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Abstract 

The study of plant morphology is one of the important characteristics that put plants into the limelight in the form of 
their external structures. It is useful in plant identification, including comparative morphological analysis of different 
plant parts like stems, roots, rhizomes, and flowers in the same or different plant species. Plant morphology also 
contains studies of plant characters at the macro and micro levels. The micromorphological study includes structures 
of the cell at the micro level by taking sections and observing them microscopically. Due to botanical ambiguity in 
different regions of India, there is a need for morphological characterization of different varieties of Elsholtzia that have 
been collected. The present study includes morphological characterization of different ambiguous varieties of  Elsholtzia 
and their morphological study at the macro morphological level. So the main focus of this study is to analyze structural 
morphological differences among these varieties. This study will provide essential baseline data for cultivators, 
researchers, and users, offering insights into the potential pharmacological applications of this lesser-known plant. 
Overall, it aims to contribute to the documentation of Elsholtzia sp. diversity and its potential in pharmacological drug 
discovery.   
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1. Introduction

The genus Elsholtzia, a member of the Lamiaceae family, comprises approximately 48 species, with 33 varieties 
distributed across East Asia mainly in China. Elsholtzia a green, aromatic herb[1], thrives at altitudes ranging from 400 
to 1500 meters above sea level and is found in regions across East Asia, Africa, North America, and Europe. In North 
East India, particularly in states like Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, and 
Tripura, it is widely cultivated and known by various vernacular names[2]. Elsholtzia has a rich history of traditional 
uses in North East India, serving as a flavoring agent in local cuisine and a remedy for various ailments such as cough, 
cold, skin inflammations, and menstrual disorders. Additionally, it has found applications in herbal tea, cosmetics, 
perfumeries, and aromatherapy[3]. Despite its economic significance and medicinal importance, the essential oils of 
Elsholtzia are still imported due to high demand in cosmetics, pharmaceuticals, and other industries. the study will 
assess the variation in Elsholtzia morphological and phytochemical characteristics in response to environmental 
conditions and geographic location, shedding light on different chemotypes within the species[4]. Morphology includes 
comparing different Elsholtzia species or plant groups. One of the best and most important concepts in this field of study 
is homology, which is the study of the homologous characteristics of plants, such as leaves, flowers, petals, etc[5]. Plant 
morphology is essential to accurately recognizing plants by examining them at both the macro and microscopic levels. 
Because it facilitates identification, nomenclature, classification, and phylogenetic analysis—which determines the 
evolutionary relationship between multiple plant species in the same family—plant morphology is crucial.[6]  

DIAGNOSTIC CHARACTERS: [7,8,9,10,11,12,13] 

http://creativecommons.org/licenses/by/4.0/deed.en_US
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Elsholtzia griffithii although Hook. f. and E. cyprianii (Pavol.) S. Chow ex Hsu shares a similar morphology, Hook. f. can 
be differentiated from the former by having lanceolate bracts that are 3.0–4.0 mm long and longer than the flowers; five 
calyx lobes are unequal, with the anterior two lobes being shorter than the three posterior lobes (compared to E. 
cyprianii's bracts up to 3.0 mm, which are typically shorter than flowers, and equal calyx teeth). Annual herbs range in 
height from 15 to 60 cm. Simple, upright, 4-angled stems that are either villous or thickly retrorse pubescent. Petiole: 
0.5–2.0 cm; leaf blade: oblong to ovate-oblong, 2.0–8.0 cm × 1.0–2.5 cm; herbaceous, dark green adaxially, puberulent, 
densely pubescent abaxially, glandular, base broadly cuneate, decurrent, midrib prominent abaxially, lateral veins 4–6 
paired, margin crenate-serrate to coarsely serrate, apex acute. Five lanceolate teeth, ca. 0.8 mm long, calyx green, 
tubular-campanulate, ca. 1.8 mm, thickly white pubescent on the outside, anterior two calyx lobes shorten, and the 
posterior frontal lobe is longer than two lateral lobes. The corolla is reddish or white, 2–2.5 mm, pubescent and 
glandular on the exterior and glabrous on the inside; it has two lips, an entire or emarginate upper lip, a circular central 
lobe on the lower lip, semicircular lateral lobes, and an entire margin. Four straight stamens that protrude from the 
corolla's upper lip, and two larger anterior stamens that are 3.0 to 3.5 mm long with filiform, glabrous filaments. The 
apex is equally two-cleft, and the style is significantly longer, 2.5–3.0 mm, as long as the posterior pair of stamens. 

Phenology: —Flowering from May to August, fruiting from August to October. 

Distribution and Habitat: — China (Guangxi), Bangladesh, India, Korea, Myanmar, Nepal, and Thailand Currently, 
Elsholtzia griffithii is found in southern China's Guangxi Province's Huanjiang County. At an elevation of 264–314 
meters, it grows alongside Bidens pilosa Linnaeus (1753: 832), Acalypha australis Linnaeus (1753: 1004), Oxalis 
corniculata Linnaeus (1753: 435), Cayratia japonica (Thunb.) Gagnepain (1911: 349), and other plants on field or 
roadside rocks. There are currently just two known locations for Elsholtzia griffithii in Huanjiang County, Guangxi; 
however, more research may reveal other locales for this species [9] 

2. Botanical and taxonomical profile [14,15,16,17,18] 

2.1. Plant profile  

• Common name     : Manipuri Lomba  
• Chinese name       : Chang Bao Xiang Ru   
• Botanical name    : Elsholtzia Griffith  
• Family name        : Lamiaceae (Mint family)  
• Elsholtzia griffithii – Manipuri Lomba 

 

Figure 1 Elsholtzia griffithii (Manipuri Lomba) 
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2.2. Taxonomic classification  

Table 1 Taxonomical classification of Elsholtzia Griffithii 

Kingdom Plantae  

Division Pinophyta  

Class  Equisetopsida 

Subclass Magnoliidae  

Order   Lamiale  

Family  Lamiaceae   

Genus  Elsholtzia 

Species Elsholtzia griffithii  

2.3. Species morphology and geographical distribution of Elsholtzia [17,18,19,20]   

Herbs, subshrubs, or shrubs. Verticillasters in capitula or continuous or interrupted spikes; bracts oblong or flabellate 
to minute, thinner than calyx; spikes cylindric or second, frequently compact, occasionally in panicles. Calyx cylindric 
or campanulate, throat glabrous; 2 longer anterior or subequal teeth. The corolla is white, yellowish, or purplish, with 
two lips, hairy and glandular on the outside and hairy annulate or glabrous on the inside. The tube is funnel-shaped, 
straight or slightly curved, and slightly longer than the calyx. The upper lip is straight with an entire or emarginate 
margin, while the lower lip is spreading with three lobes on the lateral side, with the largest margin and an erose or 
emarginate apex. Anther cells 2 are divergent or divaricate, with a confluent apex; filaments glabrous; stamens 4 are 
typically exserted, anterior 2 longer, rarely underdeveloped, and free. Glabrous ovary. Apex confluent, anther cells 2, 
divergent or divaricate. Glabrous ovary. The style is often beyond the stamens, with a deeply to shallowly 2-cleft apex; 
the lobes are subulate, sublinear, or clavate, and are typically equal. Nutlets are smooth to tuberculate, ovoid to oblong, 
glabrous, or sparingly hairy.  

2.4. Morphology of  other Species [21-58] 

Table 2 Species and Morphology of the Elsholtzia Plant 

S 
no 

Species Name Morphology  

1 Elsholtzia rugulosa  Long petiolate leaves that are elliptic to rhombic-ovate, adaxially coarsely corrugated, 
and obtusely serrate; verticillasters that are pedunculate and loosely capitate on the 
base of spikes; flower that is white, occasionally purple or yellowish. 

2 Elsholtzia myosurus  Leaves subsessile or short petiolate, lanceolate or oblanceolate, adaxially not coarsely 
corrugate, serrulate above base; verticillasters sessile, capitate; corolla white to green-
yellow. 

3 Elsholtzia 
penduliflora 

widely spread lower verticillasters; pendulous flowers when open; glabrous calyx 
exterior. 

4 Elsholtzia Staunton  second spikes; rose-purple flower about 9 mm; lanceolate to oblong-lanceolate leaves. 

5 Elsholtzia glabra 

Botanical realm 

Cylindric spikes; white, 4-mm flower; rhombic-lanceolate leaves. 

6 Elsholtzia 
capituligera 

Inflorescences capitate; leaves elliptic-oblong to oblong, 0.8-2 cm × 2-5 mm, thickly 
floccose-pubescent, shallowly crenate above base. 

7 Elsholtzia blanda secund, loose spikes; bracts subulate to lanceolate-subulate; compact, cylindric spikes; 
lanceolate bracts. 

8 Elsholtzia fruticose 

 

lanceolate to elliptic-lanceolate, coarsely serrate, acuminate apex; ovate to oblong, 
crenate to crenate-serrate, acute apex.  
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9 Elsholtzia eriocalyx bracts prominent; calyx thickly lanate-pilose externally; leaves subsessile; bracts dull; 
calyx yellowish white tomentose externally; petiolate leaves 

10 Elsholtzia ochroleuca  Calyx golden white tomentose outside; leaves petiolate; bracts noticeable; calyx thickly 
lanate-pilose externally; leaves subsessile. 

11 Elsholtzia 
cephalantha  

Capitate, loose inflorescences; annual dispersed herbs; compact, spiky inflorescences; 
erect herbs (except E. pilosa). 

12 Elsholtzia winitiana Inflorescences inserted on stem and branch apices; corolla white; inflorescences 
terminal, axillary; flower rose-purple or purple.  

13 Elsholtzia pilosa  Plants pubescent; bracts either pilose or pubescent; bracts thickly, rigidly, spreading 
white ciliate. Plants pilose-hispid.  

14 Elsholtzia stachyodes In flower, spikes measure 5(-8) mm in diameter; leaves are rhombic-ovate, incised-
serrate above the base, and sparsely glabrous adaxially. Flowers have 8–10 mm-
diameter spikes; leaves are oval to oblong, serrate to crenate, puberulent or villous on 
the adaxial surface.  

15 Elsholtzia communis Plants with strong citral fragrance; calyx apex conspicuously curved forward after 
anthesis, densely lanate-villous; cultivated species, rarely naturalized 

16 Elsholtzia cyprianii Plants without citral fragrance; calyx apex straight curved forward, densely pubescent; 
native species 

17 Elsholtzia flava Leaves broadly ovate to subcircular, 8-15 cm, Leaves not broadly ovate or subcircular, 
0.5-12 cm. 

18 Elsholtzia strobilifera Spikes cylindric, not second, Spikes secund. 

19 Elsholtzia luteola Corolla white to yellowish; bract with numerous, irregular subulate teeth (entire or 1- 
or 2-toothed in var. holostegia), Corolla rose-purple; bracts 1-mucronate. 

20 Elsholtzia 
heterophylla 

Stems straight, unbranched or few branched on theupper part, with slender, basal 
stolons; leaves heteromorphic 

21 Elsholtzia bodinieri  Stems prostrate, ascending, base branched, sometimes with numerous short stolons; 
leaves not heteromorphic. 

22 Elsholtzia eriostachya Corolla yellow; calyx densely yellow moniliform villous, cylindric 

23 Elsholtzia densa  Corolla purplish; calyx densely purple moniliform villous, subglobose. 

24 Elsholtzia oldhamii  Abaxial leaf surface densely puberulent, ± pilose on veins, Abaxial leaf surface finely 
pilose or puberulent. 

25 Elsholtzia kachinensis Plants prostrate, producing adventitious roots on basal part of stem; leaves ovate to 
ovate- lanceolate; bracts pilose outside. 

26 Elsholtzia saxatilis Plants erect, without adventitious roots on lower part of stem; leaves lanceolate to 
linear-lanceolate; bracts glabrous outside. 

27 Elsholtzia pygmaea Leaves 1-1.5 cm, linear to linear-lanceolate, Leaves more than 1.5 cm, oblong or ovate 
to lanceolate. 

28 Elsholtzia hunanensis Leaf blade base rounded to shallowly cordate, auriculate-dentate; corolla rose red, 2-3 
mm. 

29 Elsholtzia ciliata  Calyx teeth unequal, anterior 2 longer; leaves ovate to elliptic-lanceolate; corolla ca. 4.5 
mm. 

30 Elsholtzia splendens  Calyx teeth subequal; leaves ovate-triangular to oblong-lanceolate; corolla 6-7 mm. 

31 Elsholtzia argyi Calyx teeth ± equal; petiole 8-25 mm; plants 50-100 cm. 

32 Elsholtzia souliei Petiole white floccose; leaf blade lanceolate, base attenuate, margin serrate, apex 
acuminate; corolla ca. 6 mm. 

http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019625
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=210000492
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019636
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019659
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019644
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=210000497
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=210000497
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019616
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019634
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019629
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=210000499
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019643
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019654
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019652
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019642
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019619
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019656
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200019614
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33 Elsholtzia feddei Petiole pubescent; leaf blade ovate, base rounded to broadly cuneate, margin crenate, 
apex obtuse; corolla ca. 8 mm. 

34 Elsholtzia amurensis-  Amur region of Russia. 

 

35 Elsholtzia 
angustifolia 

annual herb with an aquare stem and height of 30-50 cm. The leaves of both female and 
hermaphroditic plants are linear, and other taxonomies of the same genus wich are 
ovate, oblong or lanceolate. 

36 Elsholtzia beddomei Herb annual, erect, branched, 20-35 cm high.stem purple, leaves opposite, coriaceous, 
leaf blade ovate,3.5-4.5 cm, glabrous adaxially, petiole 2.0-3.2 cm, margin serrate.spikes 
second 3.5-4.5 cm. 

37 Elsholtzia 
byeonsanensis 

South Korea. Petiole white floccose; leaf blade lanceolate, base attenuate, margin 
serrate, apex acuminate; corolla ca. 6 mm. 

38 Elsholtzia 
capituligera 

Tibet, Sichuan, Yunnan 

39  Elsholtzia concinna 
Vautier 

Nepal, Sikkim, Bhuta. 

40 Elsholtzia griffithii 
Hook 

lanceolate bracts exceeding the flowers, 3.0-4.0 mm long, five calyx lobes, white purple 
flower. 

41 Elsholtzia 
Hallasanensis  

Island in Korea. 

42 Elsholtzia 
Elsholtzilitangensis  

Sichuan 

43 Elsholtzia myosurus Dunn - Sichuan, Yunnan 

44 Elsholtzia nipponica  Japan Small fragrant annual herb, 5-26 cm tall, stems slender, branched or not almost 
glabrous or with tomentose white glandular hairs Leaves ovate-elliptic, 2*1 cm.Leaf 
Shape: The leaves are regularly arranged and oval to lanceolate in shape.Leaf 
Texture: They have a slightly hairy texture which is common among many members of 
the mint family.Flowers: The flowers appear in clusters (verticillate) and exhibit a 
unique tubular shape.Growth Habit: This plant grows upright, giving it a bushy 
appearance 

45 Elsholtzia Pubescens 
Benth  

Java, Bali, Lombok, Timor, Sulawesi 

46 Elsholtzia serotine 
Kom  

northern China, Japan, Korea, Primorye 

47 Elsholtzia strobilifera  Benth. – Small fragrant annual herb, 5-25 cm tall, stems slender, branched or not almost 
glabrous or with tomentose white glandular hairs Leaves ovate-elliptic, 2*1 cm. 

48 Elsholtzia winitiana  Herbs erect, 1-1.7 m tall branches densely white floccose-villous. Petiole 0.7-1.5 cm, 
densely gray villous, leaf blade oblong-lanceolate. 

Thirty-three of the 48 species are found in East Asia, primarily in China. Elsholtzia plants have long been used as a folk 
remedy in China to heal illnesses and alleviate symptoms like colds, fevers, pneumonia, and so on.[53] 

3. Conclusion 

The present study provides valuable information regarding the morphology, anatomy, and micromorphology,  of the 
medicinally and economically important Elsholtzia Species, which is distributed in China Koria, Africa America, and 
India. In particular, the morphological description of the species has expanded based on a large amount of living 
materials. This is the first study of the anatomy and the frond and spore micromorphology of Elsholtzia Species in China 
Koria and India. Our investigations aim to contribute to the comprehensive understanding of the taxonomy, systematics, 
and paleobotany of the genus Elsholtzia, including the family Lamiaceae. However, additional molecular frameworks 

https://en.wikipedia.org/w/index.php?title=Elsholtzia_amurensis&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Elsholtzia_beddomei&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Elsholtzia_byeonsanensis&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Elsholtzia_byeonsanensis&action=edit&redlink=1
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are required to address the challenges of the relationships and taxonomy of this genus. Further studies involving a 
broader range of genus Elsholtzia and extensive sampling would enhance our understanding of the taxonomic and 
systematic implications. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed. 

References 

[1] Prasad R, Kamal S, Sharma PK, Oelmüller R, Varma A. Root endophyte Piriformospora indica DSM 11827 alters 
plant morphology, enhances biomass and antioxidant activity of medicinal plant Bacopa monniera. Journal of 
basic microbiology. 2013; 53(12):1016-24. 

[2] Zhigin Guo, Zizhen Liu, Xiaohong wang, Weirui Liu, Rui Jiang, Ruiyang Cheng, Gaimei She, Elsholtzia: 
phytochemistry and biological activities. Journal of Chem Cent 2012; 5; (6)147  

[3] Baanu Loya, Rakesh Kumar, Norbu Jamchu Thongdok, Awadhesh Kumar, Effect of Altitude, Environment and Soil 
Parameters on Morphological Characteristics and Yield of Essential Oil in Elsholtzia communis. Environment and 
Ecology, 2023; 41 (4B) : 2756—2765,  

[4] Ai-Liu, Simon M.Y. Lee, Yi-Tao Wang, and Guan-Hua Du, Elsholtzia: a review of traditional uses, chemistry and 
pharmacology Journal of Chinese Pharmaceutical Sciences,2007; 1003–1057:2–073–06  

[5] panelShuqi Chen, Jixin Chen, Yifan Xu, Elsholtzia: A genus with antibacterial, antiviral, and anti-inflammatory 
advantages” Journal of Ethnopharmacology,2022; Vol 297,  

[6] N P Vidanapathirana, L F Rifnas Plant morphology University of Colombo Institute of agrotechnology and rural 
Sciences book publication at: https://www.researchgate.net/publication/376515647 Weligatta New Town, 
Hambantota, Sri Lanka +94472034200 – Ext: 225 / 227 / Fax: +94472034261 uciars.cmb.ac.lk Dec- 2023 

[7] Fl. Brit. “Elsholtzia griffithii Hook.f.” Plant of the world, India 4:644 1885 

[8] Nadkarni KM. Indian Materia Medica Popular Prakashan Pvt. Ltd. Bombay 1976. 

[9] Bongcheewin, B., Chantaranothai, P. & Paton, A. Elsholtzia (Lamiaceae) in Thailand, 2015; Blumea 59: 209-214. 

[10] Theanphong O, Jenjittikul T, Mingvanish W, Somwong P. Phytochemical Screening of Essential Oils and Ethanolic 
Extracts of Elsholtzia griffithii Fruits for Cosmeceutical Bioactivity. Journal of Herbs, Spices & Medicinal Plants. 
2024; Apr 2;30(2):172–84.  

[11] zeng-peng sun,yue zha, Systematic placement of Elsholtzia griffithii (Nepetoideae, Lamiaceae), a new record from 
China, PHYTOTAXA, 2022; .548.1.3 39 

[12] Bhanubong Bongcheewin, And Pranom Chantaranothai,Two New Records Of Elsholtzia Willd. (Lamiaceae) For 
Thailand” The Natural History Journal of Chulalongkorn University, 2008; 8(1): 1-5,   

[13] Devi PS, Kant A, Gaijon P, Ghosh S, Dheer N, Kanojia R, et al. Elsholtzia griffithii as an eco-friendly anticorrosive 
inhibitor of Mild Steel under Acid Medium. Materials Chemistry and Physics, 2023;303:127776.  

[14] Sun Zeng-Peng, Zhao Yue, Bongcheewin Bhanubonb, Kim Sangtae “Elsholtzia griffithii Hooker” Biodiversity 
Literature Repository, 2022  

[15]  https://doi.org/10.11646/phytotaxa.548.1.3. epublication, 2022  

[16] Govaerts, R. (2003). World Checklist of Selected Plant Families Database in ACCESS: 1-216203. The Board of 
Trustees of the Royal Botanic Gardens, Kew. 

[17] Rajbhandari, K.R., Rai, S.K. & Chhetri, R. (2022). A Handbook of the Flowering Plants of Nepal 4: 1-522. 
Department of Plant Resources, Thapathali, Kathmandu, Nepal 

[18] Fl. Brit. India 4:644 (1885), “Elsholtzia griffithii Hook.” WFO (2025) Published on the 
Internet;http://www.worldfloraonline.org/taxon/wfo-0000948403 

https://www.researchgate.net/publication/376515647
https://doi.org/10.11646/phytotaxa.548.1.3%2039
https://doi.org/10.11646/phytotaxa.548.1.3


GSC Biological and Pharmaceutical Sciences, 2025, 31(02), 001-008 

7 

[19] Bastian Schaferhoff,Andreas Fleischmann, Eberhard Fischer, “Towards resolving Lamiales relationships: insights 
from rapidly evolving chloroplast Sequences” Jof BMC Evol Biol , 2010,12;10:352. 

[20] Song XY, Li YD, Shi YP, Jin L, Chen J. Quality control of traditional Chinese medicines: a review: Quality control of 
traditional Chinese medicines: a review. Chinese Journal of Natural Medicines. 2014; 24;11(6):596–607.  

[21] Editorial Committee of the Flora of China of Chinese Academy of Science 1977; Flora of China (Vol 66). Science 
Press, Beijing, p 304, 308 

[22] Liang Liu, Qian Gao, Zhenyang Zhang, Xianwen Zhang, “Elsholtzia rugulosa: Phytochemical Profile and 
Antioxidant, Anti-Alzheimer’s Disease, Antidiabetic, Antibacterial, Cytotoxic and Hepatoprotective Activities” Jof 
Plant food for human nutrition, 2021; vol-77, Page 62-67 

[23] Zhong JD, Zhao XW, Chen XQ, Li HM, Chen CH, Xia XS, Li RT Two new ursane-type triterpenoid saponins 
from Elsholtzia bodinieri. Arch Pharm Res,2016; 39:771–777.  

[24] Nugroho A, Park JH, Choi JS, Park KS, Hong JP, Park HJ Structure determination and quantification of a new flavone 
glycoside with anti-acetylcholinesterase activity from the herbs of Elsholtzia ciliata. Nat Prod Res, 2019; 33:814–
821.  

[25] Xue X, Guo Z, Zhang H, Liu X, Luo J, Li D, Li J Chemical composition, in vitro antioxidant activity and α-glucosidase 
inhibitory effects of the essential oil and methanolic extract of Elsholtzia densa Benth. Nat Prod Res, 2016; 
30(23):2707–2711.  

[26] Peng H, Xing Y, Gao L, Zhang L, Zhang G (2014) Simultaneous separation of apigenin, luteolin and rosmarinic acid 
from the aerial parts of the copper-tolerant plant Elsholtzia splendens. Environ Sci Pollut Res 21:8124–
8132. https://doi.org/10.1007/s11356-014-2747-5 

[27] Zhong JD, Feng Y, Li HM, Xia XS, Li RT (2016) A new flavonoid glycoside from Elsholtzia bodinieri. Nat Prod Res 
30(20):2278–2284. https://doi.org/10.1080/14786419.2016.1164698 

[28] Tang S, Wilke BM, Brooks RR. Heavy-Metal Uptake By Metal-Tolerant Elsholtzia Haichowensis And Commelina 
Communis From China. Communications in Soil Science and Plant Analysis, 2001;30;32(5–6):895 

[29] Roselyn Maheo A, Scholastica Mary Vithiya B, Augustine Arul Prasad T, Tamizhdurai P, Mangesh VL. Biosynthesis, 
characterization, biological and photocatalytic investigations of Elsholtzia blanda and chitosan mediated copper 
oxide nanoparticles. Arabian Journal of Chemistry, 2022;15(3):103661 

[30] Nath S, Tamuli KJ, Saikia S, Narzary B, Gogoi B, Bordoloi M, et al. Essential oil from the leaves of Elsholtzia 
communis (Collett & Hemsl.) Diels from North East India: Studies on chemical profiling, antimicrobial, cytotoxic, 
and ACE inhibitory activities. Flavour & Fragrance J. 2021;36(6):626–36. 

[31] Zhang Q, Porto NM, Guilhon CC, Giorno TBS, Alviano DS, Agra MDF, et al. Pharmacognostic Study on Elsholtzia 
ciliata (Thumb.) Hyl: Anatomy, Phytochemistry and Pharmacological Activities. Pharmaceuticals, 2021; 
12;14(11):1152. 

[32]  Sandhu SS, Nelson P, Warren WJ. Potable water quality in rural Georgetown County. Bull Environ Contam 
Toxicol. 1975 Oct;14(4):465–72.  

[33] Mačianskienė R, Pudžiuvelytė L, Bernatonienė J, Almanaitytė M, Navalinskas A, Treinys R, et al. Antiarrhythmic 
Properties of Elsholtzia ciliata Essential Oil on Electrical Activity of the Isolated Rabbit Heart and Preferential 
Inhibition of Sodium Conductance. Biomolecules. 2020 Jun 23;10(6):948.  

[34] Zhou Y, Liao F, Weng J, Mo Q, Xu R, Zhang Y, et al. Composition and acaricidal activity of essential oil from 
Elsholtzia densa Benth against Sarcoptes scabiei mites in vitro. Vet Med. 2019 Apr 30;64(4):178–83.  

[35] Zhang Q, Porto NM, Guilhon CC, Giorno TBS, Alviano DS, Agra MDF, et al. Pharmacognostic Study on Elsholtzia 
ciliata (Thumb.) Hyl: Anatomy, Phytochemistry and Pharmacological Activities. Pharmaceuticals. 2021 Nov 
12;14(11):1152.  

[36] Zhang Q, Porto NM, Guilhon CC, Giorno TBS, Alviano DS, Agra MDF, et al. Pharmacognostic Study on Elsholtzia 
ciliata (Thumb.) Hyl: Anatomy, Phytochemistry and Pharmacological Activities. Pharmaceuticals. 2021 Nov 
12;14(11):1152. 

[37] Chinese Pharmacopoeia Commission. Chinese Pharmacopoeia; China Medical Science Press:Beijing, China, 2010. 

[38] Pu, C.X. ,C. Jiang, J.L.Pharmacognosy Research of Elsholtzia Pilosa (Benth) And Character Comparison of 
Microscopic Identification of Four Species of Elsholtzia Lishizhen Med.Mater.Med. Res. 2011,22,950-952. 

https://doi.org/10.1007/s11356-014-2747-5
https://doi.org/10.1080/14786419.2016.1164698


GSC Biological and Pharmaceutical Sciences, 2025, 31(02), 001-008 

8 

[39] Zhu, G.L., Zhao, T.Kang, D.D. Wei, X.Z. Morphogenesis and developmental Law of Glandular Hairs of Elsholtzia 
Staunton Benth. Bull. Bot.Res.2011,31,518-523 

[40] Jeon, Y.C., Hong, S.P.A Systematic Study of Elsholtzia willd.(Lamiaceae) in Korea. Korean J Plant 
Taxon.2006,36,309-333 

[41] Jinag Jun-ling, “Pharmacognosy Research of Elsholtzia Pilosa (Benth) and Character Comparison of Microscopic 
Identification of Four Species of Elsholtzia” Medicine and Materia Medica Research2011, corpus ID-88397580 

[42] Botanical realm.com, mints,plantains, olives and allies(Lamiales)/(Elsholtzia nipponica) Dec 21,2024  

[43] Cite taxon page as “WFO(2025): Elsholtzia winitiana Craib. Published on the Internet; 
http://www.worldfloraonline.org/taxon/wfo-0000948475, 22 jan 2025. 

[44] “Elsholtzia winitiana Craib in Flora of China” Missouri Botanical Garden, St Louis, MO and Harvard University 
Herbaria, Cambridge, MA.,2002.Web. Accessed February 2018 

[45] Sudeep Chandra, Vaishali Chandola, Germani Ram Nautiyal, “Scoping the Allelopathic Potential of Elsholtzia 
Strobilifera for Managing Himalayan Knotweed Koenigia Polystachya, an Invasive Species in Alpine Ecosystems” 
Izy. Bot. sada Akad, Nauk S.S.S.R. 30:210, 1931 

[46] The International Plant Name index and World Checklist of Vascular Plants 2025Published on the Internet at 
http://www.ipni.org and https://powo.science.kew.org 

[47] Bramley, G.L.C. (2019), Flora Malesiana23:1-444. Noordhoff-kolff N.v., Djakarta 

[48] Lee Chang, Shook kung, Ae Hwang Jin, Kim Hyoung Min Suh, “Taxonomic status of three taxa of Elsholtzia (E. 
hallasanensis, E. springia,and E. splendens Var. fasciflora) (Lamiaceae) based on molecular data” Korean Journal 
of Plant Taxonomy 41(3):259-266 September 2011 

[49] Pan Li, Zhe-Chen Qi, Lu-Xian Liu, Tetsuo Ohi-Toma, “Molecular Phylogenetics and biogeography of the mint tribe 
Elsholtzieae (Nepetoideae, Lamiaceae), with an emphasis on its diversification in East Asia” Journal of Sci Rep 
17;7:2057 May 2017 

[50] huang bai xiang ru, “ Elsholtzia ochroleuca” Flora of China vol 17 page 249 

[51] www.efloras.org 

[52] Uniyal B.P., Sharma J.R., Choudhery U., Singh D.K. (2007). Flowering Plants of Uttarakhand: A Checklist. Bishen 
Singh Mahendra Pal Singh: 198 

[53] Grierson A.J.C. & Long D.G. (1983). Flora Of Bhutan Including A Record Of Plants From Sikkim Vol. 2: Part 2. Royal 
Botanic Garden, Edinburgh: 981 

[54] G.S Giri., A.Pramanik., H.J. Chowdhery., G.D Pal and S.K. Das (2008). Materials for Arunachal Pradesh, Vol (2), Pg: 
280 

[55] The International Plant Names Index and World Checklist of Vascular Plants 2025. Published on the Internet at 
http://www.ipni.org and https://powo.science.kew.org/ 

[56] www.flower of india.net 

[57] http://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.19592 

[58] Shuqi Chen, Jixin Chen, Yifan Xu, Xinhua Wang, “Elsholtzia: A genus with antibacterial, antiviral, and anti-
inflammatory advantages” Journal of Ethnopharmacology, October 2022 vol 297, 115549l. 

http://www.worldfloraonline.org/taxon/wfo-0000948475
http://www.ipni.org/
https://powo.science.kew.org/
http://www.efloras.org/
https://powo.science.kew.org/
http://www.flower/
http://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.19592

