal diseases like
diarrhea, colic pain, and diabetes therapy (Gilani et al., 2006; Si et al., 2010). In Nepal, its
dry rhizomes have been consumed for hundreds of years to treat throat inflammation, open
respiratory passages, chest pain, bronchitis, and whooping cough. The dry rhizome is used
during cold, cough, and also to clear throat; it can be used either raw or roasted. Rhizome
juice is used to treat sore throat, gout, epilepsy, cold, cough (Acharaya, 2012; Gubhaju &
Ghimire, 2010; Poudel et al., 2021).

The rhizomes in Ayurveda are believed to contain redolent, bitter tonic, stimulant,
nauseant, emmenagogue, expectorant, aphrodisiac, diuretic, cathartic, spasmolytic,
parasitical, and flatus-relieving properties which help in the treatment of diseases like
epilepsy, memory disorder, schizophrenia, chronic diarrhea, dysentery, intermittent fever,
bronchial catarrh, tympanitis, otitis media, colic, asthma, cough and tumors of gland and
abdomen (Kirtikar and Basu, 1987; Anonymous, 2001). Traditionally, they were used for
relieving gas in the alimentary canal and chronic indigestion and also for treating kidney and
liver problems (Mukherjee et al., 2007). Consumption of rhizomes with salt and water during
indigestion causes emesis while consuming honey, hot water, and barely treats cardiac
diseases (Bangasen, 1984). Rhizome induces nausea and vomiting (Srivastava et al., 1986).
The root is very helpful in stomach pain (Mao, 1993). The bark of the root (root skin) works
as an antidote for curing snakebite (Singh and Prakash, 1994). Ancient people of Tirumala
hills used to treat dental disorders through the use of its rhizome (Balaji et al., 1996).

CONCLUSION

Acorus Calamus commonly known as sweet flag has been consumed by people all
around the world to treat various kinds of diseases since a long time. In case of Nepal, it is
the most commonly used medicinal plant by all Nepalese communities. Along with its
disease curing potentials, it has a huge economic potential. Since Nepal has very favorable
conditions for its production, we can even establish it commercially. Indeed to maintain good
health through our traditional practices, we need to have more research, study and
exploration of such medicinal plants.

DECLARATION OF CONFLICT OF INTEREST
The authors declare no conflict of interest.
REFERENCES

Acharya, R. (2012). Ethnobotanical study of medicinal plants of Resunga Hill used
by Magar community of Badagaun VDC, Gulmi district, Nepal. Scientific World, 10(10), 54-
65.

Anonymous. (2001). The Wealth of India: A Dictionary of Indian Raw Materials and
Industrial products, 1* ed. National Institute of Science Communication, India.

Balaji, Rao, N.S., Rajasekhar, D., Chengal, Raju, D., & Nagaraju, N. (1996). Ethno-
medicinal notes on some plants of Tirumala hills for dental disorders. Ethnobotany 8: 88-91.

© 2021 Asian Society of Pharmacognosy. All Rights Reserved.

35



ASIAN JOURNAL OF PHARMACOGNOSY

7/ Asian Journal of Pharmacognosy 5(3): 30-38

eISSN-0128-1119

Balakumbhan, R., Rajamani, K., & Kumanan, K. (2010). Acorus calamus: An
overview. The Journal of Medicinal Plants Research 4, 2740-2745.

Bangasen. (1984). Bangasen, 1% ed. Chaukhambha Sanskrit Bharati, India.

Chaudhury, S.S., Gautam, S.K., & Handa, K.L. (1957). Composition of calamus oil
from calamus roots growing in Jammu and Kashmir. India J Pharm 19: 183-186.

Copping, L.G. (1996). Crop protection agents from nature. In: Natural products and
analogins: The Royal Society of Chemistry, Cambridge, P.1996; 501.

Dandiya, P.C., & Cullumbine, H. (1959). Studies on Acorus calamus III. Some
pharmacological actions of the volatile oil. J pharmacol Exp Ther 125: 353-359.

Datta, IC. (2007). Non-timber forest product of Nepal.Identification, classification,
ethnic use and cultivation. Page no: 1.

Gahatraj, S., Bhusal, B., Sapkota, K., Dhami, B., & Gautam, D. (2020). Common
medicinal plants of Nepal: A review of Triphala: Harro (Terminaliachebula), Barro
(Terminaliabellivica), and Amala (Emblicaofficinalis). Asian J. Pharmacogn, 4(3), 5-13.
DOI: 10.13140/RG.2.2.15807.84643

Gilani, A.U., Shah, A.J., Ahmad, M., & Shaheen, F. (2006). Antispasmodic effect of
Acorus calamus is mediated through calcium channel blockade. Phytotherapy Research 20,
1080-1084.

Gubhaju, M. R., & Ghimire, S. K. (2010). Ethnomedicinal practice in Dovan, Palpa
district, Nepal. J. Nat. Hist. Mus, 25, 140-154.

Gupta,R. (1964). Survey record of medicinal and aromatic plants of Chamba forest
division, Himanchal Pradesh. Indian Forester 90, 454-463.

Gyawali, R., & Kim, K. (2009).Volatile organic components of medicinal values
from Nepalese Acorus calamus L. Kathmandu University Journal of Science, Engineering and
Technology 5, 51-65.

Kandel, B., Thakuri, B.S., Paudel, S., Sigdel, S., Khanal, P., Sapkota, K., Bhusal, B.,
Paudel, D., Mahara, S., Gurung, D., Ghimire, S., Subedi, P., Sapkota, P., Ghimire, P.C., &
Gautam,D. (2020). Ethnobotanical uses of locally available plants for respiratory diseases by
fifteen ethnic groups of Nepal: A review. Asian Journal OfPharmacognosy 4: 11-21.

Kirtikar, K.R., & Basu, B.D. (1987). Indian Medicinal Plants, 4" ed. Mahendra Pal
Sing Publishers, India.

Kokate, C.K., Purohit, A.P., & Gokhale,S.B. (2003). A textbook of pharmacognosy
(25™ed.). New Delhi: NiraliPrakashan.

Lamichhane, R., Gautam, D., Miya, M.S., Chhetri, H.B., & Timilsina, S. (2021).
Role of Non-Timber Forest Products in National Economy: A Case of Jajarkot District,
Nepal. Grassroots Journal of Natural Resources, 4(1), 94-105.
https://doi.org/10.33002/nr2581.6853.040107

Lee, M.H., Chen, Y.Y., Wang, S.C., Watanobe, T., & Tsai, Y.C. (2011).Inhibitory
effect of beta asarone, a component of Acorus calamus essential oil, on inhibition of
adipogenesis in 3T3-L cells. Food Chemistry 126, 1-7.

Malabadi, R.B., Mulgund, G.S., & Natraja, K. (2007). Ethnobotanical survey of
medicinal plants Belgum district, Karnataka, India.Journal of Medicinal and Aromatic plant
Sciences 29, 70-77.

Malla, S.B., & Shakya, P.R. (1984). Medicinal plants. In: Majpuria, T.C.(ed), Nepal
Nature’s Paradise. White lotus Co. Ltd., Bangkok, Thailand. PP. 261-297.

Mao, A.A. (1993). A preliminary report on the folkfore botany of Mao Nagas of
Manipur (India). Ethnobotany 5: 143-147.

© 2021 Asian Society of Pharmacognosy. All Rights Reserved.

36



ASIAN JOURNAL OF PHARMACOGNOSY

-/ Asian Journal of Pharmacognosy 5(3): 30-38

eISSN-0128-1119

Motley, T.J. (1994). The ethnobotany of sweet flag, Acorus calamus L. Economic
Botany 48, 397-412.

Mukherjee, P.K. (2003). Plant products with hypocholesterolemic potentials .Adv
Food Nutr Res 47: 278-324.

Mukherjee, P.K., Kumar, V., Moc, M., & Houghton, P.J. (2007). Acorus calamus:
Scientific validation of Ayurvedic Tradition from Natural Resources, Pharmaceutical
Biology; 45:8, 651-666.

Nadkarni, K.M. (1998). Indian Materia Medica, 1* ed. Popular Prakashan, India.

Namba, T. (1993). The Encyclopedia of Wkan-Yuka. (Traditional Sino-Japanese
Medicines, with color pictures), 1% ed. Hoikusha, Osaka, Japan.

Oprean, R., Oprean, L., Tamas, M., Sandulescu, R., & Roman, L. (2001). Essential
oils analysis.II. Mass Spectra identification of terpene and phenylpropane derivatives. J
Pharm Biomed Anal 24: 1163-1168.

Packer, J.G., & Ringius,G.S. (1984). The distribution and status of Acorus (Araceae)
in Canada.Canadian Journal of Botany. 62(11), 2248-2252.

Pawar, V.S., Akhade, A., Baokar,D., & Shivkumar, H. (2011). Antidepressant likr
effects of Acorus calamus in forced swimming and tail suspension test in mice. Asian Pacific
Journal of Tropical Biomedicine 1, S17-S19.

Poudel, B., Bhandari, J., Poudel, A., & Gautam, D. (2021).Ethnomedicinal use of
Common Garden Species in Arghakhanchi district, Western Nepal. 4sian J. Pharmacogn, 4(1),
31-65. DOI: 10.13140/RG.2.2.27551.89766

Prajapati, N.D., Purohit, S.S., Sharma, D.D., & Tarun, K. (2003). A Handbook of
Medicinal plants, Section II, 1% ed. Agrobiaos, India.

Quraishi, A., Mehar, S., Sahu, D., & Jadhav, S.K. (2017). In vitro mid-term
conservation of Acorus calamus L. via cold storage of encapsulated microrhizome. Braz. Arch.
Biol. Technol:60, 1-9.

Raina, V.K., Srivastava, S.K., & Syamasundar, K.V. (2003). Essential oil
Composition of Acorus calamus L. from the lower region of the Himalayas.FlavourFragr J 18:
18-20.

Rao, K.P., & Sreeramulu, S.H. (1985). Ethnobotany of selected medicinal plants of
Srikakulam district, Andhra Pradesh. Ancient Science of Life 4, 238-244.

Sharma, U.R., K.B. Malla& P.K., Uprety. (2004). Conservation and management
efforts of medicinal and aromatic plants in Nepal. BankoJankari 14(2): 3-11.

Sharma, V., Sharma, R., Gautam, D. S., Kuca, K., Nepovimova, E., & Martins, N.
(2020). Role of Vacha (Acorus calamus Linn.) in neurological and metabolic disorders:
evidence from ethnopharmacology, phytochemistry, pharmacology and clinical
study. Journal of clinical medicine, 9(4), 1176.

Si, M.M.,, Lou, J.S., Zhou, C.X., & Shen, J.N. (2010). Insulin releasing and alpha
glucosidase inhibitory activity of ethyl acetate fraction of Acorus calamus in vitro and in vivo.
Journal of Ethnopharmacology 128, 154-159.

Singh, K.K., & Prakash, A. (1994). Indigeneous phytotherapy among the Gond tribes
of Uttar Pradesh, India. Ethnobotany 6: 37-41.

Srivastava, T.N., Rajasekharan, S., Badola, D.P., & Shah, D.C. (1986). An index of
the available medicinal plants used in Indian system of medicine from Jammu and Kashmir
state. Ancient Sci Life 6: 49-63.

Tewari, 1.C., Sanwal, P., Singh, J., & Joshi, P. (1984). Preliminary phytochemical
screening of medicinal plants of hilly districts ( Kumaon and Garhwal divisions) of UP. Bull
Med Ethnobot Res 5: 71-81.

© 2021 Asian Society of Pharmacognosy. All Rights Reserved.

37



ASIAN JOURNAL OF PHARMACOGNOSY

-/ Asian Journal of Pharmacognosy 5(3): 30-38

eISSN-0128-1119

Timilsina, S., Bhattarai, R., Miya, M., & Gautam, D., 2020. Sissoo, its Pathogenic
Constraints and their Management in Nepal: A review. Grassroots Journal of Natural
Resources, 3(4), 1-17. https://doi.org/10.33002/nr2581.6853.03041

Venakutonis, P.R., & Dagilyte. (2003). Composition of essential oil of sweet flag
(Acorus calamus L.) leaves at different growing phases. Journal of Essential Oil Research 15,
313-318.

Wallis, T.E. (1997). Textbook of Pharmacognosy, 5" ed. CBS Publication, India.

Wallis, T.E. (2003). Textbook of Pharmacognosy (2"%d.). New Delhi: Vallabh
Prakashan.

Wang, H.z., Chag, Y.G., & Fan, C.S. (1998). Review on studies on chemical
constituents and pharmacology of genus Acorus. Acta Botanica Yunnanica 5, 96-100.

Wu, H.S., Zhu, D.F., & Zhou, C. (2009). Insulin sensitizing activity of ethylacetate
fraction of Acorus calamus L. in Vitro and in vivo. Journal of Ethnopharmacology 123, 288-
292.

© 2021 Asian Society of Pharmacognosy. All Rights Reserved.

38



