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Abstract  Secondary metabolites act as an agent of 

defense against herbivores, pathogens, and abiotic stress in 

plants. They play as communicating agents to other living 

organisms for the symbiotic establishment and this led to 

the insinuation of their importance as the pharmacological 

potential to human beings. In the floral wealth, the parasitic 

plants are an unexplored source of secondary metabolites 

which have the strongest potential to synthesize as they 

developed excellent defense mechanisms due to the 

evolutionary transition from autotropism to heterotropism. 

They are traditionally used against viral & bacterial 

infections by indigenous communities. Major reported 

secondary metabolites like eriodictyl, naringenin 

(Balanophora involucrate Hook. f. & Thomson), and 

quercetin present in Cuscuta chinensis Roxb; Scurrula 

parasitica L. and Viscum orientale Willd have the potential 

to inhibit the growth of pathogens and might be the agent 

to improve the immune system in human beings. Keeping 

the importance on its potential, lack of scientific 

documentation and development of new pathogens like 

COVID-19, SARS-CoV-2, Ebola virus, Zika, Dengu, 

H1N1 influenza, Middle East Respiratory Syndrome, 

MDR-TB, M/XRR-TB, etc. in last decade, an attempt has 

been made to gather information on parasitic plants of 

Odisha, India traditional therapeutic values against viral & 

bacterial infections due to the presence of diverse 

secondary metabolites on them. They could be a good 

source of novel formulations against contemporary & 

future viral-bacterial infections like COVID-19, SARS-

CoV-2, H1N1 Influenza, and M/XRR-TB. 

Keywords Parasitic Plants, Bioactive Compounds, 

Future Drugs, Hostplants, Odisha 

1. Introduction

The concept of using plants as an alternative to medicine 

has been known to mankind since time immemorial. In 

developing countries, medicines to cure human ailments 

are largely derived from plants and herbal extracts. A wide 

variety of biologically active compounds found abundantly 

in plants account for their use in traditional medicine [1-3]. 

About a quarter of the total medicinal drugs used in 

developing countries are derived from plants and 

unsurprisingly they are mainly used by the local 

communities for a long period of time [4]. Hence, it 



410 Parasitic Plants of Odisha, India: A Source of Curative Agents Against Novel Viral & Microbial Diseases 

indicates that all weapons are available in plant parts as 

their defense mechanisms to kill or prevent novel viral & 

bacterial pathogens. Plants contain both primary and 

secondary metabolites. Secondary metabolites are smaller 

molecules such as flavonoids, phenols, terpenoids, 

alkaloids, saponins, etc. They are present in lesser 

quantities than primary metabolites and they are 

responsible for pharmacological activity [5]. In the present 

scenario, about 25-50% of pharmaceuticals are plant-based 

and there is a further need to explore unique plants from the 

wild [6] to fight against evolving pandemics like COVID-

19, SARS-CoV-2, H1N1 Influenza, and M/XRR-TB. In 

the last decades, many new pathogens have developed and 

created unsolved situations due to malpractices of drugs, an 

outbreak of pollution, deforestation, food behaviors, 

climate change and, other anthropogenic activities. All the 

above novel diseases indicate the probability of creating 

new pathogens in the next decades, which may be the cause 

to vanish the existence of Homo sapiens. Therefore, it is 

time to think about reverse pharmacology & back to nature 

to screen for new options to mitigate the unknown outbreak. 

Keeping this burning view which is based on outbreaks & 

COVID-19, an attempt has been made to gather 

information on parasitic plants of Odisha traditionally used 

against viral and bacterial diseases through literature in 

various regions. The present study describes how 

traditional remedies cured viral & bacterial infections, the 

secondary metabolites extracted from them and their future 

potential uses in human welfare against present and future 

diseases. 

1.1. Parasitic Plants: A Botanical Curiosity 

Considered as botanical curiosities due to their unique 

structure and properties, parasitic plants are those that are 

dependent partially or completely on a host plant, mostly 

for their nutrition. Though cosmopolitan in nature, they are 

found to be quite common in terrestrial and epiphytic 

habitats. They present an example of convergent evolution 

where all the plants have escaped the dominant model of 

evolution by gaining the capacity to acquire all or some of 

the nutritional needs and other substances required for 

growth, reproduction, development, adaptation, and self-

defense from their respective hosts [7]. These plants are 

thus an example of the evolutionary transition from 

autotropism to heterotropism [8]. Their host specificity is 

also a driving force in their evolution and speciation [9]. 

They can be easily identified due to their peculiar 

characteristics but some are so structurally similar that it is 

difficult to identify them without proper examination. 

Parasitic angiosperms are classified based on their 

dependence on hosts for nutrients (hemi- or holoparasitic 

plants), their mode of association with hosts (obligate or 

facultative parasitic plants), or where they attach to hosts 

(root or shoot parasitic plants) [10]. About concerning the 

carbon dependence of parasitic angiosperms on hosts, most 

of the parasitic angiosperms range from complete 

heterotrophic xylem- and phloem-feeders to complete 

autotrophic xylem-feeders [11]. About 4100 species of 

known parasitic plants are hemiparasites that can get most 

of their carbon needs through their own photosynthesis [12]. 

Approximately 390 species are holoparasites with very low 

or no photosynthetic capacity which indicate having 

excellent defensive agents. There are about 40 % root 

parasites and about 60 % aerial parasites, out of which 

about 1400 hemiparasitic plant species belong to mistletoes 

[13,14]. Common stem parasites like Cuscuta spp. and 

examples of the root parasite include the Orobanche spp. 

and many more. The hemiparasites have their own 

chlorophyll but draw water and minerals from their host for 

photosynthesis such as Santalum album L., a root 

hemiparasite [15,7]. The details of the parasitic plants 

found in India, their respective families, orders, 

classification based upon their mode of nutrition, their 

hosts, and the host families as well as their distribution in 

India have been presented in Table 1. 

1.2. Host-Parasitic Plant Relationship: Indicators of 

Secondary Metabolites 

An estimated 50% of all life forms on this planet are 

parasitic and have the capacity to connect intimately with 

the host to exploit its resources. Most Indian species of 

Genus Scurrula have high host specificities and therefore 

sometimes show visual resemblances to the preferred host. 

In the case of genus Macrosolen, it not only prefers 

Angiospermic trees but a few of them also grow on 

Gymnosperms [16]. The selection and parasitizing of the 

host may not be always very specific and may also depend 

on the availability of the host through time and space [17]. 

Mistletoes, the aerial hemi-parasitic plants are known to 

form the largest group with maximum diversity and belong 

to the taxonomically related families of Loranthaceae and 

Viscaceae within the order Santalales [18]. The parasites of 

the animal kingdom are infamous for causing diseases 

whereas the parasitic plants have a detrimental effect on the 

host, especially the root parasitic plants of family 

Orobanchaceae that cause severe damage to economically 

important crops like Oryza sativa (rice), Solanum 

lycopersicum (tomato), etc. [19]. They are ecologically and 

economically valuable [12] and India is home to about 132 

species which belong to families like Balanophoraceae, 

Loranthaceae, Viscaceae, Orobranchaceae, Cuscutaceae, 

Lauraceae, Scrophulariaceae, etc. [7]. The harmony 

establishment between host-parasite indicates the synthesis 

of some secondary metabolites which help to get parasitism 

keys for a specific host. The synthesis gives us novel or 

known bioactive compounds which might be used against 

viral and bacterial infections.  
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Table 1.  Parasitic plants of Odisha: their mode of parasitism and distribution in India 

Scientific Name Mode of Parasitism Distribution in India 

Aeginetia indica L. Root holo parasite Throughout India [15, 7] 

Balanophora abbreviata Blume. Root holo parasite 

Andaman Islands, Arunachal Pradesh, Assam, Karnataka, 

Manipur, Meghalaya, Mizoram, Nagaland, Odisha, 

Sikkim, Tripura, West Bengal and TamilNadu [35] 

Balanophora 

polyandra Griff. 
Root holo parasite Sikkim, Himalaya, Meghalaya, Odisha [7] 

Buchnera hispida Buch.-Ham. ex D. 

Don. 
Root hemi parasite 

Western and Central Himalayas, Odisha, Bihar, Central 

India, Kerala, and Deccan Peninsula [15, 7] 

Cassytha filiformis L. Stem hemiparasitic vine Found in most parts of India and mostly in Odisha [7] 

Centranthera tranquebarica (Spreng.) 

Merr. 
Root hemiparasite Bengal, Bihar, Odisha, Kerala and Deccan peninsula [7] 

Centranthera indica L. Gamble. Root hemiparasite Throughout India, and Odisha [7] 

Cuscuta reflexa Roxb. Stem holo parasitic vine Throughout India [7] 

Dendrophthoe falcata L. f. Ettingsh. Stem hemi parasite Throughout India [15,7] 

Macrosolen capitellatus (Wight & 

Arn.) Danser 
Stem hemi parasite Odisha, Kerala, Karnataka and Maharashtra [36, 37] 

Macrosolen cochinchinensis (Lour.) 

Van Teigh. 
Stem hemi parasite 

Bihar, West Bengal, Sikkim, Assam, Tripura, Meghalaya, 

Odisha and Andaman & Nicobar Islands [38, 15] 

Orobanche aegyptiaca Pers. Root holo parasite Throughout the plains of India [7] 

Orobanche cernua Loefl. Root holo parasite Deccan Peninsula and Odisha [15,7] 

Santalum album L. Root hemi parasite 
Andhra Pradesh, Odisha, Deccan Peninsula, Karnataka 

and Tamil Nadu [15,7] 

Scurrula cordifolia (Wall.) G. Don. Stem hemi parasite Karnataka, Odisha [15, 37] 

Scurrula parasitica L. Stem hemi parasite 
Karnataka, Assam, Manipur, Meghalaya, Odisha [15, 37, 

39] 

Sopubia delphinifolia (L.) G. Don. 
Root hemi parasite 

 

Western Peninsular India, Western Ghats, Eastern Ghats 

and Odisha [7] 

Striga asiatica (L.) Kuntze Root hemi parasite Odisha [7,15] 

Striga angustifolia (D.Don) C.J. 

Saldanha. 
Root hemi parasite Odisha [7] 

Striga densiflora (Benth.) Benth. 
Root hemi parasite 

 

Upper Gangetic, Karnataka, Tamil Nadu Plain, Odisha and 

Deccan Peninsula [7, 39,40] 

Viscum articulatum Burm. f. Stem hemi parasite Odisha [7] 

Viscum monoicum Roxb. Ex DC. Stem hemi parasite 
Bihar, West Bengal, Odisha, Sikkim, Assam and 

Peninsular India [7] 

Viscum orientale Willd. Stem hemi parasite 
Bihar, West Bengal, Sikkim, Assam, Odisha, Peninsular 

India and Karnataka [7] 

 

 

  



412  Parasitic Plants of Odisha, India: A Source of Curative Agents Against Novel Viral & Microbial Diseases  

 

1.3. Parasitic Plants and Their Traditional Uses 

From time immemorial different parts of plants have 

been used for the treatment and curing of various diseases, 

maybe in the form of crude extract or a combination of 

different extracts [20]. Conventionally the parasitic plants 

have been used to provide relief from disorders like 

diarrhea, indigestion, eczema, asthma, intestinal disorders, 

as well as neurological disorders. They are also known to 

curtail cancer and several heart diseases. Tribes globally 

have been including different parts of these plants in their 

diet to aid to their good health, for example, aqueous juice 

of flowers of Dendrophthoe falcata L. f. Ettingsh. is used 

to kill intestinal worm [7]; decoction of Striga asiatica (L.) 

Kuntze. for relief from hypertension [21], whole plant of 

Aeginetia indica juice is used to cure kidney problems, 

whole plant paste of Cassytha filiformis is used to reduce 

inflammation, the flowers of Dendropathoe falcata are 

used to kill an intestinal worm, leaves powder paste/paste 

is used as an antiseptic agent to cure wound and the whole 

plant juice of Cuscuta reflexa with warm water is used to 

cure jaundice. Details are listed in Table 2. It has been 

found that the medicinal properties of such plants are due 

to presence of certain secondary metabolites. Today, 

secondary metabolites are not only artificially synthesized 

but are also extensively used for making drugs and 

medicines. Yet, they fail to be as useful as the traditional 

ones against viral & bacterial infections. 

1.4. Parasitic Plant: A Source of Novel Secondary 

Metabolites 

A well-known fact that in plants, the secondary 

metabolites are the organic compounds that are not directly 

involved in the normal growth, development, or 

reproduction rather they are used by the plant for its 

defense against herbivores, pathogens, or abiotic stresses 

like UV radiations [22]. These metabolites are derived from 

the plants’ hosts thus the parasitic plants are a richer source 

of the host’s metabolites compared to the host itself. These 

host-derived secondary metabolites play an important role 

in the interaction between parasitic plants and their hosts. 

They are involved in signaling pathways involved in the 

formation of the haustorium and in plant defense against 

the parasite itself [23]. Even the germination of seeds of 

such parasitic plants is triggered by host-derived signals 

which help them to invade the host root [19]. There can be 

a variety of metabolites as flavonoids, saponins, phenolic 

compounds, lipids, alkaloids, tannins, lignins, coumarins, 

etc. that act as anti-oxidants, insecticides, diuretics, anti-

inflammatory, antihepatotoxic, antitumor, antiviral, 

antifungal, antianaphylatic, etc. [24]. 

Table 2.  Ethnobotanical values of enumerated parasitic plants  

Botanical Name Family Parts used Uses 

Aeginetia indica L. Orobanchaceae Whole plant 
Whole plant juice is used to cure kidney 

problems 

Balanophora polyandra Griff. Balanophoraceae Whole plant The whole plant is used to kill intestinal worm 

Cassytha filiformis L. Lauraceae Whole plant 

The whole plant is mixed with water and 

crushed. The paste is used to cure 

inflammation. 

Centranthera indica (L.) Gamble. Scrophulariaceae Leaves Leaf juice is used to cure eye problems 

Centranthera tranquebarica 

(Spring) Merr. 
Scrophulariaceae Whole plant 

It is an indicator of low pH soil and 

carnivorous plants. It helps to search 

Utricularia species. When whole plants were 

macerated with water, froth appeared. 

Therefore, it might be used against bacterial 

infections due to the presence of saponin 

Cuscuta reflexa Roxb. Convolvulaceae Whole plant 
The whole plant juice with warm water is used 

to cure jaundice 

Dendrophthoe falcata (L.f.) 

Ettingsh. 
Loranthaceae Flowers Aqueous juice is used to kill intestinal worm 

Santalum album (L.) Santalaceae Wood The wood paste is used as a cooling agent 

Striga asiatica (L.) Kuntze Scrophulariaceae Whole plant 
Whole plant decoction is used for relief from 

hypertension 

Striga densiflora (Benth.) Benth. Scrophulariaceae Whole plant The whole plant is used as antiseptic agents 

Viscum articulatum Burm. f. Santalaceae Leaves 
Powder paste of leaves is used as an antiseptic 

to cure wounds 

Viscum monoicum Roxb. Santalaceae Fruits Fruits are used as laxative agents 

Viscum orientale Willd. Santalaceae Whole plant The whole plant is used to cure cattle wounds 
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1.5. Parasitic Plants under Threat: Hour for 

Conservation of Novel Future Antiviral 

With the unchecked anthropological activities and the 

uncertainties in climatic changes, these floras that face 

extinction even before their tremendous value can be 

reported and utilized. Parasitic plants like Santalum album 

L. fall under the vulnerable category [25]. Some parasitic 

plants found in India like Alectra chitrakutensis (M.A. Rau) 

R. Prasad & R.D. Dixit of the family Scrophulariaceae is a 

critically endangered annual root parasitic herb [26]. In 

western Himalayas, Balanophora involucrata Hook. F. & 

Thompson is considered as endangered [27]. The species 

like Arceuthobium minutissimum J.D. Hooker., 

Balanophora diocia R. Br. ex Royle. and a few others are 

rare and endemic to India [15, 28]. Striga densiflora 

(Benth.) Benth. of Orobanchaceae is endemic to Peninsular 

India whereas Helixanthera wallichiana (Schult.f.) Danser. 

belonging to the Loranthaceae family is rare and endemic 

to the Western Ghats [29]. There is an additional difficulty 

in the identification of such plants due to their rapid 

diversification and hence many of them are misinterpreted. 

For example, in the family Loranthaceae plants belonging 

to the genus Scurrula are often confused with a closely 

related genus Taxillus [30]. Visible threats are observed 

during the survey and noted down. It was observed that the 

major threat is deforestation because they are host-specific. 

Habitat loss and lack of knowledge are the next reasons for 

the declination of parasitic plants. They are a rich source of 

secondary metabolites and their further study will enable 

us to know more about their important uses and will 

therefore encourage their conservation. A proper study of 

such secondary metabolites is also necessary to understand 

and create new and effective medications in the form of 

novel pharmaceuticals. 

2. Discussion 

The presence of phytochemical constituents such 

flavonoids, alkaloids, phenolic compounds, tannins, 

saponins etc. [31-34] bestows the medicinal values of the 

parasitic group of plants. They have been long used in folk 

medicine for the treatment of a wide variety of pathological 

conditions. In recent years, the scientific interest in 

parasitic plants has increased greatly in the search for a 

source of alternative medicine due to their parasitism. 

Though very few reports are available and no or fewer 

reports on validation of their traditional claim to formulate 

the drugs. Although an extensive amount of scientific work 

has been done on these parasitic plants yet a large number 

of species remain partially studied for their secondary 

metabolites. Alkaloids, flavonoids, terpenoids, and 

phenolic compounds are of particular interest as they are 

the major potent bioactive compounds responsible for most 

of the activities shown by these plants. Therefore, a vast 

area of future research remains possible in which the 

isolation of new active principles would open doors to new 

possibilities. The lack of knowledge of these plants has 

made many of the medicinally useful plants endangered 

and on the verge of extinction. Hence it is essential to 

control over-exploitation and destruction of green cover in 

the name of progress and protect these amazing plants so 

as to study their pharmaceutical potential and maintain 

biodiversity.  

3. Conclusions 

The transmissions of novel pathogens are appearing each 

year. For the last couple of years, we have been struggling 

with SARS-CoV-2, H1N1 Influenza, M/XRR-TB, etc. and 

at the start of 2020, the whole world faced lots of problems 

with COVID-19. Hence, at this modern era, where medical 

sciences are of utmost of development, we fail to control 

the pandemic situation of COVID-19, researchers have to 

focus equally to develop vaccines, pharmaceutical agents 

as well as preventive agents from unexplored groups of 

plants like parasitic plants which have advanced defense 

mechanisms itself. In this context, parasitic plants are the 

right choice to screen novel antiviral & antibacterial agents 

as per their ecological & chemical circumstances of 

defense strategy. Isolation of secondary metabolites after 

bioactivity against pathogens should be done 

instantaneously. 

Acknowledgments 

Authors are thankful to the local communities of 

different areas and trainee of Ambika Prasad Research 

Foundation, Odisha, India. 

 

REFERENCES 

[1] Aggarwal BB., Kumar A., AC. Bharti, "Anticancer 
potential of curcumin: preclinical and clinical studies," 
Anticancer Research, vol. 23, pp. 363–398, 2003. 

[2] Aggarwal BB., S. Shishodia, "Suppression of the nuclear 
factor-kB activation pathway by spice-derived 
phytochemicals," The Annals of the New York Academy of 
Sciences, vol. 1030, pp. 434–441, 2004. 

[3] Aggarwal BB., S. Shishodia S, "Molecular targets of dietary 
agents for prevention and therapy of cancer," Biochemical 
Pharmacology, vol. 71, pp. 1397–1421, 2006. 

[4] Fabricant DS., NR. Farnsworth, "The value of plants used 
in traditional medicine for drug discovery," Environmental 
Health Perspectives, vol. 109, pp. 69–75, 2001. 

[5] Buchanan BB., Gruissem W, RL. Jones, "Biochemistry and 
molecular biology of plants," Rockville, Md.: American 
Society of Plant Physiologists, 2000. 

[6] Upadhyay RK. "Plant natural products: Their 
pharmaceutical potential against diseases and drug resistant 



414  Parasitic Plants of Odisha, India: A Source of Curative Agents Against Novel Viral & Microbial Diseases  

 

microbial pathogens," Journal of Pharmacy Research, vol. 
4, no 4, pp. 1179-1185, 2011. 

[7] Sahu SC., Kumar S., NR. Singh, "Parasitic Plants of 
Odisha", APRF Publishers, 2018. 

[8] Delavault P., Montiel G., Brun G., Pouvreau JB., Thoiron 
S., P. Simier, (2017) "Communication Between Host Plants 
and Parasitic Plants," in How Plants Communicate with 
their Biotic Environment (Becard GBT-A in BR ed), 
Academic Press, 2017, pp 55–82. 

[9] Thorogood C., SJ. Hiscock, "Host specificity and speciation 
in parasitic plants," in Phylogeography: Concepts, 
Intraspecific Patterns and Speciation Processes (Rutgers DS 
ed) Nova Science Publishers Inc., United Kingdoms, 2013, 
pp 57–80,  

[10] Lim Y., Rajabalaya R., Lee S., Tennakoon K., Le Q-V., 
Idris A., Zulkipli I., Keasberry N., S. David, "Parasitic 
Mistletoes of the Genera Scurrula and Viscum: From Bench 
to Bedside," Molecules, vol. 21, no. 8, pp. 1048, 2016.  

[11] Press M., Graves J., G. Stewart, "Physiology of the 
interaction of angiosperm parasites and their higher plant 
hosts," Plant, Cell & Environment, vol. 13, pp. 91-104,1990. 

[12] Rubiales D., HS. Heide-Jørgensen, "Parasitic Plants," John 
Wiley & Sons, Ltd, Chichester, 2011. 

[13] Stein GM., Edlund U., Pfüller U., Büssing A., M. Schietzel, 
"Influence of polysaccharides from Viscum album L. on 
human lymphocytes, monocytes and granulocytes in vitro," 
Anticancer Research, vol. 19, pp. 3907-3914, 1999. 

[14] Mathiasen R., Nickrent D., Shaw D., D. Watson, 
"Mistletoes: Pathology, Systematics, Ecology, and 
Management, " Plant Diseases, vol. 92, pp. 988-1006, 2008. 

[15] Muthaiyan MC. "Principles and practices of plant 
quarantine." Allied Publishers Private Limited. Mumbai, 
India. pp: 1150, 2009. 

[16] Wilson CA., CL. Calvin. "An origin of aerial branch 
parasitism in the mistletoe family, Loranthaceae," 
American Journal of Botany, vol. 93, pp. 787–796, 2006, 
https://doi.org/10.3732/ajb.0800085. 

[17] Stokke BG., Ratikainen II., Moksnes A., Schulze-Hagen K., 
Leech DI., Moller AP., F. Fossoy, "Characteristics 
determining host suitability for a generalist parasite," 
Scientific Reports, vol. 8, pp. 6285, 2018. 
https://doi.org/10.1038/s41598-018-24627-1. 

[18] Petrus A. "Antioxidative Constitution of the Mistletoe, 
Viscum capitellatum Smith.," Asian Journal of Chemistry, 
vol. 23, no. 7, pp. 3014-3020, 2011. 

[19] Cheng X., Floková K., Bouwmeester H., C. Ruyter-Spira, 
"The Role of Endogenous Strigolactones and Their 
Interaction with ABA during the Infection Process of the 
Parasitic Weed Phelipanche ramosa in Tomato Plants," 
Frontiers in Plant Science, vol 8, no. 392, 2017. 
https://doi.org/10.3389/fpls.2017.00392 

[20] Chah KF., Eze CA., Emuelosi CE., CO. Esimone, 
"Antibacterial and wound healing properties of methanolic 
extracts of some Nigerian medicinal plants," Journal of 
Ethnopharmacology, vol. 104, pp. 164–167, 2006. 

[21] Kakpure MR., SP. Rothe, "Qualitative phytochemical 
screening of indian witchweed: Striga asiatica (L.) O. Ktze 

- an unexplored medicinal parasitic plant," Journal of 
Experimental Sciences, vol. 3, pp. 28-31, 2012. 

[22] Demain A., A. Fang, "The natural functions of secondary 
metabolites," Advances in Biochemical 
Engineering/Biotechnology, vol. 69, pp. 1-39, 2000. 

[23] Bouwmeester HJ., Matusova R., Zhongkui S., MH. Beale, 
"Secondary metabolite signalling in host–parasitic plant 
interactions," Current Opinion in Plant Biology, vol. 6, pp. 
358–364, 2003. 

[24] Hussein RA. "Plants Secondary Metabolites: The Key 
Drivers of the Pharmacological Actions of Medicinal 
Plants," in (Builders AAE-AE-PF ed) Ch. 2, Intech Open, 
Rijek. 2019. 

[25] IUCN 2019: International Union for Conservation of Nature 
annual report 2019, 2020. 
https://portals.iucn.org/library/node/49096 

[26] Sikarwar R., "Ex situ conservation of Alectra chitrakutensis 
(Rau) R. Prasad & R.D. Dixit.," Current Sciences, vol. 92, 
pp. 1485-1486, 2007.  

[27] Ved DK., Kinhal G., Ravikumar K., Prabhakaran V., Ghate 
U., Sankar RV., J. Indresha, "Conservation assessment & 
management prioritisation for the medicinal plants of 
Jammu & Kashmir, Himachal Pradesh & Uttaranchal". 
Proceedings of the workshop ‘ConservationAssessment and 
Management Plan Work-shop on Medicinal Plants’, Shimla, 
22 – 25May 2003. 

[28] Kipgen L., KJ. Singh, "A new report of the species 
Balanophora dioica R. Br. in Koubru Hill Range of Manipur, 
India," Biology, Environmental Science, vol. 8, pp. 8–11, 
2010. 

[29] Kumar KMP., Sreeraj V., Thomas B., Manudev KM., A. 
Rajendran, "Validation and documentation of Rare 
Endemic and Threatened (RET) plants from Nilgiris, 
Kanuvai and Madukkarai forests of southern Western Ghats, 
India," Journal of Threatened Taxa, vol. 4, pp. 3436–3442, 
2012. 

[30] Su HJ., Liang SL. DL. Nickrent, "Plastome variation and 
phylogeny of Taxillus (Loranthaceae)," PLoS One, vol. 16, 
no. 8, e0256345. 2021. doi: 10.1371/journal.pone.0256345. 

[31] Elliott AJ., Scheiber SA., Thomas C., RS. Pardini, 
"Inhibition of glutathione reductase by flavonoids: A 
structure-activity study," Biochemical Pharmacology, vol. 
44, pp. 1603–1608, 1992. 

[32] Cos P., Ying L., Calomme M., Hu JP., Cimanga K., Poel 
BV., Pieters L., Vlietinck AJ., DV. Berghe, 
"Structure−Activity Relationship and Classification of 
Flavonoids as Inhibitors of Xanthine Oxidase and 
Superoxide Scavengers," Journal of Natural Products, vol. 
61, pp. 71–76, 1998. doi: 10.1021/np970237h. 

[33] Sparg SG., Light ME., and J. van Staden, "Biological 
activities and distribution of plant saponins," Journal of 
Ethnopharmacology, vol. 94, no. 2-3, pp. 219–243, 2004.  

[34] Oboh G., JBT. Rocha, "Polyphenols in red pepper 
(Capsicum annum var aviculare Tepin) and their protective 
effects on some pro-oxidant induced lipid peroxidation in 
brain and liver," European Food Research and Technology, 
vol. 225, pp. 239–247, 2007. 

[35] Rajasekar C., Silambarasan R., Sakthidhasan P., R. 

https://doi.org/10.1038/s41598-018-24627-1


  Advances in Zoology and Botany 11(6): 409-415, 2023 415 

 

Kottaimuthu, "Occurence of Balanophora abbreviata in 
Tamil Nadu". NeBIO, vol. 9, no. 4, pp. 299-301, 2018. 

[36] Mishra AK., Devi RS., Mishra S. S. Kumar, "Macrosolen 
capitellatus (Wight & Arn) Danser. (Loranthaceae): New 
addition to the flora of Odisha, India," Species, vol. 22, no. 
69, pp. 67-70, 2021. 

[37] Thriveni MC., Shivamurthy GR., Amruthesh KN., Vijay 
CR., GR. Kavitha, "Mistletoes and their hosts in 
Karnataka," Journal of American Science, vol. 6, no. 10, pp. 
827–835, 2010. 

[38] Singh LJ. "The genus Macrosolen (Loranthaceae) in 
Andaman and Nicobar Islands, with a new record for India," 
Rheedea, vol. 23, no. 2, pp. 108-112, 2013. 

[39] Saxena HO., M. Bramham, "The Flora of Orissa," Orrisa 
Forest Development Corporation Ltd & Regional Research 
laboratory, Vol I-IV. 1994-1996. 

[40] Kumar LSS., S. Solomon, "A list of hosts of some 
phanerogamic root-parasites attacking economic crops in 
India," Indian Acad Sci Proceedings, Sect B, vol. 13, pp. 
151–156, 1941.

 


