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Reviews 
 
Abstract 
Background: Allium wallichii Kunth (Family: Amaryllidaceae), commonly known as “Himalayan onion” is well 
recorded as popular ethnomedicine for medicinal and nutritional uses by different people and communities native 
to Bhutan, India, Myanmar, Nepal and Southwestern China.  
 

Methods: Despite the wide ethnomedicinal and pharmacological studies on A. wallichii, there are no concise 
elaborated article comprising reviews of published literature. So, herein we designed this review article to discuss 
the potential health benefit in both traditional ethnopharmacology and modern pharmacology. To achieve this 
exhaustive literature searches using A. wallichii as keywords for screening of relevant information online databases 
such as Google Scholar, PubMed, Science Direct, SciELO, Scopus and SpringerLink were performed.  
 

Results: Only few published studies relevant to our objective was found and presented under different section of 
the current work. It was observed that different parts of A. wallichii was recorded in different regions of the Asia 
for health, economical and nutraceutical benefits such as dysentery, cholera, cold, cough, blood cholesterol levels, 
itching, to remove maggots from wounds, leech remover, antidote, cut, wounds (finger and toe infections), gastric 
problems, bile complaints, moth repellent, body ache, sinusitis, carminative, dizziness, mumps, hypertension, 
intestinal pain, liver diseases, indigestion for children, high altitude sickness, condiment for curries, pickles, soup 
and vegetable source for cash income. Major bioactive phytochemicals such as 1,2 bis (methylthio) ethene, 
diosgenin, 2,4 dimethyl thiophene, tigogenin, dimethyl disulfide and trisulfide were reported. However, in modern 
pharmacology anti-microbial, antioxidant, and anti-cancer activities was established. 
 

Conclusion: It was concluded that A. wallichii need special attention for protected cultivation and conservation in 
near future for maximum output and utilization are required. Moreover, A. wallichii could be considered as an 
excellent source of safe and effective medicinal and nutritional herbal remedies for human and animal consumption 
after only careful investigation. 
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Background  
Allium is regarded as one of the most popular and largest genera of monocots (mostly petaloid) accounted for 
more than 750-850 approximate species and primarily distributed throughout the temperate, semi-arid and arid 
regions of northern hemisphere (Friesen et al. 2006, Miryeganeh & Movafeghi 2009). Out of which approximately 
200 species are growing in Asia. Interestingly, several species of Allium genus including onion and garlic are mostly 
utilized for the source of vegetable and medicine throughout world. Among these Allium wallichii Kunth (Family: 
Amaryllidaceae; Locally known as Jimbu or Himalayan onion) are one such fewer known species (with rare and 
endangered status in some places) having high medicinal and culinary value and are commonly used by Himalayan 
tribal communities (Tiwari et al. 2014; Mohan et al. 2019). As per records, Allium polyastrum, Allium bulleyanum 
and Allium praelatitium are some of the common synonyms known for the plant (Quattrocchi 2016). In brief, A. 
wallichii is a perennial herb of higher altitude (between 2700 to 3600 m elevations) having single, conical, and short 
bulb (flowering during August and September and having garlic like odor), majorly habitat in Bhutan, India, 
Myanmar, Nepal and Southwestern China, respectively (Chhetri & Gupta 2007, Rana & Samant 2010, Huang et al. 
2014; Chen et al. 2021). The detailed pharmacognostical and phylogenetic studies revealing various identification 
characters has been carried out in the recent past (Tiwari et al. 2014, Huang et al. 2014, Paul et al. 2019, Tang et al. 
2021). A study conducted on 110 informants suggested strong aroma for A. wallichii by 100%. However, during 
this study A. stracheyi was evaluated as sweet onion by 50% of participants and rest 50% of them categorized it as 
mild garlic (Pandey et al. 2021). Figure 1 showing several morphological features for easy and quick identification 
of the plant.  
 
Additionally, the plant has mixed aroma of both onion and garlic, attains 40-65 cm of height, having undeveloped 
insignificant cylindrical bulb, linear to lanceolate (or oblong) leaves, with old fibrous leaf covered stem base, roots 
are thick, rhizomatous and elongated and densely flowered (Tiwari et al. 2014, Pandey et al. 2022). Particularly, the 
occurrence of thickened fleshy roots as storage organs and the lack of true bulbs or rhizomes are the major 
identification features (Huang et al. 2014, Hanelt & Fritsch 1994). Despite the wide ethnomedicinal and 
pharmacological studies on A. wallichii, there are no concise elaborated article comprising reviews of published 
literature. So, herein we designed this review article to discuss the current ethnopharmacology, pharmacognosy, 
phytochemistry, pharmacology and intellectual property status of A. wallichii. 
 

Materials and Methods 
The electronic databases such as Google Scholar, PubMed, Science Direct, SciELO, Scopus and SpringerLink 
thoroughly scrutinized on A. wallichii for inclusion of botany, traditional uses, medicinal uses, herbal preparations, 
phytochemistry and biological activities. No time limit was set for the search and all literature sources published in 
English and aligned with the scope of the research were included. The key word Allium wallichii and synonyms 
Himalayan onion were paired with relevant terms such as “ethnomedicinal uses”, “biological activities”, 
“phytochemicals”, “ethnomedicinal”, “pharmacological properties” and “traditional uses” to get the outcome-based 
result. 
 
Taxonomic classification  
Taxonomically Allium genus (monocotyledonous) was considered controversial on classification. During earlier 
classification Allium genus was placed in Liliaceae, which was later included in Amaryllidaceae on the basis of 
inflorescence structure (Melchior 1964). The plant is differentiated from one geographic location to another by 
reproductive trait (Tang 2021). In a very recent study by our group, stomata type, number and index were studied. 
Study depicted that presence of paracytic stomata, stomata number was found to be (4 for upper surface and 6 for 
lower surface) and stomatal indexes was found to be 25 for upper surface and 28.57 for lower surface, respectively 
(Rana et al. 2022). 
 
Biodiversity and conservation status  
Presently, the species is less known, underutilized, rare, threatened, over-exploited and needs conservation 
concern, the concerned reports have been published earlier by many groups (Tiwari et al. 2014, Dahal et al. 2017, 
Thakuri et al. 2020, Dash et al. 2021). A report further published the endangered status of the plant in Sikkim, India 
(Ved et al. 2017, Rai & Rai 2020). However, International Union for Conservation of Nature (IUCN) still omitted the 
name of plant from red data list. Further, A. wallichii has enormous olericulture importance and consider as high 
cash value nutraceutical and medicinal plant (Paudyal et al. 2021). Moreover, A. wallichii was considered as 
threatened plant of Nepal and a micropropagation method by shoot culture for production of plantlets suitable 
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for field culture was established earlier (Wawrosch et al. 2001, Shahzad & Shaheen 2013). Additionally, protected 
cultivation, information and training to farmers about A. wallichii may be useful for maximum utilization and 
exploration the economic potential in terms of health benefits in near future.  
 

 
Figure 1. Morphological features of Allium walichii Kunth (Where, A: whole plant; B: scape; C: Leaves apex; D: Whole 
leaf; E, F and G: Bulbs with roots). 
 
Ethnomedicinal and traditional culinary and health benefit application 
A. wallichii have been found place in Ayurvedic medicine and listed in database of Ayurveda plants prepared by 
Foundation for Revitalization of Local Health Tradition (FRLHT), Bangalore (Mohan et al. 2019). In an earlier report, 
the plant has been indicated for tuberculosis, nerve defects, blood circulatory defects, and long life and 
rejuvenation in Ayurvedic medicinal system (Singh & Rawat 2011). Table 1 mentioned various culinary, nutraceutical 
and health benefit of A. wallichii by different communities across different country. Moreover, summary of both 
culinary and health benefit is described herewith: 
 
Ethnomedicinal Traditional culinary uses  
A. wallichii is majorly consumed for culinary, nutraceutical and medicinal purpose by some local communities 
(Sundriyal et al. 2004, Acharya et al. 2011, Borborah et al. 2014). In brief, apart from source of perineal vegetable 
(condiments for pickles and curries), shade dried herbs are powdered and used for year as food flavoring agent 
(due to presence of sulphur compounds) and for medicine purpose (Facciola 1990, Manning & Snijman 2002, Joshi 
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& Joshi 2005, Pandey et al. 2005, Singh & Sundriyal 2005, Misra et al. 2008, Shrestha 2013, Devi et al. 2014, 
Toensmeier et al. 2020, Baluni et al. 2021, Neupane & Poudel 2021, Shyaula et al. 2021). Similarly, upper part of the 
plant is utilized for aromatic source at South Central Tibet (Malaisse et al. 2012). In Nepal, bulbs are meant for 
medicinal treatment of cough, cold and high-altitude sickness. However, green leaves are generally cooked to get 
vegetable and dried ones are utilized as source of spices (Manandhar 1980, Dobremez 1982. In another study, bulb 
was reported to be utilized by boiling and fraying with ghee at western Guring, Nepal for treatment of cholera and 
diarrhea (Coburn 1984). Beside this leaves are added during cooking on food material to get fragrance (Saini 2008). 
 

Ethnomedicinal Traditional health benefit  
The bulbs are boiled, then fried in ghee, and eaten for treatment of higher blood cholesterol level, cholera and 
dysentery (Rai & Rai 2020, Singh & Rawat 2011, Sharifi-Rad et al. 2016, Penjor et al. 2020). The raw bulb is chewed 
to treat cough, cold, infections, and altitude sickness, while fresh juice is applied to treat snake bite and wound 
(Kunwar et al. 2006, Joshi & Joshi 2007, Limbu & Rai 2013, Dhital et al. 2021, Khakurel et al. 2021, Kumari et al. 
2009, Kumar & Pandey 2015, Bhattarai et al. 2009, Topwal & Uniyal 2018). The juice is used as a moth repellent and 
dried leaves (or flower) decoction is used in intestinal pain and liver diseases (Tiwari et al. 2014, Semwal et al. 2013, 
Semwal et al. 2010). Further, the different parts and whole plant is also documented for the treatment of body pain, 
cut, hypertension, headache, gastritis, bile problem, carminative, indigestion, sinusistis, skin diseases, mumps, leech 
removal, and as source of cash income (Singh & Rawat 2011, Khajuria et al. 2021, Sharma 2012, Adhikari et al. 2021, 
Khakurel et al. 2021, Tiwari et al. 2010, Ong et al. 2018, Singh et al. 2019, Miya et al. 2020, Singh & Attri 2014, Handa 
et al. 2006, Pande et al. 2007, Bhattarai et al. 2010, Joshi & Siwakoti 2012, Kapale 2012, Paudyal & Singh 2014, Sah 
et al. 2020, Sørnes et al. 2021, Bhandari et al. 2021. Moreover, A. wallichii was in practice by Vaidyas, Palsi and 
others for prevention and treatment of several ailments including indigestion and dysentery as reported in 
Kedarnath Valley of Uttarakhand, India (Semwal et al. 2010). 
 

Phytochemistry 
Only very few studies reported in this section and require through investigation in future. A study demonstrated 
identification of 96 volatile compound from cryogenic traps including 27 sulphur compounds. Among them major 
phytochemicals reported are 1,2 bis (methylthio) ethene, 2,4 dimethyl thiophene, dimethyl disulfide and trisulfide 
(Kattel & Maga 1995). In another earlier study two steroidal sapogenins (diosgenin and tigogenin) was isolated and 
estimated for contents (by GLC method) was found to be 0.21% of diosgenin and 0.13% of tigogenin, respectively 
(Kamal & Sharma 1984). Moreover, flavonoids, reducing sugars, glycosides, steroids and terpenoids are some 
important class of secondary metabolites are found to be present (Bhandari et al. 2017). Further, reported 
compound was found to be bioactive for prevention and treatment of several disease as depicted in Table 2 and 
their chemical structures was depicted in Figure 2. 
 

 
Figure 2. Chemical structures of bioactive compounds present in Allium wallichii Kunth 
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Table 1. Ethnobotanical and traditional applications of A. wallichii Kunth  
 

Mode of preparation and 
treatment methods 

Local Name Health Benefits Communities/localities 

Bulbs 
Boiled and fried with ghee Lainka Dysentery Kedarnath Wildlife Sanctuary, Uttarakhand, India (Singh & Rawat 2011). 
Boiled and fried with ghee Lainka Dysentery Mandal area of Western Himalaya, India (Singh et al. 2011). 
Boiled and fried  Ban Lasun Cholera and dysentery Northwest Himalayas, India (Sharifi-Rad et al. 2016) 
Raw Ban Lasun Cold, cough and altitude disease Northwest Himalayas, India (Sharifi-Rad et al. 2016) 
Raw  Lagop  Dysentery, cough and cold  Taktse Chiwog, Central Bhutan (Penjor et al. 2020) 
Boiled and fried with ghee Ban Lasun Cholera, dysentery and cholesterol levels  Darjeeling, Himalaya, India (Rai & Rai 2020) 
Raw Vanlasun Cough and cold Dolpa, Humla, Jumla and Mustang, Nepal (Kunwar et al. 2006) 
Fresh juice Jimbu Jhar or 

Vanlasun 
Itching and to remove maggots from 
wounds  

Kali Gandaki, Bagmati and Tadi Likhu Watersheds of Nepal (Joshi & Joshi, 
2007) 

Raw bite and topical application Albeit (Ban lasun) Sucking poison out of blood from the 
wound is a very effective first aid, common 
cold, cut and wound 

Limbu community, Limbuwan, Eastern Nepal (Limbu & Rai 2013) 

Raw Doona Gastric problems and bile complaints Pauri, Uttarakhand, India (Khajuria et al. 2021) 
Juice Jambu Moth repellent Uttarakhand, India (Tiwari et al. 2014) 
Juice Van Lahsun Bodyache Darjeeling Hills, India (Sharma 2012) 
Raw Ban Lasun Hypertension Sankhuwasabha, Nepal (Dahal et al. 2017) 
Decoction Ban lasun or Chilime Cough and Cold (Sorang- Syapchim) Tamang community, Dolakha, Nepal (Dhital et al. 2021) 
Powder Banlasun Cut and wounds (finger & toe infections) Kanda, Bajhang, Kailash Sacred Landscape, Nepal (Adhikari et al. 2021)  
Leaves 
Raw and cooked to get soup Lagop High altitude sickness Taktse Chiwog, Central Bhutan (Penjor et al. 2020) 
Fried in mustard oil and mixed 
with spices 

Chiskan/onion Vegetable source Kinnaura tribals, Himachal Pradesh, India (Geeta et al. 2015) 

Raw Vanlasun Cough and cold Dolpa, Humla, Jumla and Mustang, Nepal (Kunwar et al. 2006) 
Raw Ban Lahsun 

 
Condiment for curries and pickles. Tonic 
and used to treat coughs and colds 

Western Nepal, India (Khakurel et al. 2021) 

Decoction Jambu Intestinal pain and liver diseases. Kalimath valley, Rudraprayag, Uttarakhand, India (Semwal et al. 2013) 
Paste Pharan Indigestion for children  Garhwal Himalaya, Uttarakhand, India (Tiwari et al. 2010) 
Raw Van Lahsun Curry & soup  Darjeeling Hills, India (Sharma 2012) 
Decoction and raw  Carminative and dizziness  Three chin communities, Natma Taung National Park, Myanmar (Ong et al. 

2018) 
Powder 1/2 -1 teaspoon with 
water 

Lainka Gastric 12 Anti-microbial, antioxidant, and 
anti-cancer  

Urgam Valley, Chamoli Garhwal, Uttarakhand, India (Singh et al. 2019) 
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Raw Ban lasun Sinusitis  Tangbeton, Hilly Districts in Nepal (Miya et al. 2020) 
Raw Ban Lehasun Indigestion Bageshwar valley, Kumaun Himalaya, Uttarakhand, India (Singh & Attri 2014) 
Infusion Himalaya Onion / 

Banlasun 
Vomiting 
 

Tamze Medicinal Plants Conservation Area (MPCA) of Sikkim Himalaya, India 
(Dahal et al. 2017) 

Decoction  Laynka Jaundice, cold and cough Dhauli Ganga, Central Himalaya (Kandari et al. 2012) 
Root 
Two node given daily Jangali Lasun Infection Uttarakhand, Himalayan Region, India (Kumari et al. 2009) 
Paste Jangali Lasun Infection Tons river area, Dehradun, Uttarakhand, India (Kumar & Pandey 2015) 
Paste Ban Lahsun Mumps Nepal (Handa et al. 2006) 
Paste Ban Lahsun Leech remover for cattle Uttaranchal, India (Pande et al. 2007) 
Flower 
Decoction Jambu Intestinal pain and liver diseases. Kalimath valley, Rudraprayag, Uttarakhand, India (Semwal et al. 2013) 
Shoot 
Cooked to get soup Lagop High altitude sickness Taktse Chiwog, Central Bhutan (Penjor et al. 2020) 
Whole plant 
Ocimum basilicum seeds (half 
spoon) soaked for 24 h with 3 
cups of water for 24 hours + 50 
g sugar cube + 10 g powder of 
A. wallichii to get 2 cups of juice 
after filtration taken once a day 
till recovery 

Vanlasun Cough, cold and feeling of higher level of 
heat inside the body until recovery. 

Nawalparasi, Central Nepal (Bhattarai et al. 2010) 

Herb Ban Lahsun Vegetable source for cash income Trans-himalayan arid zone, Mustang, Nepal (Bhattarai et al. 2010) 
Herb powder Ban Lahsun Indigestion  Kedarnath Wildlife Sanctuary, Western Himalaya, India (Singh & Rawat 2011) 
Herb Ban lasun Vegetable source for cash income  Tamang, Bankaria and Newar communities, Makawanpur, Nepal (Joshi & 

Siwakoti 2012) 
Herb  Van Lahsun Skin Diseases and Indigestion Baiga tribals, Meikal, Amarkantak, Madhya Pradesh, India (Kapale 2012) 
Herb Jimbu Sinusistis Migratory Tangbetons, Pokhara, Nepal (Paudyal & Singh 2014) 
Herb Garlic Medication-overuse headache and 

antioxidative  
Nepal (Sørnes et al. 2021) 

Boiled or pickled stir-fried with 
eggs 

Shanjiucai or 
Caiguageizai 

Lactation stimulant Yi people in Mile City, Yunnan Province, China (Sun et al. 2020) 

Whole plant is boiled with water 
and soup is taken orally  

Chyapi, Ban lasun, 
Jimbu, Jimbu jhar 

Antihelmentic and altitude sickness 
(headache). 

Humla, Western Nepal (Rokaya et al. 2010) 
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Table 2. List of bioactive compounds present in A. wallichii  
 

Name of compounds  Pharmacological and biological functions References 
Diallyl sulphide (DAS)  Prevent cellular toxicities from alcohol, analgesic 

drugs, xenobiotics, HIV, diabetes, anticancer activity 
(role as CYP2E1 inhibitor) against melanoma (A375), 
carcinoma (BCC), prostate carcinoma (LNCaP) and 
lung carcinoma (H460 and NSCLC) 

Lanzotti et al. 2014, Rao 
et al. 2015, Casella et al. 
2013 

Diallyl disulphide (DADS) Anti-inflammatory, antioxidant, antibacterial, 
antifungal, antiviral, detoxification, cardiovascular, 
neuroprotection, regulation of glycose and lipid 
metabolism, neuroprotective, hepatoprotective, 
kidney function. Anticancer activity against 
melanoma (A375 and SK MEL-2), carcinoma (BCC), 
colorectal adenocarcinoma (HCT-15), leukemia 
(HL60), lung carcinoma (H460, NSCLC and A549), 
neuroblastoma (SH-SY5Y) and prostate carcinoma 
(LNCaP) 

Lanzotti et al. 2014, He et 
al. 2021, Song et al. 2021 

Diallyl trisulphide (DATS) Antifungal Anticancer activity against melanoma 
(A375) and breast cancer 

Lanzotti et al. 2014, Gong 
et al. 2021, Malla et al. 
2022, Seki et al. 2008 

Dipropyl disulphide (DPDS)  Anticancer activity against colorectal 
adenocarcinoma (HCT-15), lung carcinoma (A549) 
and melanoma (SK MEL-2) antimicrobial activity 

Lanzotti et al. 2014, 
Casella et al. 2013 

Diosgenin  Cancer, diabetes, neuroprotection, atherosclerosis, 
bone health, arthritis, asthma, menopause, 
cardiovascular disease hypercholesterolemia, anti-
thrombic, immune modulation. inflammation, and 
several types of infections. 

Jesus et al. 2016, Semwal 
et al. 2022, Huang et al. 
2022 

Tigogenin Cancer cultures (A549 lung cancer, DLD-1 colorectal 
cancer, and WS1 normal skin fibroblasts), immuno-
modulation, hyperlipidemia, antimycobacterial, 
molluscicidal, antifungal, cholinesterase inhibition 
and antituberculosis 

Nadaraia et al. 2018, 
Michalak et al. 2020, 
Murad et al. 2019, 
Merlani et al. 2004, 
Abdel-Gawad et al. 2015, 
Merlani et al. 2009, Yang 
et al. 2006, Deniz et al. 
2021 

  
Nutritional analysis  
Nutraceutical content of various parts of plant has been studied and reported in Table 3. Study includes majority 
proteins (5.15%), fibre (0.69%), fat (0.1%), carbohydrate (32.63%), Ca (56.49%), K (40.21%), S (0.93%), Si (0.93%), Mn 
(0.67%), Fe (0.43%), Cu (0.13%), Zn (0.13%), Rb (0.1%) and vitamin C (27.46 mg) (Yee 2019, Wang et al. 2018, Midday 
et al. 2020). There are several possibilities of nutraceutical studies that are still warranted.  
 
Table 3. Nutritional contents on various parts A. wallichii (Geeta et al. 2015, Yee 2019, Xu et al. 2014, Wang et al. 2018, 
Midday et al. 2020) 
 

Nutritional Parameters Nutritional content 
Root Bulb Leaves Scapes 

Energy/100 g sample NFL NFL 239.3 kcal/ 100 g sample NFL 
Moisture (%) 8.53  60.22 18.44/100 g sample NFL 
Crude Protein (%) 10.54  5.15 20.47/ 100 g sample NFL 
Crude Ash (%) 15.29  1.25 11.46/100 g sample NFL 
Crude Fat (%) 0.84  0.1 0.22/100 g sample NFL 
Fiber (%) NFL 0.69 2.06 NFL 
Carbohydrate (Total sugar) 
in % 

NFL 32.63 11.25 (Average of 3), 16.67 and 
38.86/100g 

29.07 
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Elemental contents   
Calcium (Ca)  0.09% 56.489% 19583 (Average of 3) and 20458 mg/kg 8083.6 mg/kg 
Phosphorus (P) 0.33% NFL 6492 (Average of 3) and 7104 mg/kg 6412 mg/kg 
Copper (Cu) NFL 0.131% 10.49 (Average of 3) and 13.98 mg/kg 12.87 mg/kg 
Selenium (Se) NFL NFL 0.108 (Average of 3) and 0.17 mg/kg 0.15 mg/kg 
Potassium (K) NFL 40.207% 54958 (Average of 3), 48750 mg/kg and 

3160 mg/100 g 
28375 mg/kg 

Sulphur (S) NFL 0.927% NFL NFL 
Silicon (Si) NFL 0.926% NFL NFL 
Manganese (Mn) NFL 0.656% 204.7 Average of 3) and 217.70 mg/kg 151.67 mg/kg 
Magnesium (Mg) NFL NA 4709 (Average of 3) and 5358.3 mg/kg 2433.6 mg/kg 
Iron (Fe) NFL 0.434% 526.3 (Average of 3), 551.33 mg/kg and 

41.8 mg/100 g 
104.60 mg/kg 

Zinc (Zn) NFL 0.130% 307.3 (Average of 3) and 201.83 mg/kg 
and 1.7 mg/100 g 

147.33 mg/kg 

Lead (Pb) NFL 0.1%  0.25 (Average of 3) and 0.35 mg/kg 0.32 mg/kg 
Arsenic (As) NFL NFL 0.228 (Average of 3) and 0.38 mg/kg 0.09 mg/kg 
Cadmium (Cd) NFL NFL 0.819 (Average of 3) and 7.27 mg/kg 2.54 mg/kg 
Mercury (Hg)  NFL NFL 0.013 (Average of 3) and 0.02 mg/kg Not Detected 
Amino Acids 
Amino acids (Average of 3) 
in % 

NFL NFL 20.84 NFL 

Aspartic acid (Asp) in % NFL NFL 2.06 NFL 
Threonine (Thr) in % NFL NFL 1.00 NFL 
Serine (Ser) in % NFL NFL 1.05 NFL 
Glutamic acid (Glu) in % NFL NFL 3.30 NFL 
Glycine (Gly) in %  NFL NFL 1.24 NFL 
Alanine (Ala) in %  NFL NFL 1.40 NFL 
Cysteine (Cys) in %  NFL NFL 1.56 NFL 
Valine (Val) in %  NFL NFL 1.21 NFL 
Methionine (Met) in %  NFL NFL 0.43 NFL 
Isoleucine (Ile) in %  NFL NFL 1.02 NFL 
Leucine (Leu) in %  NFL NFL 1.85 NFL 
Tyrosine (Tyr) in %  NFL NFL 0.74 NFL 
Phenylalanine (Phe) in %  NFL NFL 1.16 NFL 
Histidine (His) in %  NFL NFL 0.65 NFL 
Lysine (Lys) in %  NFL NFL 1.47 NFL 
Arginine (Arg) in %  NFL NFL 1.28 NFL 
Proline (Pro) in %  NFL NFL 0.39 NFL 
Vitamins 
Vitamins C NFL NFL 41.84 mg/100 g sample NFL 
Vitamin K NFL NFL 4.29 mg/100 g sample NFL 
Folic acid NFL NFL 0.103 mg/100 g sample NFL 

NFL* (Not found in literature) 
 
Pharmacology 
The plant has been studied for wide variety of health promotion and management of several diseases 
pharmacologically. Progress of research pertaining biological and pharmacological updates on A. wallichii have 
been depicted below: 
 
Antimicrobial activity 
Methanol extract (2 to 6%) exhibited antimicrobial activity against Escherichia coli, Enterococcus faecalis, 
Pseudomonas species, Klebsiella pneumoniae, Klebshiella oxytoca, Salmonella typhi, Salmonella paratyphi and 
Staphylococcus aureus. Additionally, LC50 values was found to be 64.71 ppm using brine shrimp lethality test 
(Acharya et al. 2011). Subsequently, antimicrobial activity on B. cereus, E. coli, B. thuringiensis, P. mirabilis, Rhizopus, 
A. flavus, P. aerugenosa and B. subtilis was established (Bhandari et al. 2017). Progressively, 7 mg/ ml concentration 
of aqueous, ethanol and methanol extract of bulb was found to inhibit Bacillus pumilus, Candida albicans, 
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Escherichia coli, Staphylococcus aureus and Pseudomonas aeruginosa significantly in another study. Further higher 
antioxidant activity was shown by water extract (IC50 = 1.21 µgmL-1) when compare with ethanol extract (IC50 = 
2.10 µgmL-1) via DPPH method (Yee 2019, Arifa et al. 2020). In another study presence of spatially structured unique 
useful microbiome to differentiate from other plant sources has been investigated. Additionally, it was 
demonstrated that plant associated microorganism was contributing many health beneficial functions. Further, 
presence of bacterial genus Pseudomonas was found to be a universal component (Chen et al. 2021). 
  
Antitumor activity 
A study demonstrated that high consumption of certain Allium vegetables, in particular garlic and leek, may reduce 
the risk of breast cancer, while high consumption of cooked onion may be associated with an increased risk of 
breast cancer (Pourzand et al. 2016). Subsequently, alcohol and water extract (roots and rhizome, 20 g/kg/bw) 
possess antitumor effect during in vivo experiments on transplanted S180 sarcoma and H22 hepatoma of KM mice, 
lung cancer of C57BL mice and EMT-6 breast cancer of BALB/C mice (Wang et al. 2016). Further, a study 
demonstrated presence of flavonoids, glycosides, reducing sugars, steroids and terpenoids with anticancer activity 
(prostate cancer cell line: 69.69 μg/ml, breast cancer cell line: 55.29 μg/ml and cervical cancer cell line: 46.51 μg/ml). 
Additionally study demonstrated moderate antioxidant (via DPPH: 17.87 μg/ml) activity and cell viability assay (B-
Lymphoma cell Line: 3.817 ± 1.99 mg/ml) for further support (Bhandari et al. 2017, Iqbal et al. 2018).  
 
Immunomodulatory 
A. wallichii was reviewed to have immune-enhancer candidate via antioxidant and anti-inflammatory mechanism 
(Prakash et al. 2018).  
 
Clinical trial 
A population based clinical study for treatment of Headache and medication overuse for cause of headache was 
demonstrated (Sørnes et al. 2021) 
 
Patents 
In an invention antitumor activity was disclosed, which was comparable to cis-platinum or cyclophosphamide 
[Chinese patent application (CN104524139A)., 2015. Allium wallichii extract and application thereof]. In another 
invention anti-fatigue activity was demonstrated [Chinese patent application (CN107625875A)., 2017. A kind of 
preparation method and purposes of Allium wallichii extract]. Recently two Indian Patent Application published viz 
an invention entitled as Nutraceutical polyherbal composition for Diabetes mellitus [Application Number: 
202211035406; Year: 2022] and Nutraceutical herbal composition for Diabetes mellitus [Application Number: 
202211036868; Year: 2022] proves its potential.  
 

Conclusion and future direction 
The rich biodiversity of plants present in several parts of world has several medicinal and nutraceuticals possibilities, 
which need to explore further. There are many plants which was underutilized and ignored continuously in modern 
research. These plants require serious attention in order to established scientific validation in terms of medicinal 
and nutraceutical usage on the basis of traditional ethnomedicinal applications. Herewith author presented one of 
such plant (A. wallichii), which was less studied and requires serious attention. This plant has been well established 
in traditional and folklore system for variety of use and can be utilized as source of income generation by many 
communities. However, very few scientific investigations have been taken place in modern science to establish it 
as choice of food and medicine. Certainly, rich bioactive and nutraceutical component make this plant as choice of 
future alternative for garlic and onion. It was concluded that method enlisting protective cultivation, conservation 
and scientific validation will make to convert several value-added products of choice using Himalayan onion. 
 

Declarations 
List of Abbreviations: A. bulleyanum (Allium bulleyanum); A. flavus (Aspergillus flavus); A. polyastrum (Allium 
polyastrum) A. praelatitium (Allium praelatitium) A. wallichii (Allium wallichii); AG (Avinash Gangal); B. cereus 
(Bacillus cereus); B. subtilis (Bacillus subtilis); B. thuringiensis (Bacillus thuringiensis); Ca (Calcium); Cu (Copper); DB 
(Dheeraj Bisht); DPPH (2,2-diphenylpicrylhydrazyl); E. coli (Escherichia coli); EMT-6 (Experimental Mammary 
Tumour-6); Fe (Iron); FRLHT (Foundation for Revitalization of Local Health Tradition); IUCN (International Union for 
Conservation of Nature); K (Potassium); KM (Kun Ming); MD (Manisha Duseja); Mn (Manganese); NKS (Neeraj Kumar 
Sethiya); P. aerugenosa (Pseudomonas aeruginosa); P. mirabilis (Proteus mirabilis); Rb (Rubidium); RG (Rupa Gupta); 
S (Sulphur); Si (Silicon); VSR (Vijay Singh Rana) and Zn (Zinc) 



Ethnobotany Research and Applications 

 

10 

Ethics approval: None because it is a review article 
Consent for publication: Not applicable 
Availability of data and materials: None 
Competing interests: The author declares that he has no conflict of interest. 
Funding: None 
Authors' contributions: VSR, and NKS conceived and conceptualize the study; VSR, AG, MD, RG, DB involves in 
curation of data, literature review, formal analysis and writing original draft. Then, NKS analyzed, supervised, 
provides technical inputs for writing review and final editing of the manuscript. All authors approved the final 
version of the manuscript. 
 

Acknowledgments 
All authors acknowledge the administrative and technical support provided by DIT University, Dehradun, India for 
writing the current article.  
 

Literature cited 
Abdel-Gawad MM, El-Nahas HA, Osman NS. 2015. Molluscicidal activity of steroidal saponins isolated from Agave 
angustifolia. Global Journal of Pharmacology 9:138-143. doi: 10.5829/idosi.gjp.2015.9.2.9496 

Acharya K, Pokhrel H, Maharjan L, Bhattarai R, Karki P, Shrestha TM, Gyawali R. 2011. Comparative study of 
antibacterial and cytotoxic activity of two Nepalese medicinal plants- Allium wallichii Kunth and Allium sativum L. 
International Journal of Pharmaceutical and Biological Archives 2(5):1539-1543. 

Adhikari K, Uprety Y, Pyakurel D, Thagunna K, Bhatta LD, Chaudhary RP. 2021. Healthcare choices and use of 
medicinal plants: An ethnobotanical study in Kanda Area of Bajhang District, Kailash Sacred Landscape, Nepal. In: 
Abbasi, A.M., Bussmann, R.W. (eds) Ethnobiology of Mountain Communities in Asia. Ethnobiology. Springer, Cham. 
doi: 10.1007/978-3-030-55494-1_18 

Arifa F, Fajrina A, Eriadi A, Asra R. 2020. Antimicrobial activity test of Genus Allium: A review. International Research 
Journal of Pharmacy 11(12):17-25. doi: 10.7897/2230-8407.1112102 

Bajracharya MB. 1979. Ayurvedic medicinal plants and general treatment. Kathmandu: Piyusavarsi Ausadhalaya. 21. 

Baluni P, Kuriyal SK, Dobriyal K. 2021. Folk Culture of Garhwal Himalaya: Ethnic Food and its medicinal value - A 
brief analysis. Journal of Mountain Research 16(3):251-263. doi: 10.51220/jmr.v16i3.26 

Bhandari J, Muhammad BT, Thapa P, Shrestha BG. 2017. Study of phytochemical, anti-microbial, anti-oxidant, and 
anti-cancer properties of Allium wallichii. BMC Complementary and Alternative Medicine 17:102. doi: 
10.1186/s12906-017-1622-6 

Bhandari P, Gurung MB, Subedi CK, Chaudhary RP, Basnet K, Gurung J, Yadav U, Neupane A, Shrestha KK. 2021. 
Traditional use of medicinal plants in the Chyangthapu-Phalaicha biological sub-corridor, Panchthar District, 
Kangchenjunga Landscape, Nepal. Ethnobotany Research and Applications 22:25. doi: 10.32859/era.22.25.1-43 

Bhattarai S, Chaudhary RP, Quave CL, Taylor RSL. 2010. The use of medicinal plants in the trans-himalayan arid zone 
of Mustang district, Nepal. Journal of Ethnobiology and Ethnomedicine 6:14. doi: 10.1186/1746-4269-6-14 

Bhattarai S, Chaudhary RP, Taylor RSL. 2009. Ethno-medicinal Plants Used by the People of Nawalparasi District, 
Central Nepal. Our Nature 7:82-99. 

Borborah K, Dutta B, Borthakur SK. 2014. Traditional uses of Allium L. species from north-east India with special 
reference to their pharmacological activities. American Journal of Phytomedicine and Clinical Therapeutics 
2(8):1037-1051. 

Casella S, Melai MLB, Fratini F, Pistelli L. 2013. The role of diallyl sulfides and dipropyl sulfides in the in vitro 
antimicrobial activity of the essential oil of garlic, Allium sativum L., and leek, Allium porrum L. Phytotherapy 
Research 27(3):380-383. doi: 10.1002/ptr.4725 

Chen X, Krug L, Yang M, Berg G, Cernava T. 2021. The Himalayan onion (Allium wallichii Kunth) harbors unique 
spatially organized bacterial communities. Microbial Ecology 82:909-918. doi: 10.1007/s00248-021-01728-5 

Chhetri HB, Gupta VNP. 2007. A survey of non-timber forest products (NTFPS) in upper Mustang. Scientific World 
5(5):89-94. doi: 10.3126/sw.v5i5.2663 



Ethnobotany Research and Applications 

 

11 

Coburn B. 1984. Some native medicinal plants of the western Guring. Kailesh (A Journal of Himalayan Studies) 
11:55-88.  

Dahal A, Yadav RA, Shrestha S. 2017. Ethno botanical survey of medicinal plants used for the treatment of 
hypertension in Sankhuwasabha, Nepal. International Ayurvedic Medical Journal 5(5):1488-1499.  

Dahal S, Sharma TP, Borthakur SK. 2017. Database on medicinal plants of Tamze Medicinal Plants Conservation 
Area (MPCA) of Sikkim Himalaya, India. NeBIO 8(1):45-56. 

Dash SS, Lahiri S, Mao AA. 2021. An enumeraton of the flowering plants of Kyongnosla Alpine Sanctuary in eastern 
Sikkim, India. Journal of Threatened Taxa 13(13):20098-20117. doi: 10.11609/jott.7040.13.13.20098-20117 

Deniz FSS, Eren G, Orhan IE, Sener B, Ozgen U, Aldaba R, Calis I. 2021. Outlining in vitro and in silico cholinesterase 
inhibitory activity of twenty-four natural products of various chemical classes: smilagenin, kokusaginine, and methyl 
rosmarinate as emboldening inhibitors. Molecules 26(7):2024. doi: 10.3390/molecules26072024 

Devi A, Rakshit K, Sarania B. 2014. Ethnobotanical notes on Allium species of Arunachal Pradesh, India. Indian 
Journal of Traditional Knowledge 13(3):606-612. 

Dhital AP, Paudel M, Karki S, Kafle S, Siwakoti M, Lamichhane D. 2021. Traditional Knowledge on Use of Medicinal 
Plants by Tamang Community of Dolakha, Nepal. Journal of Plant Resources 19(1):192-203.  

Dobremez JF. 1982. Exploitation and prospects of medicinal plants in eastern Nepal. In: Swiss Association for 
Technical Assistance in Nepal, Mountain environment and development. Kathmandu: Sahayogi Press, 97-107. 

Facciola S. 1990. Cornucopia - A Source Book of Edible Plants. Kampong Publications. ISBN 0-9628087-0-9 

Friesen N, Fritsch RM, Blattner FR. 2006. Phylogeny and new intrageneric classification of Allium (Alliaceae) based 
on nuclear ribosomal DNA ITS sequences. Aliso: A Journal of Systematic and Evolutionary Botany 22(1):372-395. 
doi: 10.5642/aliso.20062201.31 

Geeta, Richa, Sharma ML. 2015. Nutritional value of traditional wild vegetables used by the Kinnaura tribals of 
Himachal Pradesh, India. International Journal of Pharma and Bio Sciences 6(2):551-558. 

Gong X, Su X, Liu H. 2021. Diallyl trisulfide, the antifungal component of garlic essential oil and the bioactivity of 
its nanoemulsions formed by spontaneous emulsification. Molecules 26(23):7186. doi: 10.3390/molecules26237186 

Handa SS, Rakesh DD, Vasisht K. 2006. Compendium of Medicinal and Aromatic Plants Asia. ICS Unido, Italy. 1:164. 

Hanelt P, Fritsch R. 1994. Notes on some infrageneric taxa in Allium L. Kew Bulletin 49(3):559-564. 

He H, Ma Y, Huang H, Huang C, Chen Z, Chen D, Gu Y, Wang X, Chen J. 2021. A comprehensive understanding 
about the pharmacological effect of diallyl disulfide other than its anti-carcinogenic activities. European Journal of 
Pharmacology 893:173803. doi: 10.1016/j.ejphar.2020.173803 

Huang D, Li Q, Zhou C, Zhou S, He X. 2014. Intraspecific differentiation of Allium wallichii (Amaryllidaceae) inferred 
from chloroplast DNA and internal transcribed spacer fragments. Journal of Systematics and Evolution 52:341-354. 
doi: 10.1111/jse.12050 

Huang N, Yu D, Wu J, Du X. 2022. Diosgenin: an important natural pharmaceutical active ingredient. Food Science 
and Technology v42:e94521. doi: 10.1590/fst.94521 

Iqbal J, Abbasi BA, Batool R, Mahmood T, Ali B, Khalil AT, Kanwal S, Shah SA, Ahmad R. 2018. Potential 
phytocompounds for developing breast cancer therapeutics: nature’s healing touch. European Journal of 
Pharmacology 827:125-148. doi: 10.1016/j.ejphar.2018.03.007 

Jesus M, Martins APJ, Gallardo E, Silvestre S. 2016. Diosgenin: recent highlights on pharmacology and analytical 
methodology. Journal of Analytical Methods in Chemistry 4156293. doi: 10.1155/2016/4156293 

Joshi AR, Joshi K. 2005. Ethnobotanical study of Bagmati and Langtang Watershed, Nepal: raw materials of plant 
origin and their indigenous uses. Journal of Non-Timber Forest Products 12(2):76-82.  

Joshi AR, Joshi K. 2007. Ethnomedicinal plants used against skin diseases in some villages of Kali Gandaki, Bagmati 
and Tadi Likhu Watersheds of Nepal. Ethnobotanical Leaflets 11:235-246. 



Ethnobotany Research and Applications 

 

12 

Joshi N, Siwakoti M. 2012. Wild vegetables used by local community of Makawanpur District and their contribution 
to food security and income generation. Nepal Journal of Science and Technology 13(1):59-66. 

Kamal R, Sharma GL. 1984. Steroidal sapogenins from bulbs of Allium wallichii Kunth. Pharmazie 39(10):707-708. 

Kandari LS, Phondani PC, Payal KC, Rao KS, Maikhuri RK. 2012. Ethnobotanical study towards conservation of 
medicinal and aromatic plants in upper catchments of Dhauli Ganga in the Central Himalaya. Journal of Mountain 
Science 9:286-296. doi: 10.1007/s11629-012-2049-7 

Kapale R. 2012. Ethnomedicinal plants used by Baiga tribals in Amarkantak Meikal forest of Madhya Pradesh (India). 
Bulletin of Environment, Pharmacology and Life Sciences 1(1):14-15.  

Kattel A, Maga JA. 1995. Volatile compounds from dried Jimbu (Allium wallichii). Developments in Food Science 
37:919-928. doi: 10.1016/S0167-4501(06)80207-4 

Khajuria AK, Manhas RK, Kumar H, Bisht NS. 2021. Ethnobotanical study of traditionally used medicinal plants of 
Pauri district of Uttarakhand, India. Journal of Ethnopharmacology 276:114204. doi: 10.1016/j.jep.2021.114204 

Khakurel D, Yadav U, Łuczaj L, Rajbhandary S. 2021. Foods from the wild: Local knowledge, use pattern and 
distribution in Western Nepal. PLoS One 16(10):e0258905. doi: 10.1371/journal.pone.0258905 

Kumar S, Pandey S. 2015. Ethnobotanical study of local plants and their medicinal importance in Tons river area, 
Dehradun, Uttarakhand. Indian Journal of Tropical Biodiversity 23(2):227-231.  

Kumari P, Singh BK, Joshi GC, Tewari LM. 2009. Veterinary ethnomedicinal plants in Uttarakhand Himalayan Region, 
India. Ethnobotanical Leaflets 13:1312-1327.  

Kunwar RM, Nepal BK, Kshhetri HB, Rai SK, Bussmann RW. 2006. Ethnomedicine in Himalaya: a case study from 
Dolpa, Humla, Jumla and Mustang districts of Nepal. Journal of Ethnobiology and Ethnomedicine 2:27. doi: 
10.1186/1746-4269-2-27 

Lanzotti V, Scala F, Bonanomi G. 2014. Compounds from Allium species with cytotoxic and antimicrobial activity. 
Phytochemistry Reviews 13:769-791. doi: 10.1007/s11101-014-9366-0 

Limbu DK, Rai BK. 2013. Ethno-medicinal practices among the Limbu community in Limbuwan, Eastern Nepal. 
Global Journal of Human-Social Science 13(2):7-30.  

Malaisse F, Claus W, Drolkar P, Lopsang R, Wangdu L, Mathieu F. 2012. Ethnomycology and Ethnobotany (South 
Central Tibet). Diversity, with emphasis on two underrated targets:plants used for dyeing and incense. Geo-Eco-
Trop 36:185-199. 

Malla R, Marni R, Chakraborty A, Kamal MA. 2022. Diallyl disulfide and diallyl trisulfide in garlic as novel therapeutic 
agents to overcome drug resistance in breast cancer. Journal of Pharmaceutical Analysis 12(2):221-231. doi: 
10.1016/j.jpha.2021.11.004 

Manandhar NP. 1980. Medicinal plants of Nepal Himalaya. Kathmandu: Ratna Pustak Bhandar, 1-85. 

Manning JGP, Snijman D. 2002. The Color Encyclopedia of Cape Bulbs. Timber Press, Oregon. ISBN: 0-88192-547-0 

Melchior H. 1964. 3. Reihe Liliiflorae (Liliales). In: Melchior, H. (ed.) A. Engler’s Syllabus derPflanzenfamilien. 12. 
Auflage. Gebrüder Borntraeger, Berlin-Nikolassee. 513-543.  

Merlani MI, Amiranashvili LS, Kemertelidze EP, Mulkidzhanyan KG. 2009. Synthesis and antimycobacterial activity of 
some steroidal derivatives of tigogenin. Chemistry of Natural Compounds 45:389. doi: 10.1007/s10600-009-9335-
9 

Merlani MI, Kemertelidze EP, Papadopoulos K, Men'shova NI. 2004. Some derivatives of 5α-ketosteroid hydrazones: 
synthesis from tigogenin and antituberculosis activity. Russian Journal of Bioorganic Chemistry 30:497-501. doi: 
10.1023/B:RUBI.0000043795.25417.60 

Michalak O, Krzeczyński P, Cieślak M, Cmoch P, Cybulski M, Królewska-Golińska K, Kaźmierczak-Barańska J, 
Trzaskowski B, Ostrowska K. 2020. Synthesis and anti-tumour, immunomodulating activity of diosgenin and 
tigogenin conjugates. Journal of Steroid Biochemistry and Molecular Biology 198:105573. doi: 
10.1016/j.jsbmb.2019.105573. 



Ethnobotany Research and Applications 

 

13 

Midday M, Ghosh J, Pradhan DK, Maity D. 2020. Folk-medicinal uses of Allium sikkimense Baker (Alliaceae) in Sikkim 
Himalaya. Exploratory Animal and Medical Research 10(2):217-220.  

Miryeganeh M, Movafeghi A. 2009. Scape anatomy of Allium Sect. Allium (Alliaceae) in Iran. JUST 35(1):1-5.  

Misra S, Maikhuri RK, Kala CP, Rao KS, Saxena KG. 2008. Wild leafy vegetables: A study of their subsistence dietetic 
support to the inhabitants of Nanda Devi Biosphere Reserve, India. Journal of Ethnobiology and Ethnomedicine 
4:15. doi: 10.1186/1746-4269-4-15 

Miya MS, Timilsina S, Chhetri A. 2020. Ethnomedicinal uses of plants by major ethnic groups of Hilly Districts in 
Nepal: A review. Journal of Medicinal Botany 4:24-37 doi: 10.25081/jmb.2020.v4.6389 

Mohan M, Haider SZ, Gautam SS, Singh P. 2019. Allium stracheyi (Baker), the endangered and traditional medicinally 
important herb of Uttarakhand Himalaya, India: A Review. Research in Pharmacy 9:1-5 doi: 
10.25081/rip.2019.v9.5486 

Murad MSS, Jahan B, Niaz K, Khokhar A, Ghaffar A. 2019. Use of diosegenin, yamogenin, tigogenin and 
neotigogenin for treatment of hyperlipidemia by inhibiting cholesterol absorption in GIT. Universal Journal of 
Pharmaceutical Research 4(2):34-37. doi: 10.22270/ujpr.v4i2.255 

Nadaraia NS, Kakhabrishvili ML, Barbakadze NN, Mshvildadze VD, Sylla B, Legault J, Pichette A. 2018. Synthesis and 
biological activity of steroidal tigogenin hydrazones and pyrazolines. Chemistry of Natural Compounds 54:926-
929. doi: 10.1007/s10600-018-2514-9 

Neupane B, Poudel S. 2021. Documentation and on farm conservation of neglected and underutilized plant species 
in Lamjung district, Nepal. Heliyon 7(1):e05887. doi: 10.1016/j.heliyon.2020.e05887 

Ong HG, Ling SM, Win TTM, Kang D, Lee J, Kim Y. 2018. Ethnomedicinal plants and traditional knowledge among 
three Chin indigenous groups in Natma Taung National Park (Myanmar). Journal of Ethnopharmacology 225:136-
158. doi: 10.1016/j.jep.2018.07.006 

Pande PC, Tiwari L, Pande HC. 2007. Ethnoveterinary plants of Uttaranchal - A review. Indian Journal of Traditional 
Knowledge 6(3):444-458.  

Pandey A, Bhandari DC, Bhatt KC, Pareek SK, Tomer AK, Dhillon BS. 2005. Wild Relatives of Crop Plants in India: 
Collection and Conservation. National Bureau of Plant Genetic Resources, New Delhi, India. pp. 68. 

Pandey A, Malav PK, Rai KM, Ahlawat SP. 2022. Genus Allium L. of the Indian Region: A Field Guide for Germplasm 
Collection and Identification. ICAR-National Bureau of Plant Genetic Resources, New Delhi, India. 92-93.  

Pandey A, Malav PK, Rai MK, Ahlawat SP. 2021. ‘Neodomesticates’ of the Himalayan allium spices (Allium species) 
in Uttarakhand, India and studies on eco-geography and morphology. Genetic Resources and Crop Evolution 
68:2167-2179. doi: 10.1007/s10722-021-01164-x 

Paudyal R, Singh NB. 2014. Ethno-medicinal Uses of Animals and Plants among the Migratory Tangbetons of 
Pokhara, Nepal. Journal of Institute of Science and Technology 19(1):145-149. 

Paudyal S, Rai A, Das B, Paudel N. 2021. Ethnomedicinal Knowledge on Rai Community of Ramprasadrai Rural 
Municipality, Bhojpur District, Eastern Nepal. European Journal of Biological Research 11:367-380. 

Paul A, Roy A, Banerjee N. 2019. Phylogenetic relationship of some species of Allium L. on the basis of 
morphological, biochemical and cytological study. International Journal of Recent Scientific Research 10[08(B)], 
34098-34103. doi: 10.24327/ijrsr.2019.1008.3820 

Penjor D, Tshering T, Bhattaria G, Namgay T. 2020. The study of ethnobotanical uses by local healers in Taktse 
Chiwog from Central Bhutan. Asian Plant Research Journal 6(4):19-39.  

Pourzand A, Tajaddini A, Pirouzpanah S, Asghari-Jafarabadi M, Samadi N, Ostadrahimi AR, Sanaat Z. 2016. 
Associations between dietary Allium vegetables and risk of breast cancer: A hospital-based matched case-control 
study. Journal of Breast Cancer 19(3):292-300. doi: 10.4048/jbc.2016.19.3.292 

Prakash O, Maurya PP, Ajeet. 2018. Chapter 6 Anticancer Plant Molecules for the Improvement of Immune System 
in M. S. Akhtar, M. K. Swamy (eds.), Anticancer Plants: Properties and Application, Springer Nature Singapore Pvt 
Ltd. 129-140. doi: 10.1007/978-981-10-8548-2_6 



Ethnobotany Research and Applications 

 

14 

Rai U, Rai B. 2020. Plant based raw drugs sold in the markets of the Darjeeling Himalaya, India: A case study. Pleione 
14(2):293 - 299. doi: 10.26679/Pleione.14.2.2020.293-299 

Rana MS, Samant SS. 2010. Threat categorisation and conservation prioritisation of floristic diversity in the Indian 
Himalayan region: A state of art approach from Manali Wildlife Sanctuary. Journal for Nature Conservation 18:159-
168. doi: 10.1016/j.jnc.2009.08.004 

Rana VS, Bisht D, Chaudhary SK, Gupta R, Sethiya NK. 2022. Stomatal Analysis of Allium wallichii Kunth Leaves: An 
Experimental Finding through Quantitative Microscopy. Journal of Natural Remedies 22(4):1-6. doi: 
10.18311/jnr/2022/30206 
Rao PSS, Midde NM, Miller DD, Chauhan S, Kumar A, Kumar S. 2015. Diallyl sulfide: potential use in novel therapeutic 
interventions in alcohol, drugs, and disease mediated cellular toxicity by targeting cytochrome P450 2E1. Current 
Drug Metabolism 16(6):486-503. doi: 10.2174/1389200216666150812123554 

Rokaya MB, Münzbergová Z, Timsina B. 2010. Ethnobotanical study of medicinal plants from the Humla district of 
western Nepal. Journal of Ethnopharmacology 130(3):485-504. doi: 10.1016/j.jep.2010.05.036 

Sah AP, Mandal RA, Mathema AB, Subedi MN. 2020. Medicinal herbs in community forests of Darchula District, 
Nepal: a boon of employment and income generation for rural users. Journal of Historical Archaeology & 
Anthropological Sciences 5(5):167-173. 

Saini DC. 2008. Observations of ethno-botanical studies in India. Palaeobotanist 57:277-288  

Seki T, Hosono T, Hosono-Fukao T, Inada K, Tanaka R, Ogihara J, Ariga T. 2008. Anticancer effects of diallyl trisulfide 
derived from garlic. Asia Pacific Journal of Clinical Nutrition 17(1):249-252. 

Semwal DP, Bhatt KC, Mamgain A, Uniyal PL, Bahuguna YM. 2013. Role of potential ethno-medicinal plants 
resources of Kalimath valley (District: Rudraprayag) Uttarakhand, India in health care. Medicinal Plants - 
International Journal of Phytomedicines and Related Industries 5(4):223-230. doi: 10.5958/j.0975-6892.5.4.036 

Semwal P, Painuli S, Abu-Izneid T, Rauf A, Sharma A, Daştan SD, Kumar M, Alshehri MM, Taheri Y, Das R, Mitra S, 
Emran TB, Sharifi-Rad J, Calina D, Cho WC. 2022. Diosgenin: an updated pharmacological review and therapeutic 
perspectives. Oxidative Medicine and Cellular Longevity 2022:1035441. doi: 10.1155/2022/1035441 

Semwal, D.P., Kala, C.P., Bhatt, A.B. 2010. Medicinal Plants and Traditional Health Care Knowledge of Vaidyas, Palsi 
and Others: A Case Study from Kedarnath Valley of Uttarakhand, India. Medicinal Plants - International Journal of 
Phytomedicines and Related Industries 2(1):51-57. doi: 10.5958/j.0975-4261.2.1.007 

Shahzad A, Shaheen A. 2013. In Vitro Conservation Protocols for Some Threatened Medicinal-Plant. in Recent 
Trends in Biotechnology and Therapeutic Applications of Medicinal Plants edited by Mohd. Shahid, Anwar Shahzad, 
Abida Malik and Aastha Sahai (ISBN: 978-94-007-6602-0). Springer Dordrecht Heidelberg, New York, London. 298-
299. doi: 10.1007/978-94-007-6603-7 

Sharifi-Rad J, Mnayer D, Tabanelli G, Stojanović-Radić ZZ, Sharifi-Rad M, Yousaf Z, Vallone L, Setzer WN, Iriti M. 
2016. Plants of the genus Allium as antibacterial agents: From tradition to pharmacy. Cellular and Molecular Biology 
62(9):57-68 

Sharma BC. 2012. Wild vascular plants traditionally used as vegetables in Darjeeling hills, India. Pleione 6(1):186-
194.  

Shrestha D. 2013. Indigenous vegetables of Nepal for biodiversity and food security. International Journal of 
Biodiversity and Conservation 5(3):98-108. doi: 10.5897/IJBC11.124 

Shyaula SL, Bajracharya GB, Gopal KC, Shakya SM, Subba D. 2021. Comprehensive Insights in Vegetables of Nepal. 
Nepal Academy of Science and Technology (NAST), Nepal. pp. 85. ISBN: 978-9937-0-9153-4 

Singh A, Hart R, Chandra S, Nautiyal MC, Sayok AK. 2019. Traditional herbal knowledge among the inhabitants: a 
case study in Urgam Valley of Chamoli Garhwal, Uttarakhand, India. Evidence-Based Complementary and 
Alternative Medicine 5656925:1-21. doi: 10.1155/2019/5656925 

Singh G, Rawat GS. 2011. Ethnomedicinal Survey of Kedarnath Wildlife Sanctuary in Western Himalaya, India. Indian 
Journal of Fundamental and Applied Life Science 1(1):35-46.  



Ethnobotany Research and Applications 

 

15 

Singh G, Rawat MS, Pandey D, Rawat GS. 2011. Status and traditional uses of medicinal plants in Mandal area of 
Western Himalaya, India. Medicinal Plants - International Journal of Phytomedicines and Related Industries 3(2):95-
104. doi: 10.5958/j.0975-4261.3.2.016 

Singh HB, Sundriyal RC. 2005. Composition, Economic Use, and Nutrient Contents of Alpine Vegetation in the 
Khangchendzonga Biosphere Reserve, Sikkim Himalaya, India. Arctic, Antarctic, and Alpine Research 37(4):591-601. 
doi: 10.1657/1523-0430(2005)037[0591:CEUANC]2.0.CO;2 

Singh P, Attri BL. 2014. Survey on traditional uses of medicinal plants of Bageshwar valley (Kumaun Himalaya) of 
Uttarakhand, India. International Journal of Conservation Science 5(2):223-234.  

Song X, Yue Z, Nie L, Zhao P, Zhu K, Wang Q. 2021. Biological Functions of Diallyl Disulfide, a Garlic-Derived Natural 
Organic Sulfur Compound. Evidence-Based Complementary and Alternative Medicine 2021, 5103626. doi: 
10.1155/2021/5103626 

Sørnes E, Risal A, Manandhar K, Thomas H, Steiner TJ, Linde M. 2021. Use of medicinal plants for headache, and 
their potential implication in medication-overuse headache: Evidence from a population-based study in Nepal. 
Cephalalgia 41(5):561-581. doi: 10.1177/0333102420970904 

Sun J, Xiong Y, Li Y, Yang Q, Chen Y, Jiang M, Li Y, Li H, Bi Z, Huang X, Lu S. 2020. Medicinal dietary plants of the Yi 
in Mile, Yunnan, China. Journal of Ethnobiology and Ethnomedicine 16:48. doi: 10.1186/s13002-020-00400-5 

Sundriyal M, Sundriyal RC, Sharma E. 2004. Dietary use of wild plant resources in the Sikkim Himalaya, India. 
Economic Botany 58(4):626-638. doi: 10.1663/0013-0001(2004)058[0626:DUOWPR]2.0.CO;2 

Tang H, Hu D, Zhang C, Yang J, Xiang M, Wang X, Yi Y, Tang X. 2021. The differentiation between the reproductive 
traits of Allium wallichii Kunth in central and peripheral populations. Canadian Journal of Plant Science 101(5):649-
662. doi: 10.1139/cjps-2020-0105 

Thakuri BM, Baniya N, Solberg S. 2020. Sustainable Harvesting and Cultivation of Endangered Himalayan Wild 
Plants. International Journal of Researches in Biosciences, Agriculture & Technology 11(2):8-18. doi: 
10.5281/zenodo.4133192 

Tiwari JK, Ballabha R, Tiwari P. 2010. Ethnopaediatrics in Garhwal Himalaya, Uttarakhand, India (Psychomedicine 
and Medicine). New York Science Journal 3(4):123-126. 

Tiwari U, Adams SJ, Begum N, Krishnamurthy KV, Ravikumar K, Padma V. 2014. Pharmacognostic studies on two 
Himalayan species of traditional medicinal value: Allium wallichii and Allium stracheyi. Notulae Scientia Biologicae 
6(2):149-154. doi: 10.15835/nsb629308 

Toensmeier E, Ferguson R, Mehra M. 2020. Perennial vegetables: A neglected resource for biodiversity, carbon 
sequestration, and nutrition. PLoS ONE 15(7):e0234611. doi: 10.1371/journal.pone.0234611 

Topwal M, Uniyal S. 2018. Review on important ethno-medicinal plants in Uttarakhand. International Journal of 
Pure & Applied Bioscience 6(2):455-464. doi: 10.18782/2320-7051.6398 

Quattrocchi U. 2016. CRC World Dictionary of Medicinal and Poisonous Plants. CRC Press. 178. ISBN 9781482250640 

Ved DK, Suma TS, Bhutia TG, Ravikumar K, Barve V, Somashekar BS, Tandon V, Goraya GS, Sumantha MV, 
Soumyashree N. 2017. Conservation Assessment and Management Prioritization (CAMP) for the Wild Medicinal 
Plants of Sikkim. FRLHT-TDU, Bangaluru and SMPB-FEWMD. Gangtok. ISBN 978-93-84208-13-4. 

Wang F, Xu Y, Liu P, Li L, Liu Y. 2016. The effects of alcohol and water extracts of Allium wallichii Kunth on 
transplanted hepatoma, lung cancer and breast cancer of mice. Medicinal Plant 7(11/12):56-59. 

Wang H, Yang Q, Li F, Song J, Zhang X, Li X. 2018. Investigation and Analysis of Nutrition Components of Wild 
Chives Collected from Hezhang County of Guizhou Province. Asian Agricultural Research 10(4):93-98. doi: 
10.22004/ag.econ.276163 

Wawrosch C, Malla PR, Kopp B. 2001. Micropropagation of Allium wallichii Kunth, a threatened medicinal plant of 
Nepal. In Vitro Cellular & Developmental Biology -Plant 37:555-557. doi: 10.1007/s11627-001-0096-9 

Xu L, Liangxu W, Mingchan H, Xuelian Z, Anqi H, Ding L, Dan W, Miaoyang X, Xiaofei L, Taiping W, Dan L. 2014. 
Threat Assessment and conservation of Sclater’s Monal at Mt. Gaoligong, China (Project No.120409). Conservation 



Ethnobotany Research and Applications 

 

16 

Leadership Programme. https://www.conservationleadershipprogramme.org/media/2014/12/120409_China_Final-
Report_Sclaters-Monal.pdf 

Yang CR, Zhang Y, Jacob MR, Khan SI, Zhang Y, Li X. 2006. Antifungal activity of C-27 steroidal saponins. 
Antimicrobial Agents and Chemotherapy 50(5):1710-1714. doi: 10.1128/AAC.50.5.1710-1714.2006 

Yee MM. 2019. Investigation of chemical composition, antimicrobial and antioxidant activities of Allium wallichii 
Kunth. (garlic) bulb. American Academic Scientific Research Journal for Engineering, Technology, and Sciences 
54(1):30-41. 

 
 
 


