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ABSTRACT 

Background: The plant Inula (Asteraceae) exists generally disseminated all through Europe, Africa, Asia, and a  

large number of such plants have been utilized for the benefit of humans. This class is a valuable bank of 

sesquiterpenoids, that shows vast scope on organic exercises. Lately, the progression of biologically active 

sesquiterpenoid dimers, as well as bizarre carbon skeletons have also been identified, and these have sparked a 

lot of interest. 

Objective: The key goal of this review is to provide a systematic report on traditional applications, medicine, 

toxicology, and future guidelines on the nature and action of various preparations, either individually or in 

combination with existing contemporary therapies. The study further encourages researchers to use and 

explore Inula's numerous pharmaceutical applications in the future more efficiently. 

Methods: All the important information and data on various types of Inula was collected utilizing various data 

sets, for example, Science Direct, Springer, PubMed, Taylor, ACS, and Google researcher, audit and examination 

articles from peer-evaluated diaries.  

Results: The compounds used in Inula plants have a wide range of essential and therapeutic effects. These are a 

rich source of a variety of bioactive secondary metabolites, like Isoalantolactone, alantolactone, 

dihydroisoalantolactone, neoalantolactone, alloalantolactone, isoalloalantolactone, isotelekin, isoinnual, telekin, 

isoalantodiene, alantodiene, and many more that have been presented in the review. The species of genus Inula 

possess a variety of pharmacological activity namely anti-inflammatory, anticancer, cytotoxic, antioxidant, 

antifungal, and have been discussed briefly in the later sections of this paper. 

Conclusion: Inula species provide an abundant supply of different bioactive substances. In reality, various 

Inula species are commonly employed throughout the world in several conventional medicinal systems. Owing 

to the diversity in pharmacological qualities of Inula species, more detailed and inclusive therapeutic paths 

have to be taken to address a wide variety of Inula species. The research of various organisms for their 

unearthed biological ability, isolations, and characterization of new bioactive plants is one of the main areas 

that can be studied within this genus. However, the purpose of this review is to highlight the phytochemistry, 

biological application, and toxicology of Inula racemose. 

I. INTRODUCTION 

Sesquit1erpenes are secondary metabolites2 that are known to show different bioactivities which prove to be 

beneficial for human society. Sesquiterpenes are terpenes that contain three isoprene systems and have the 

molecular formula C15H243. Such as monoterpenes, sesquiterpenes may be acyclic or have rings4, allowing for 

several different combinations such as oxidation or rearrangement. Sesquiterpenoids that are related they can 

be found in nature in plants and insects as protective agents or semiochemicals. Sesquiterpenoids have been 

found in a species named Inula racemose belongs to the Asteraceae family5. Also, I. helenium sesquiterpene 

lactones have cytotoxic and antiproliferative effects in human cancer cells6.  

Inula racemose is also called Pushkarmoola7. It is an Ayurvedic medicine. In this plant basically, the roots are 

used for medicinal purposes. The I. racemose is grown in the hilly region8. It exists 100 species that belong to 

the family  Asteraceae9. These are mainly perennial herbs that ranging in height from small species just a few 

centimeters tall to massive perennials over 0.33-2 meters tall10.  The fresh roots are brown and smell like 

camphor, but it turns grey when it dries. It begins to grow in the spring and finishes the season with leaves11. 

The leaves fall off and the plant dries, but it can be kept for a long2 time and it lasts for a long time. It is found in 

the Northwest Himalayas in Kashmir1.  
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 It grows only in the spring and autumn season1. These plant roots are mentioned as bitter, acrid, alternative, 

aromatic1, stimulant, and thermogenic. Inulin, essential oil, sesquiterpene lactones12 - alantolactone, 

isoalantolactone, isoalloalantolactone, dihydroalantolactone, and dihydroalloalantolactone13 - have all been 

confirmed to be present. Isoalantolactone showed antimicrobial activity against human pathogenic fungi, as 

well as strong phytotoxic effects on seed germination and seedling growth14. Since the herb has antiseptic 

properties, the paste is made from its roots can be used to effectively treat wounds and ulcers externally15. The 

essential oil of pushkarmoola roots has antibacterial and antifungal properties Pseudomonas aeruginosa, s. 

aureus, Pseudomonas, aeruginosa, B. subtillis, and E. coli, but just slightly and16 Bacillus anthracis.The root 

paste is particularly recommended for use on the chest in cases of pleurisy and pleura inflammatory conditions. 

Internally puskaramula helps in appetite stimulation and the absorption of undigested toxic metabolites.17 

The root extract of inula racemose is used as a medicine in China for many diseases such as Abdominal pain, 

Acute enteritis, Bacillary dysentery, to relieve the pain between the neck and shoulder, prevent Abortion18. For 

about a thousand years, the plant root has been used as an antimicrobial agent. In veterinary medicine, it's even 

used as a tonic1. The plant root powder has been stated to have a potential effect on the cardiovascular system 

in India and it is also used as ayurvedic medicine for angina and dyspnea19. 

Native Americans have used the root extract for the treatment of tuberculosis and it blocks Adrenaline-induced 

Hyperglycemia10. Also, Root extract with guggle is used to cure myocardial ischemia20. As per a previous study, 

the root extract can improve insulin sensitivity and effectively regulate steroid-induced diabetes mellitus21. 

II. TRADITIONAL USES IN MEDICINE 

In like manner to Charak1 (1941) and Bhavaprakash (1961), the mano root is utilized to relieve Vata-kappa 

Jwara (a kind of fever) in the native arrangement of medications; the medication is viewed as more powerful 

and less harmful than Indian gentian roots (Picrorhiza karroo), however severe and impactful in taste22. It gives 

help to Vata, queasiness,  swellings, windedness,   and chest torment.  Charak (1941)   additionally 

recommended patches as an antispasmodic23 and diuretic in the treatment of hiccough, asthma, and bronchitis. 

Further, the alantolactones present in the root, when utilized in the low grouping of 1: 1,000 weakening, are 

accounted for to kill Ascaris24 in 16 seconds. Subsequently, it has conceivable use as an anthelmintic for kids. 

III. CULTIVATION AND MORPHOLOGY 

Mano (Inula racemose) is a heavy herbaceous plant1, 1.5 m tall, with extremely enormous basal leaves (40 x 12 

cm) and typically terminally borne25, yellow bloom heads. As of now, its production is restricted to the borders 

of wheat, barley, and buckwheat farming fields in HimachalPradesh’s Lahul valley15. It is engendered through 

root cuttings, pretty much like the raising of such which yields the costus base of business, a customary harvest 

developed by locals of Lahaul26.  

The collar part of the root gives better execution in growing and endurance rate. By and large, mano favors 

permeable soils for quicker root development27. It bears bloom heads in the third year however the seed set is 

poor, perhaps because of high sterility. The yield can be raised from seeds, yet as it takes a more drawn-out 

period to arrive at development, it is developed uniquely through cuttings1. 

The root cuttings are planted, either in late harvest time (October) or late winter season (May), in little 

profound pits, manured with liberal utilization of farmstead compost or droppings of sheep and goats28. These 

roots sprout in around a month and a half. Accessibility of dampness because of the dissolving of snow helps in 

development commencement, and the plant achieves the greatest development in the subsequent year. The 

plants develop to over 1 m in tallness in the third year and the roots are burrowed by September-October, at 

the point when the blossom heads begin drying. The new roots are subsequently cleaned, cut into little pieces, 

and sun-dried29. 

 New roots are strong, sporadically fusiform, of the size of kuth, or considerably bigger up to 20-25 cm x 5 cm6. 

Various roots are sometimes present in the collar region, but only a handful are found in each cluster. Within, 

these roots have a yellowish tint and dull earthy skin31. They have a soft and, to some extent, camphoraceous 

odor, as well as a bitter flavor. 
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IV. CHEMICAL ANALYSIS 

The underlying foundations of mano from the Kashmir zone contain steam unpredictable fundamental oils such 

as 1.3-2.6%, and petrol ether removes 5.7-6.2%. The major compounds obtained from the parts of the plant are 

Alantolactone32,  isoalantolactone33, and minor segments of dihydroalantolac- tone,   dihydroisoalantolactone, 

and nuclide34.  

Structure of Alantolactone and isoalantolactone 

 

In addition, sitosterol35, octadecanoic acid, daucosterol, and D-mannitol34have also been isolated from the 

plant’s roots. Germacranolide36 roots have also been extracted as an oil. The various chemical constituents and 

their types have been discussed below. 

4.1. Sesquiterpenoid monomer 

Extensive quantities of sesquiterpenoids happen in the Inula variety in lactonized structure37. 14 kinds of 

sesquiterpenoids became accounted for from the class so long38. The significant kinds of sesquiterpenoids are 

the eudesmane, guanine, pseudoguanine, and pseudoguanine are all included in Inula animals germacrene 

class9. 

4.1.1 There are three types of Eudesmane: secoeudesmane, and noreudesmane 

Eudesmanolides with a 5-membered g-butyrolactone group, they act as tricyclic sesquiterpenoid lactones 

possibly partitioned in two primary class as indicated by the lactone ring annulation:  6,12-and also 8,12-

oldies39. The individuals from the last gathering happen all the more broadly into the variety Inula7.  

Secoeudesmane, sesquiterpenoids might be framed naturally ring-opening at the C-1/C-10 or C-4/C-5 positions 

from eudesmane carbon skeletons Sesquiterpenoids from the Noreudesmane family can be divided into three 

groups: 15-noreudesmanes, 14-noreudesmanes, and 11,12,13-trinoreudesmanes. Before 1901, the type Inula's 

primary phytonutrient analysis may be followed, when alantolactone (1) and isoalantolactone (2) were 

discovered 40  became confined from Inula helenium. The right structures became additionally affirmed nearby 

incorporating their (±) structures. Three eudesmane lactones, known as 1,2 dihydroisoalantolactone (3), were 

isolated from the underlying foundations of Inula racemose in 1967. A fractional decrease of 2 with NaBH4 

resulted in the formation of compound three, while a full synergist decrease resulted in the formation of 

tetrahydroa lantolactone. Ravindranath and Bhandari discovered the segregation of neoalantolactone (4) and 

alloalantolactone (5) from these varieties, and their synthetic designs were demonstrated using spectroscopic 

considerations. Broad synthetic examination of I. racemosa roots managed the cost of 20 eudesmane variety of 

sesquiterpenoids. counting racemosalactones A- - E (6-10),   inunal  (11),  isoalloalantolactone (12),   isotelekin 

(13),        /isoinunal (14),   telekin (15),               isoalantodiene (16),              alantodiene (17), 

dihydroepoxyalantolactone (18),      5a,6a-epoxyalantolactone (19),  4,     (15)- a-epoxyisotelekin (20),  3b-

hydroxy-11a,13-dihydroalantolactone (21),      11a-hydroxy-eudesm-5-en-8b,12-olide (22),       11,13-

dihydroisoalantolactone (23),      macrophyllilactone E (24),  11,13-dihydro-2a-hydroxyalantolactone (25),  1-

one-4-epi-alantolactone (26),  4a,13-dihydroxy-5,7 (11)-eudesmadien-12,8-olide (27),  septuplinolide (28),  13-

acetyloxy-5,7- eudesmadien12,8-olide   (29) and also 11,13-dihydroivalin (30). In 2013, Mama et al. planned 

the strategy for a quick and clear preparative scale disengagement of 1 and 13 from landslides. This strategy 

includes a silica gel section yet, doesn't need particular hardware, for example, silica  fluid41 

 chromatography segments impregnated along with AgNO3. As depicted in the first paper, the landslides 

became treated with selenium dioxide and tert-butyl hydroperoxide41.  

 



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal  of  Modernization in Engineering  Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:03/Issue:09/September-2021             Impact Factor- 6.752                               www.irjmets.com    

www.irjmets.com                             @International Research Journal of Modernization in Engineering, Technology and Science 

[772]  

 

 

 



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal  of  Modernization in Engineering  Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:03/Issue:09/September-2021             Impact Factor- 6.752                               www.irjmets.com    

www.irjmets.com                             @International Research Journal of Modernization in Engineering, Technology and Science 

[773]  

which specifically oxidized C-3 of 2 to create 13, while 1 stayed flawless. All the more as of late, our examination 

bunch moreover examined the underlying foundations of Inula racemosa and detached 3 new eudesmane 

sesquiterpenoids33, (7R,8R,10R)- 8-hydroxyeudesma-4 (5),11(13)- dien-12-oic corrosive (31),  (4S,8R,10R)- 

13-dimethoxyeudesma-5(6),  7(11)- dien-12,8-olide (32) and (4S,8S,10R)-12-hydroxyeudesma-5(6),  7(11)- 

dien-12,8-olide (33),  in addition to 13-hydroxy-5,7(11) eudesmadiendien-8,12-olide (34),  4a-H-eudesma-

11(13) en-4,12-diol (35), 3-oxo-eudesma4,11-dien-12,8b-olide (36), 11a,13-dihydroalantolactone (37), 2a-

hydroxyeudesma-4,11(13)- dien-12,8b-olide (38) and dehydroivangustin (39). To clarify these supreme 

configurations of mixtures 31 - 33, we determined their electronic round dichroism (ECD) spectra utilizing 

thickness utilitarian theory (DFT) with the Gaussian 03 program, with the determined range related to the test 

range.    

The aeronautical pieces of Inula viscosa yielded a progression of eudesmane acids42, in particular 4-deoxy-

2,4(14) tetradehydroilicic corrosive (40), ilicic corrosive (41), viscic corrosive (42), viscosic corrosive (43), 

costic corrosive (44), isocostic corrosive (45), 2a-methoxyeudesma-3,11(13)dien-5aH12-oic corrosive (46), 4b-

hydroxyeudesma-2,11(13)- dien-5aH12-oic corrosive (47), 9b-hydroxy-2-oxoisocostic corrosive (48), 11 (13)- 

eudesmen-12-oic acids, 3b-hydroxyilicic corrosive (49), 3ahydroxy-epi-ilicic corrosive (50), 2a -hydroxyilicic 

corrosive (51), 1bhydroxyilicic corrosive (52), 2b-hydroxyilicic corrosive (53), 2,5-dihydroxy-isocostic 

corrosive (54) and 2,3-dihydroxycostic corrosive (55), though just 12-carboxyeudesma-3,11(13)- diene, 

renamed 45, was gotten from the leaves of this species .Not with standing these known sesquiterpene lactones 

15 furthermore, 22, the foundations of helenium were found to contain 15-hydroxy-11bH-eudesm-4-en-8b,12-

olide (56), 3a-hydroxy-11bH-eudesm-5-en-8b,12-olide (57), 2b,11adihydroxy-eudesm-5-en-8b,12-olide (58), 

11a,13-dihydroa-cyclocostunilide (59), 11a,13-dihydro-b-cyclocostunilide (60), 1a-hydroxy-11,13-

dihydroisoalantolactone (61), 3ahydroxy-11,13-dihydroalantolactone (62), 4a,5a-epoxyalantolactone (63), 

4a,15-epoxyisoalantolactone (64), and 3a-hydroxyeudesm-4,11-dien-12,8b-olide (65) . The constructions of 2-

oxo-alantolactone, lb-hydroxyalantolactone furthermore, 2a-hydroxyalantolactone, disconnected from  

airborne parts of this species, were resolved as (66 - 68), separately43. 
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In 2010, the airborne portions of Inula. japonica became subjected to further phytochemical31 study as a part of 

our ongoing research on bioactive secondary metabolites from the Inula genus, culminating the isolation of 12 

new eudesmanes (69 -- 80) and five well-known eudesmanes: 5α-hydroxyasperilin (81), isoivasperin (82), 

ivangustin (83), 1β-hydroxy-8β-acetoxycostic acid methyl ester (84) and 1β-hydroxy-8β-acetoxy-isocostic acid 

methyl ester (85) . The frameworks of these new compounds became eludicated as (1R,4S,5R,R,8R, 10S)-1,5-

dihydroxyeudesma-11(13)-en-12,8-olide,  1b, 5a-dihydroxy-4a,11aH-eudesma-12,8β-olide, 1 β,5α-dihydroxy-

11αH-eudesma-4(15)-en-12,8β-olide,  1β,4β-dihydroxy eudesma-5(6),11(13)-dien-12,8β-olide,  1β,3β-

dihydroxy-4αH-eudesmsa-5(6), 11(13)-dien-12,8β-olide,  1β,3β-dihydroxy-eudesma-4(5),11(13)-dien-12,8β-

olide, 1β,3α-dihydroxy eudesma-4(5), 11(13)-dien-12,8β-olide, 1β,3β-dihydroxy-11αH-eudesma-4(5)-en-

12,8β-olide,    1β-hydroxy-3-oxo-eudesma-4(5),11(13)-dien-12,8β-olide,  1β,2β-dihydroxy-eudesma-

4(5),11(13)-dien-12,8β-olide,  1β,4β-dihydroxy-8β-acetoxy-5αH-eudesma-11(13)-en-12-oic acid methyl ester 

and   1β,4αdihydroxy-8β-acetoxy-5αH-eudesma-11(13)-en-12-oic acid methyl ester, respectively,  by  thorough 

spectroscopic analysis, X-ray diffraction studies and a modified44. 

 

 

Mosher process (R- and S-MTPA chloride). 4 eudesmanes with a hydroperoxide group at C-5 were isolated by 

Gong et al. : (1β, 5α, 7β, and 8β) -7- (acetyloxy) -5-hydroperoxy  -1 -hydroxycostic acid methyl ester (86), 

(1β,5α,7β,8β,11β) -5-hydroperoxy-1-hydroxyeudesm-4(15)-eno-12,8-lactone (87), (5α)-5-

hydroperoxyasperilin (88), and a mixture of (1β, 3β, 4β, 7β, and 8β) - 1,3-dihydroxyeudesma-5,11(13)-dieno-

12,8-lactone (89) and (1β,3β,4β,7β,8β,11β)-1,3-dihydroxyeudesma-5-eno-12,8-lactone (90) This species' 

airborne parts were bought in 2008 from Lanzhou Fuxinghou Medical Materials Co., Ltd.  Furthermore, 1b   he 

aerial sections of this species also contained 4α,11α-eudesma-5-en-12,8β-olide, asperilin, and (8β)- 8-

hydroxysantamarin, all of which were found to be 91 — 93. n 1998, the cytotoxicity-escorted fractionation of 

the chloroform extract of I. Britannica flowers yielded the new standard product 4α,6α-dihydroxyeudesman-

8β,12-olide (94), which has a hydroxyl group at C-6. By comparing data on 4β,6α-dihydroxyeudesman-8β,12-

olide, the related stereochemistry of compound 94 was determined. Tanacetum ferulaceum.   The five 

eudesmane sesquiterpenoids are derived from this species' flowers. 
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The concentrations of britannilide, eremobritanilin, britanlin E, ivalin, and 1,3-epigranillin became found to be 

95-99 percent. Kazuo and Toshiyuki both claimed to have obtained 98 from this species' whole plant. It would 

continue to study the aerial sections of I. graveolens. The three eudesmanolides 3αhydroxy-eudesm-4-en-

12,6β-olide (100), 2α-hydroxycostic acid (101), 3α-hydroxycostic acid (102), 3α-hydroxycostic acid (102), and 

1 β -hydroxycostic acid (103).  Su and her coworkers looked at I. macrophylla macrophyllilactone E-G (24, 104 

— 105) were obtained from powdered air-dried bark methanol extract. The first is 104 C-nuclear magnetic 

resonance (NMR) spectra collected by hand were nearly identical to that of 37, and the NOESY spectrum was 

nearly identical to that of 37. 104 was discovered to be a stereoisomer of 37 based on coupling constants. The 

1H-NMR spectrum of 105 showed a normal pattern. 12,8-lactone signal is similar to that seen in 104. In 2011, 

our team isolated 1α-hydroxy-3α-senecioyloxyisoalantolactone(106), 1β-hydroxy-4β,11αH-eudesm-12,8αolide 

(107), 1α-hydroxy-3α-isobutyryloxyisoalantolactone (108), and granulin (109), all are from air-dried airborne 

portions of Inula Falconeri. 4α,6α-dihydroxy-5α,11αH-eudesma-12,8β-olide (110), 4α,6α-dihydroxy-5α- 

Heudesma-2(3),11(13)-dien-12,8β-olide(111), oxo-3 6α-hydroxy-eudesma-4(5),11(13)-dien-12,8β-olide 

(112), αArglanin (115), tauremisin (116), 6α-hydroxy-4-episeptuplinolide (114),  6-

hydroxyisoalloalantolactone (113), in addition. In 2012, the powdered aerial sections of I. hupehensis yielded 6 

α -hydroxy-isoalantolactone (117). 
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Other eudesmane type sesquiterpenoids are isolated from a variety of plants, including 3β-caffeoyl-1β,8α-

dihydroxyeudesm-4(15)-ene (118) and from the entire plant of Inula. Falconeri and 8-epi-11β,13-

dihydrodentatin A (119) from the aerial parts of I.  salsoloides, ivalin acetate (120), 1-desoxy-8-epiivangustin 

(121), 8-epi-ivangustin (122), and 8-epi-isovangustin (123) from the aerial sections and roots of Inula royleana, 

inucrithmolide (124) derived from I. crithmoides airborne sections 9β-hydroxyreynosin (125) extracted from 

the aerial portions of 3β-hydroxy-2α-senecioyloxyisoalantolactone(126). from Inula. caspica aerial sections, 1β-

hydroxy-11α, 13-dihydroalantolactone (127), 1α-hydroxy-11α,13-dihydroalantolactone (128), and 1 β,4α-

dihydroxy-11α,13-dihydroalantolactone (129) from Inula rhapsodies entire plant, pulchellin C and E (130 — 

131) from Intermedeol (132) from the entire plant of I. oculus-Christi of I. cuspidate. The Geissman law states 

that in the circular dichroism (CD) spectrum, the absolute configuration of 126, a lactone grouping with a 

conjugated exomethylene double bond, causes a negative Cotton reaction (255 nm). For 126, the R-

configuration at C-7 was allocated, and when combined with the elucidated relative configuration. Its absolute 

configuration is described by the formula 126 X-ray spreading was used to confirm the structure of 126. 

4.1.2.Isomeric eudesmane 

Five new rearranged eudesmane sesquiterpenoid acids, macrophyllic acids A — E (133 — 137), were 

discovered in the bark of I. macrophylla. The 133 configurations in their entirety were calculated using the 

correct chemical conversion. It was also verified by using a converted Mosher's method (phenyl glycine methyl 

ester, PGME), as well as by   X-ray examination. Later, our group announced the discovery of ineariifolianone 

(138), a novel isomeric eudesmane sesquiterpenoid obtained from the airborne sections of Inula lineariifolia. 

from Anhui Province, China's Changfeng County Single-crystal X-ray diffraction verified the structure of 

138.MTPA and data Andolfi et al. recently isolated yet another inuloxin C (139), a phytotoxic isomeric 

eudesmanolide section of I. viscose's aerial parts. The composition of 139 was determined to be 

(5R,7R,8R,10R)-1,15-methylene-5b-hydroxyeudesm-1(15),11(13)-dien-8β-12-olide.  The six-membered 

exomethylene double bond is present in compound 139 C-1 has a ring fixed to it. 

4.1.3.1,10-Secoeudesmane 

Britannica and Inula. japonica are the only 2 Inula variety known to possess 1,10-secoeudesmanolides so far. 10 

new 1,10-secoeudesmane sesquiterpenoids have been discovered.6α-acetoxy-1-hydroxy-4αH-1,10-

secoeudesma-5(10),11(13)-dien12,8β-olide (140), 6α-isobutyryloxy-1-hydroxy-4αH-1,10-secoeudesma-

5(10),11(13)-dien-12,8β olide (141) ,6α-(2-methybutyryloxy)-1-hydroxy-4αH-1,10-secoeudesma-

5(10),11(13)-dien-12,8β-olide(142),6α-isovaleryloxy1-hydroxy-4αH-1,10-secoeudesma-5(10),11(13)-

dien12,8β-olide(143).6α-(3-methylvaleryloxy)-1-hydroxy-4αH-1,10-secoeudesma-5(10),11(13)-dien-12,8β-

olide(144)1,14-dihydroxy-4αH-1,10-secoeudesma-5(10),11(13) dien-12,8β-olide (145), 1-acetoxy-6α,14-

dihydroxy-4αH1,10-secoeudesma-5(10),11(13)-dien-12,8β -olide (146). The aerial portions of the plant 

yielded the compounds 1,10β-dihydroxy-4αH-1,10-secoeudesma-5(6),11(13)-dien12,8β-olide (147), 1,6α-

dihydroxyeriolanolide (148), and 1-acetoxy-6α-hydroxyeriolanolide (149), as well as 2 recognised compounds 

britannilactone (150) and 1-O-acetylbritannilactone (151) is a species of I. japonica which is native to Japan. 

The structure was used to assess the composition of 149. Crystallographic measurements of a single crystal 

using X-rays. 

Britannica flowers were obtained from various locations, and 1,6-O, O-diacetylbritannilactone (152), 

oxobritannilactone (153), 1-O-acetyl-4R,6S-britannilactone (154), 6β-O- (2-methylbutyryl) britannilactone 

(155), neobritannilactoneA(156),1,6αdihydroxyeriolanolide(157),1-acetoxy-6αhydroxyeriolanolide(158),14-

(3-methylpentanoyl)-6deoxybritannilactone (159), 14-(3-methylbutanoyl)-6-deoxybritannilactone (160), 

and 14-(2-methylpropanoyl)-6 deoxybritannilactone (161) was private. More research is required to see 

whether 1,10-secoeudesmanolides have some chemotaxonomic significance in the Inula genus. 

4.1.4.4,5-Secoeudesmane 

Inside the Inula species, there are three 4,5-secoeudesmane sesquiterpenoids: 4,5-seco-11(13)-eudesmen-

12,8β-olid -4-one (162) was discovered in the bark of I. macrophylla, 4,5-one (162) was discovered in the bark 

of Inula macrophylla. Seco-eudesm-11(13)-en-4,5-dioxo-12,8β-olide (163) gathered from the Inula helenium 

roots and inuloxin D (164). 
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distinguished from the aeronautical pieces of Inula viscosa. Compound 164 was planned as (4S, 7R,8R)- 1,4-

dimethyl-4-hydroxysecoeudesm-5(10),11(13)- dien-12,8β-olide, and the S outright stereochemistry at C-4 of 

the 5-hydroxyhexan-2-yl side chain of 163 was controlled by applying a high-level Mosher's strategy. 

4.1.5.Noreudesmane 

In 2008, Huo et al. introduced the main report of two 15-noreudesmane sesquiterpenoids, 4-oxo-5(6),11-

eudesmadiene8,12-olide (165), and 4-oxo-11-eudesmaene-8,12-olide (166), in the underlying foundations of I. 

helenium. As of late,5  11,12,13-trinoreudesmane sesquiterpenoids were portrayed, with 
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11,12,13-trinoreudesm-5-en-7β,8α-diol (167), racemose A (168), 8-oxo-tri-nor-eudesm-6-en-5α-ol (169) and 

tri-noreudesm-5-en-7β,8β-diol (170) from the underlying foundations of I. racemose and trinoralantolactone 

(171) from the underlying foundations of Inula helenium. 

4.2. Guaiane and pseudoguaiane types 

4.2.1.Guaiane 

Gaillardin (172), the first guaiane variety sesquiterpenoid from the family Inula, was segregated by Pyrek from 

Inula Britannica blossoms in 1977. It was additionally found in the ethereal pieces of Inula oculus-Christi and 

Inula lineariifolia, and the entire plant of Inula hookeri. Therefore, 4-epi-isoinuviscolide (173) was 

distinguished from the airborne pieces of Inula helenium for the first time, and afterward from the entire plants 

of Inula Britannica furthermore, Inula hookeri, and from the elevated pieces of Inula lineariifolia, Inula 

hupehensis, and Inula Falconeri. The compound 4α,5aepoxy-10α,14H-inuviscolide (174) with a-situated 

oxygen connect between C-4 and C-5 was acquired from the aeronautical portions of Inula helenium, Inula 

Falconeri, and Inula graveolens, and from the entire plant of Inula anatolica. The primary seclusion of 

inuchinenolide B (175) was accounted for from the entire plants of Inula Britannica. At that point, 175 was 

gained again from the entirety plants of Inula hookeri, the blossom of Inula helianthus-Aquatica, and the 

ethereal pieces of Inula hupehensis. In 2008, Ma et al. disengaged the guaiane-6,12-olide dehydrocostuslactone 

(176) from the foundations of Inula helenium gathered around there, Hebei, China. 

Inuviscolide (177), recently portrayed from Inula viscosa, was additionally detached from the ethereal pieces of 

Inula graveolens, Inula hupehensis, Inula Falconeri, and Inula cappa, the entire plants of Inula hookeri and the 

foundations of Inula racemose. The first proposed stereochemistry of 177 was thusly amended. The compound 

8-epiinuviscolide (178) was found in the aeronautical pieces of Inula graveolens, Inula hupehensis, Inula 

helianthus-Aquatica also, Inula Falconeri, and in the entire plants of Inula hookeri and Inula sericophylla. Other 

guaianolides from various species incorporate 5α,6α-epoxy-2α-acetoxy-4α-hydroxy-1β,7α-guaia11(13)- en-

12,8α-olide (179), 2α-acetoxy-4α-hydroxy-1β guai-11(13),10(14)- dien-12,8α-olide (180) and xerantholide 

(181) from the ethereal pieces of Inua lineariifolia, 6α-hydroxyinuviscolide (182), 4α,6α-dihydroxy-1β,5α,7α-

Hguaia-9(10),11(13)- dien-12,8α-olide (183), 11β,13-dihydroinuviscolide (184), 11α,13-dihydroinuviscolide 

(185) and 4,8-bis-epi-inuviscolide (186) from the elevated pieces of Inula falconeri , florilenalin (187) from the 

elevated pieces of Inula salsoloides , 4β,10α-dihydroxy-5αH-guai-1(2),11(13)-dien-12,8α-olide(188),2α-

acetoxy-4α,6α-dihydroxy1β,5αH-guai 9(10),11(13)- dien-12,8α-olide (189), 6α-acetoxyisoinu-viscolide (190) 

and Hupehenolide M and neohupehenolides A-B as new sesquiterpene lactones became accounted for , 14-

acetoxy-1β,5α,7αH-4β-hydroxy-guai-9(10),11(13)- dien12,8α-olide (192) from the entire plant of Inula hookeri 
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, 10α,14H-1-epi-inuviscolide (193) and 1-epi-inuviscolide (194) from the entire plant of Inula anatolica and 

11,13-dihydroinuchinenolide B (195) from Inula britannica flowers . Among these mixtures, 181 is a 

hydroxylated derivative of 162 with the hydroxyl situated at C-6. Liguloxidol(196). 

V. CLINICAL STUDIES 

5.1. Anti-inflammatory activity 

The mitigating movement of the ethanol concentration of the foundations of I. racemose was assessed via 

carrageenan-incited paw edema in rodents. Ethanol removal showed the most extreme restraint (34.17%) at a 

portion of 200 mg kg−1, body weight (b.w.) after 2 h of medication organization in carrageenan-induced paw 

edema. Ibuprofen (100 mg kg−1) was utilized as standard medication created 17.50% of hindrance in paw 

edema. In another examination, fluid concentrate of the underlying foundations of I. racemose showed the 

greatest hindrance (60%) at a portion of 400 mg kg−1, b.w. after 8 h of medication organization in carrageenan-

actuated paw edema in rodents, while standard medication indomethacin (20 mg kg−1) created 69% of 

restraint. 

5.2. Analgesic activity 

Pain-relieving impact of ethanol concentrate of the foundations of I. racemose was acted in pale-skinned person 

rodents of one or the other sex by utilizing hot plate. Ethanol concentrate of the plant showed dormancy in rate 

assurance (42.99%) at a portion of 200 mg kg−1, b.w. after 2 h of medication organization. Standard medication 

anti-inflammatory medicine (100 mg kg−1) created 65.47% idleness of rate insurance. 

Pain-relieving impact of fluid concentrate of the foundations of I. racemose was acted in pale-skinned person 

mice of one or the other sex by acidic corrosive incited squirming and tail drenching techniques. Watery 

concentrate of the plant at a portion of 400 mg kg−1 showed higher idleness of rate assurance in an acidic 

corrosive actuated squirming model (63%), though in the tail submersion model the most elevated upgraded 

response time was seen at 400 mg kg−1 (8.65 ± 1.63 at 3 h). 

5.3. Cytotoxic Activity 

In-vitro cytotoxic movement of 95% ethanol concentrate of I. racemose roots furthermore, its various parts 

were assessed on the ovary, prostate, lung, CNS, and leukemia malignancy cell lines utilizing sulphorhodamine-

B color and MTT examine for the HL-60 cell line. The significant constituents of hexane parts for example 

alantolactone and isoalantolactone was read into its method of activity in HL-60 cells. The most reduced IC50 

esteem (10.25 µgmL−1) was found for n-hexane division into Colo 205, a colon malignancy cell line, though 

17.86 µg·mL−1 was the most noteworthy IC50 esteem found for CNS malignancy cell line (SF-295). 

Mama et al disengaged racemosalactones A, alantolactone, isoalantolactone, alloalantolactone, 5-α-

epoxyalantolactone, α-epoxyisoalantolactone and isotelekin become the methanol roots concentrate of Inula 

racemosa. All disconnected compounds were assessed for antiproliferative exercises utilizing human non-little 

cell cellular breakdown in the lungs (A-549), hepatocellular carcinoma (HepG-2), and human fibrosarcoma (HT-

1080) cells utilizing CCK-8 color. All the tried mixtures showed antiproliferative exercises with IC50 values 

going from 0.38 to 4.19 µgmL−1 against human non-little cell cellular breakdown in the lungs A-549, 

hepatocellular carcinoma HepG-2, and human fibrosarcoma HT-1080 cells. Disengaged compounds 

alantolactone and isoalantolactone were assessed for antiproliferative movement opposing human umbilical 

vein endothelial cells (HUVECs). IC50 esteems for these two compounds were discovered to be 2.4 and 2.5 

µgmL−1, individually. 

Zhang et al segregated septuplinolide, 11-α-13-dihydro-2-α-hydroxy alantolactone, 11,13-dihydroivalin, and 

isoalantolactone from the ethanol roots concentrate of I. racemose. Every one of the disengaged compounds 

was assessed for their cytotoxic exercises utilizing human cellular breakdown in the lungs (A-549), human liver 

disease (BEL-7402), human stomach malignancy (BGC-823), human colon malignant growth (HCT-8), and 

human ovarian disease (A-2780) cell lines utilizing MTT tests. Every one of them tried mixtures that displayed 

moderate anticancer exercises. 

Macrophyllilactone E, isoalantolactone disconnected from I. racemose was assessed for their enemy of platelet 

initiating factor opposing the arrival of β-glucuronidase in rodent's polymorphonuclear leukocytes, though 
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ginkgolide was utilized as a positive control. For these two mixtures, restraint proportion was discovered to be 

65.4% and 80.5% separately at centralization of 10 µM while ginkgolide produces 68.3% hindrance. 

Mama et al separated (4R, 5R, 10S)- 5-hydroxy-11, 12, 13-trinoreudesm-6- en-8-one detached for the methanol 

roots concentrate of Inula racemose. The detached compound was assessed for antiproliferative action utilizing 

human lung malignant growth (A-549), hepatocellular carcinoma (HepG-2), and human fibrosarcoma (HT-

1080) cell lines utilizing CCK-8 feasibility examination. The tried compound showed antiproliferative exercises 

with IC50 esteems 3.71, 5.94 also, 3.95 µgmL−1 individually against human non-little cell cellular breakdown in 

the lungs (A-549), hepatocellular carcinoma (HepG-2), and human fibrosarcoma (HT-1080) cell lines 

individually. 

Zhang et al segregated alantolactone, [1(10)E]-5-β-hydroxygermacra-1(10),4(15),11-trien-8,12-olide, 2-α-

hydroxyeudesma-4,11(13)- dien-12,8-β-olide from the 95% ethanol roots concentrate of Inula racemose 

utilizing MTT examine. Both detached mixtures were assessed for their restraint of the LPS induced nitric oxide 

creation in RAW264.7 macrophages.). IC50 esteems for all mixtures were discovered to be 7.39 ± 0.36, 6.35 ± 

0.26, and 5.39 ± 0.18µM, individually. 

The cytotoxicity of ethanol roots concentrate of I. racemose was assessed utilizing the SRB (Sulphorhodamine-

B) and MTT test on typical human liver cells. CTC50 esteem was discovered to be 666.14 ± 22.44, 690.14 ± 6.74 

µg·mL−1 by utilizing MTT and SRB test individually in Chang liver cells (typical human liver cell). 

5.4. Antifungal Activity 

Isoalantolactone secluded for the methanol roots concentrate of Inula racemose was assessed for antifungal 

action despite the human pathogenic growths Aspergillus flavus, Aspergillus niger, Geotrichum candidum, 

Candida tropicalis, and Candida albicans. The tried compound hindered the development of A. niger, A. flavus, 

G. candidum, C. Albicans, and C. tropicalis with MICs values 50, 50, 25, 25, and 25 µgmL−1 individually. 

5.5. Antibacterial Activity 

Antibacterial movement of the ethanol and fluid roots concentrate of I. racemose was assessed by circle 

dissemination strategy against E. coli and S. aureus. The fluid concentrate of the plant showed huge 

antimicrobial movement for these two microorganisms tried, with MIC upsides of 6.25 mgmL−1 and 12.5 

mgmL−1 separately, while ethanol separate likewise had strong movement against microorganisms, with MIC 

of 15.625 mgmL−1. 

VI. TOXICOLOGY 

6.1. Acute dermal toxicity 

Intense dermal harmfulness is the proportion of unfavorable impacts that occurred inside a predetermined 

season of dermal utilization of a solitary/numerous portion or dosages of tried substance. The intense dermal 

poisonousness test was done on Wistar rodents utilizing catnip oil single portion (5000 mg/kg BW). The 

portion was applied to the cutbacks (5 × 5 cm) of the testing creature (10 male and 10 female). The portion was 

vaccinated underneath an occlusive elastic sleeve that encased the cut trunk of every creature. The outcomes 

uncovered that every one of them tried rodents was endured and stayed vivacious after the examination. 

Further, no significant irregularities were noted among the tried rodent. It showed that there was no intense 

dermal poisonousness because of catnip oil. The intense dermal harmfulness in catnip oil was seen at LD50 > 

5000 mg/ kg body weight. 

6.2. Phytotoxicity of isoalantolactone seed sprouting and seedling development of wheat 

The phytotoxicity of isoalantolactone concerning seed sprouting and seedling development of wheat was 

examined by the detailed method (Dikshit et al., 1979). Wheat seeds absorbed an answer of isoalantolactone at 

500 mg ml 1 for 30 and 60 min, were set on twofold layers of soaked Whatman No 1 channel papers in sanitized 

Petri dishes. In the control, seeds were splashed distinctly in refined water. All sets were brooded at room 

temperature (17–26 1C) with four repeats, and the level of seed germination and pace of seedling development 

were recorded at various periods. Results showed that when wheat seeds were pre-doused with 

isoalantolactone at 500 mg ml 1 for 60 min, critical phytotoxic impacts on germination furthermore, seedling 

development were recognized. In any case, isoalantolactone didn't display any huge impacts on those of wheat 
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if seeds were treated similarly, however just for a 30 min openness. This outcome recommended that the 

isoalantolactone could be utilized in wheat seeds safeguarding by shortening the pre-dousing time. 

6.3. CCl4 induced toxicity 

Beneath the CTC50 esteem, two-portion levels were chosen for each concentrate and utilized for additional 

examinations. Cell culture of Chang liver cells was trypsinized and the cell tally was changed utilizing standard 

containing 10% newly conceived calf serum. Toward each well of the 96 acceptable microtitre plate, 0.1mL of 

the weakened cell postponement (around 10,000 cells) was additional. After 24 hours, after an incomplete 

monolayer was framed, the supernatant was flicked off, the monolayer was washed away once and treated with 

100l of various medication focuses for 24 hrs. After 24 hrs of pretreatment with the concentrates, the cells were 

tested with CCl4 (15 mM) where 100l of various medication fixation and 100l of CCl4 were added. The plates 

were then hatched at 370C for additional 24 hours in 5% CO2 air. The microscopic assessment was done and 

perceptions were recorded at regular intervals. After 72 hours, the medication arrangements in the wells were 

disposed of and 50l of MTT in DMEM - PR was further to each well. The plates remained tenderly surprised and 

brooded for 3 hours at 370C in a 5% CO2 environment. The supernatant was taken out and 50l of propanol was 

added to solubilize the framed formazan. The optical density was estimated utilizing a microplate peruser by a 

frequency of 540nm. 

6.4. Hepatoprotective toxicity 

The after-effects of Carbontetrachloride instigated hepato-harmfulness have appeared in table-1. In the 

Carbontetrachloride control bunch, the critical intense hepato cell harm, and biliary obstacle were shown by 

the raised degree of SGPT, SGOT, ALP, TBL, and CHL and diminished degrees of TPTN and ALB. In any case, the 

bunch which got the test medication of methanolic to extricate at the portion of 200mg/kg body weight p.o 

showed a huge diminishing in the raised degrees of SGPT, SGOT, ALP, TBL, and CHL and critical expansion in 

the diminished degrees of TPTN and ALB and these biochemical boundaries are tantamount with the standard 

silymarin hepatoprotective medication. Along these lines, the silymarin and the methanolic extricate 

reestablished the modified degree of catalysts altogether (P<0.05). 

VII. CONCLUSION 

Plant-based bioactive common items keep on being read for anticancer, cell reinforcement, antibacterial, 

antifungal, insecticidal and antiviral potential, and so forth. The plant-based items territory rich wellspring of 

fiber, common cell reinforcements (phenolic acids, flavonoids, and so on), minerals furthermore, nutrients. The 

types of the class Inula contain a rich wellspring of different bioactive mixtures and all around endured as 

customary meds. Truth be told, various types of Inula are generally utilized in an assortment of customary 

therapeutic frameworks from one side of the planet to the other. The helpful capability of different Inula 

species has likewise been credited to the high substance of different polyphenolic (phenolic acids, flavonoids) 

and terpenoids constituents. These optional metabolites go about as common cell reinforcements and rummage 

for an assortment of free extremists, receptive oxygen furthermore, nitrogen species. 

There are additionally different spaces like food, restorative, drug, and horticulture that can be examined or 

investigated in the future. These incorporate the appraisal of more species for their natural potential, seclusion, 

and portrayal of existing and new bioactive constituents inside this variety and examination of new 

applications and their conceivable commercialization. Almost certainly, there are different feasible exploration 

spaces other than talked about in this yet by and by for the reasons for a current segment we will accentuation 

these. 

VIII. REFERENCES 
[1] Rawat, Y. S. & Everson, C. S. Inula racemosa Hook. f: A potential medicinal crop in the cold desert 

agroecosystem of North-Western Himalaya, India. J. Med. Plant Res. 5, 6218–6223 (2011). 

[2] Fraga, B. M. Natural sesquiterpenoids. Nat. Prod. Rep. 29, 1334–1366 (2012). 

[3] Fraga, B. M. Natural sesquiterpenoids. Nat. Prod. Rep. 30, 1226–1264 (2013). 

[4] Xu, L. W. & Shi, Y. P. Sesquiterpenoids from Inula racemosa. J. Asian Nat. Prod. Res. 13, 570–574 (2011). 

[5] Shekhar, S., Pandey, A. K. & Anderberg, A. A. The genus Inula (Asteraceae) in India. Rheedea 23, 113–

127 (2013). 



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal  of  Modernization in Engineering  Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:03/Issue:09/September-2021             Impact Factor- 6.752                               www.irjmets.com    

www.irjmets.com                             @International Research Journal of Modernization in Engineering, Technology and Science 

[785]  

[6] Gao, X. et al. Identification of anti-inflammatory active ingredients from Tumuxiang by ultra-

performance liquid chromatography/quadrupole time-of-flight-MSE. Biomed. Chromatogr. 32, (2018). 

[7] Santhan, P. A field study on Indian medicinal plants. J. Med. Plants Stud. 8, 198–205 (2020). 

[8] Phani Kumar, G., Kumar, R., Chaurasia, O. P. & Singh, S. B. Current status and potential prospects of 

medicinal plant sector in trans-Himalayan Ladakh. J. Med. Plants Res. 5, 2929–2940 (2011). 

[9] Cheng, X. R. et al. Sesquiterpene lactones from inula hookeri. Planta Med. 78, 465–471 (2012). 

[10] Jaspreet Singh & A. K. Pandey. CLINICAL EVALUATION OF PUSKARMULA (INULA RACEMOSA) 

CAPSULE IN THE\nPATIENTS OF METABOLIC SYNDROME. Int. J. Med. Pharm. Sci. 4, 11–22 (2014). 

[11] Kimothi, G. P. Pushkarmool ( Inula racemosa Hook . f .) A DRUG WITH POTENTIAL 

BRONCHODILATORY. 3–6 (2016). 

[12] Zhang, S. De et al. Sesquiterpenoids from Inula racemosa Hookf. Inhibit nitric oxide production. Planta 

Med. 78, 166–171 (2012). 

[13] Wu, Q. X., Shi, Y. P. & Jia, Z. J. Eudesmane sesquiterpenoids from the Asteraceae family. Nat. Prod. Rep. 

23, 699–734 (2006). 

[14] Sharma, A. et al. RP-HPLC and HPTLC methods for analysis of selected herbs used as complexion 

promoters in ayurveda and unani systems of medicine. J. AOAC Int. 103, 692–698 (2020). 

[15] Singh, A., Lal, M. & Samant, S. S. Diversity, indigenous uses and conservation prioritization of medicinal 

plants in lahaul valley, proposed cold desert biosphere reserve, India. Int. J. Biodivers. Sci. Manag. 5, 

132–154 (2009). 

[16] Michalakea, E. et al. Isolation and structure elucidation of secondary metabolites of two Greek endemic 

Inula species. Biological activities. Phytochem. Lett. 31, 155–160 (2019). 

[17] QIN, J., WANG, W. & ZHANG, R. Novel natural product therapeutics targeting both inflammation and 

cancer. Chin. J. Nat. Med. 15, 401–416 (2017). 

[18] Vadnere, G. P., Gaud, R. S. & Singhai, A. K. Effect of Inula racemosa root extract on various aspects of 

asthma. Pharmacologyonline 2, 84–94 (2009). 

[19] Seca, A. M. L., Grigore, A., Pinto, D. C. G. A. & Silva, A. M. S. The genus Inula and their metabolites: From 

ethnopharmacological to medicinal uses. J. Ethnopharmacol. 154, 286–310 (2014). 

[20] Ojha, S., Nandave, M., Kumari, S. & Arya, D. S. Cardioprotection by Inula racemosa Hook in experimental 

model of myocardial ischemic reperfusion injury. Indian J. Exp. Biol. 48, 918–924 (2010). 

[21] Sharma, P. & dube, P. A Review on the Role of an Important Medicinal Plant Inula Racemosa Hook. F. in 

Asthma Management. Int. J. Glob. Sci. Res. 4, 75–78 (2017). 

[22] Sastry, J. L. N., Nesari, T. M. & Rajendra, H. Comparative Study on the Substitutes Used in Ayurveda With 

Special Reference To Substitutes for Pushkaramula (Inula Racemosa Hook.F.) Viz., Kushta (Saussurea 

Lappa Decne.) and Erandamula (Ricinus Communis L.): a Clinical Study. Int. Res. J. Pharm. 4, 92–100 

(2013). 

[23] Rehman Nengroo, Z. & Rauf, A. Inula racemosa and Digitalis purpurea from Kashmir: Fatty acid 

composition, antioxidant, antibacterial activities, and functional group evaluation. Flavour Fragr. J. 35, 

653–665 (2020). 

[24] Liu, C., Mishra, A. K., Bing, H. E. & Tan, R. Antimicrobial activities of isoalantolactone, a major 

sesquiterpene lactone of Inula racemosa. Chinese Sci. Bull. 46, 498–501 (2001). 

[25] Agnihotri, V., Jantwal, A. & Joshi, R. Determination of effective moisture diffusivity, energy consumption 

and active ingredient concentration variation in Inula racemosa rhizomes during drying. Ind. Crops 

Prod. 106, 40–47 (2017). 

[26] Siddique, M. A. A. & Jeelani, S. M. Production technology for endangered medicinal plants of kashmir 

himalayas II. Cultivation profile of Inula Racemosa Hook.f. Indian J. Nat. Prod. Resour. 6, 231–236 

(2015). 

[27] Datta, N., Pal, M., Roy, U., Mitra, R. & Pradhan, A. World Journal of Pharmaceutical Research. Infection 

13, 15 (2014). 

[28] Rinchen, T., Patel, M. K. & Dolkar, P. Agro-technique of critically endangered and commercially viable 

medicinal plant Inula racemosa Hook . f . in cold desert region of Ladakh , India. 7, 47–50 (2019). 

[29] Shabir, P. A., Nawchoo, I. A. & Wani, A. A. Floral phenology, secondary pollen presentation and 



                                                                                                                     e-ISSN: 2582-5208 
International Research Journal  of  Modernization in Engineering  Technology  and  Science 

( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:03/Issue:09/September-2021             Impact Factor- 6.752                               www.irjmets.com    

www.irjmets.com                             @International Research Journal of Modernization in Engineering, Technology and Science 

[786]  

pollination mechanism in Inula racemosa (Angiosperms: Asteraceae). J. Threat. Taxa 5, 4498–4503 

(2013). 

[30] Baig, B. A. & Bhat, T. A. Distribution and Current Conservation Status of some important threatned 

medicinal plants of Daksum , Kokernag ( Kashmir Himalayas ). (2020). 

[31] Sharma, V., Hem, K., Sharma, D., Singh, V. & Singh, D. N. Ethnopharmacology, Phytochemistry and 

Pharmacology of Inula racemosa Hook. F. J. Nat. Prod. Resour. 2, 40–46 (2016). 

[32] Kalachaveedu, M., Raghavan, D., Telapolu, S., Kuruvilla, S. & Kedike, B. Data set on the characterization 

of the phytoestrogenic extract and isolated compounds of the roots of Inula racemosa Hook F 

(Asteraceae). Data Br. 17, 770–773 (2018). 

[33] Chahal, K. K. Pharmacophore CHEMISTRY AND BIOLOGICAL ACTIVITY OF SOME ALANTOLOIDS FROM. 

5, (2014). 

[34] Divya, K. et al. Qualitative phytochemical characterization and antimicrobial evaluation of a polyherbal 

compound - Bharangyadi. J. Pharm. Res. 5, 416–419 (2012). 

[35] Tan, R. X., Tang, H. Q., Hu, J. & Shuai, B. Lignans and sesquiterpene lactones from Artemisia sieversiana 

and Inula racemosa. Phytochemistry 49, 157–161 (1998). 

[36] Yeom, H. J. et al. Insecticidal and acetylcholine esterase inhibition activity of asteraceae plant essential 

oils and their constituents against adults of the German cockroach (blattella germanica). J. Agric. Food 

Chem. 63, 2241–2248 (2015). 

[37] Thakur, S. D. Phytochemical constituents of some important medicinal plants from Dachigam National 

Park, Srinagar, Jammu and Kashmir. Pharma Innov. J. 8(2), 68–71 (2019). 

[38] Wazir, S. M., Dasti, A. A. & Shah, J. Common Medicinal Plants of Chapursan Valley, Gojal Ii, Gilgit-

Pakistan. J. Res. Ph ▼J. res. Sci 15, 41–43 (2004). 

[39] Chen, W. et al. Four new sesquiterpenoids from Dendranthema morifolium (Ramat.) kitam flowers. 

Phytochem. Lett. 23, 52–56 (2018). 

[40] Impact of sesquiterpenes from. 

[41] Hussain, S., Tripathi, D. & Sharma, M. Synthesis and biological study of some new derivatives of 

sesquiterpene lactones isolated from medicinal plants. J. Phys. Sci. 22, 57–75 (2011). 

[42] Stojanović-Radić, Z. et al. Antistaphylococcal activity of Inula helenium L. root essential oil: Eudesmane 

sesquiterpene lactones induce cell membrane damage. Eur. J. Clin. Microbiol. Infect. Dis. 31, 1015–1025 

(2012). 

[43] Zaima, K. et al. Isoheleproline: A new amino acid-sesquiterpene adduct from Inula helenium. J. Nat. 

Med. 68, 432–435 (2014). 

[44] Vinothapooshan, G. & Sundar, K. Hepatoprotective activity of Adhatoda vasica leaves against 

Carbontetrachloride induced toxicity. Pharmacologyonline 2, 551–558 (2010). 

 

                                                                  

 

 

 

                                                                                                                                                                        

   

 


